PB91-900122 


GOVERNMENT 
REPORTS 


Announcements 
& Index 


Nov 15, 1991 
U.S. Department of Commerce 
National Technical 


Information Service 


NTIS. 











GOVERNMENT REPORTS) 





Announcements & Index 








Published twice monthly by the National Technical Information Service (NTIS). 
Annual subscription rates: 





Government Reports Announcements & Index/North American Continent $495/All Others $670 





Foreign air mail charges will be quoted on request. Make remittance payable to NTIS and mail to U.S. 
Department of Commerce, NTIS, Springfield, VA 22161. Send change of address notice to NTIS. 





ISSN 0097-9007 























* U.S. DEPARTMENT OF COMMERCE @ Robert A. Mosbacher, Secretary of Commerce 
NATIONAL TECHNICAL INFORMATION SERVICE @ Joseph F. Caponio, Director 








COPYRIGHT WARNING 





International Copyright®National Technical Information Service, 1991. All portions of this publication are protected against 
copying or other reproduction outside of the United States under the provisions of Article || of the Universal Copyright 
Convention. United States copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 





The Secretary of Commerce has determined that the publication of this periodical is necessary in the transaction of the public 


business required by law of this department. Use of funds for printing this periodical has been approved by the Director of the 
Office of Management and Budget through 1991. 











GOVERNMENT 
REPORTS 


Announcements 
& Index 


Volume 91, Number 22 November15, 1991 


About NTIS & How to Order 

How to Use 

Subject Category & Subcategory Structure 
NTIS Products 

Reports Announcements 
Keyword Index 

Personal Author Index 

Corporate Author Index 
Contract/Grant Number Index 
NTIS Order/Report Number Index 
Price Codes 


NATIONAL TECHNICAL 
INFORMATION SERVICE (NTIS) 
KEY TELEPHONE NUMBERS 


Business hours: Monday through Friday 
8:30 a.m. to 5:30 p.m. 


TO PLACE AN ORDER (800) 553-NTIS 
In Virginia (703) 487-4650 

Subscription orders (703) 487-4630 
Fax (703) 321-8547 
Telex 89-9405 or 64617 
Online ordering: DIALOG (Command: Dialorder) 

ORBIT (Command: Order NTIS) 

STN (Command: Order NTI) 

OCLC (Interlibrary Loan Command: Order NTI, NTI) 


OTHER ASSISTANCE 
For general information (800) 553-NTIS 
In Virginia (703) 487-4650 
For help in identifying a title for sale (703) 487-4780 
For help in tracing an order (703) 487-4660 
For help with NTIS Deposit Accounts (703) 487-4064 
Licensing Government-owned inventions (703) 487-4838 
Defense Publications (703) 487-4684 


For a FREE copy of the NTIS Products & Services Catalog, please write or call 
(800) 553-NTIS and, in Virginia, (703) 487-4650 and ask for catalog number, PR-827. 





PN ={O]UR MN HEIS) 


As acornerstone of the technological publishing structure in the 
United States, the National Technical Information Service (NTIS) is 
a key participant in the development of advanced information 
products and services for the achievement of U.S. productivity and 
industrial innovation goals in the 90's. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports and for sales of 
foreign technical reports and other analyses prepared by national 
and local government agencies and their contractors or grantees. 

NTIS is the central source for: 

¢ Federally-generated computerized datafiles, databases, 
and software. 

* Licensing U.S. Government-owned patents. 

NTIS also manages: 

¢ the Federal Computer Products Center which provides 
access to software, datafiles, and databases produced by 
Federal agencies. 

¢ the Center for the Utilization of Federal Technology 
(CUFT), which prepares a variety of directories, catalogs, 
and other information products linking U.S. firms to key 
and selected U.S. Government technologies, inventions 
available for licensing, and laboratory contacts. 

Consequently, NTIS is one of the world's leading processors of 
speciality information. 

Full summaries of current U.S. and foreign research reports and 
other specialized information, in hundreds of subject categories, 
are published regularly by NTIS in a wide variety of newsletters, 
journals, and indexes and in a variety of subscription formats for 
other Federalagencies. The complete texts of the technical reports 
cited are sold in paper and microform. 


— 


Approximately 70,000 information items f.om U.S. and foreign 
government sources are added to the NTIS collection annually. 
These consist of some 55,000 technical reports plus computerized 
datafiles, databases, and software and proceedings, guides, 
manuals, and other items. Anyone seeking the latest technical 
reports or wanting to compile unique subject groups of abstracts 
may either subscribe to a current awareness bulletin or search the 
NTIS Bibliographic Database online using the services of vendors 
or organizations that maintain the NTIS database for public use. 
The entire database in machine processable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research from 
worldwide information sources are available as NTIS Published 
Searches® and cover over 3,000 topical subject areas. 

Customers with well defined continuing interests may subscribe 
to a standing order microfiche service (SRIM) which enables them 
to automatically receive the full texts of only those documents 
relating to their individual requirements. 

Foreign reports from worldwide sources including Canada, 
England, Japan, Gezmany and Eastern Europe now make up over 
20 percent of the NTIS collection. 

NTIS sells its technical information products and services under 
the provisions of Title 15 of the U.S. Code. The law established a 
clearinghouse for scientific, technical, and engineering information 
within the Department of Commerce and directed that it be self- 
supporting. 

NTIS, therefore, is a unique Government agency sustained 
only by sales revenue. The costs of NTIS salaries, marketing, 
postage, and all other operating costs are paid for from the sales of 
its products. Costs are not covered by tax-supported 
Congressional appropriations. 
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HOW TO ORDER 


Availability 

NTIS announces reports supplied from many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&l), each bibliographic entry shows where the document may 
be obtained. NTIS shows such information in two places in its 
citations—a short, primary entry on the first line of the citation to the 
right of the NTIS order number, and a secondary entry that 
immediately precedes the abstract. 

Reports available from NTIS have various price codes, actual 
prices, or the word "Subscription" or "Standing Order" printed in the 
primary availability statement. Reports not available from NTIS 
have the words “not Available NTIS” printed there. 


Not Available NTIS 

Tofind where to order reports listed as "Not Available NTIS" look 
at the entry just before the abstract for the secondary availability 
statement. There are a variety of statements on availability varying 
from an entry that tells where the report was published to specific 


ordering instructions such as “paper copy available from ERIC 
Document Reproduction Service." When NTIS can supply specific 
ordering instructions, it does so. However, when such information 
is not available to NTIS, contact your local librarian, who may be 
able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 

If the primary availability statement is a price code entry such as 
"PC A01", youcan place your order directly with NTIS. Areport may 
be available in paper copy (PC) or microfiche (MF) or both; if both 
forms are available, price codes will be given for both PC and MF. 
Software programs and datafiles are available as tapes (T) or 
diskettes (D). To determine the current price, consult the price- 
code table printed on the outside back cover of the most current 
issue of GRA&l. Then, please use the order form bound into 
GRA&lI, or a copy, to place your order. Be sure to include the NTIS 
order number, the quantity, form, and the order fulfillment options 
you want—e.g., magnetic tape mode. 


Media Code 

GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS' marketing 
efforts. Please include this code when ordering. 
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24 hours 
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2-3 days 
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$14.50 outside U.S., 
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$12 per item 


$3 handling fee 
r order 
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: Express Order Service guarantees overnight delivery to most U.S. cities. Express orders received by 1 p.m. (EST) on any working day are in your 


hands by 3 p.m. (local time) the following working day for reports in stock. 


Express and Rush Order Services guarantee same day processing on reports in stock and 24-hour processing on reports requiring printing. Toll free 
ordering is available for express and rush orders. All express and rush orders require NTIS Deposit Account, American Express, VISA, or MasterCard. 
Standard $3.00 handling fee is waived on all express and rush orders, QuikService, or pickup at NTIS. 

3 Regular handling for reports not in stock (requiring reproduction) normally takes 2 to 8 days to process. 
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and every order is important to us. 


HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS 
subject classification. This scheme uses 38 broad subject 
categories which are further separated into over 350 
subcategories. The full bibliographic citation is given only once 
in the report announcements section under its primary NTIS 
category. There are no cross references except in the indexes. 
Within a subcategory, entries are listed alphanumerically by the 
NTIS order number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject categories 


are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of the 
Reports Announcements section of the journal. In the body of the 
journal, each entry is assigned a six digit abstract number which 
appears in italics above the report accession number. The digit 
on the extreme left indicates the year that the item is announced 
(for example 100,001 will be the first one for 1991). The abstract 
numbers run consecutively from the first issue each year through 
the last. Specific citations can be located by searching the 
indexes by keyword, personal author name, corporate author, 
contract or grant number, organization report number, or NTIS 
order number. The abstract number of the main entry in the 
Reports Announcement section is given with each index entry. 





NTIS SUBJECT CATEGORY-AND 
SUBCATEGORY STRUCTURE 


Administration & Management 


Subcategories: Inventory Control; Management Information Systems; 
Management Practice; Personnel Management, Labor Relations & Man- 
power Studies; Productivity; Public Administration & Government; Research 
Program Administration & Technology Transfer; General. 
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Subcategories: Aerodynamics; Aeronautics; Aircraft; Avionics; Parachutes & 
Decelerators; Test Facilities & Equipment; General. 
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Equipment, Facilities & Operations; Agriculture Resource Surveys; Agron- 
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Astronomy & Astrophysics 


Subcategories: Astrogeology; Astronomy & Celestial Mechanics; Astrophys- 
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Training & Career Development; Psychology; Social Concerns; General. 
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Construction Management & Techniques; Construction Materials, Compo- 
nents, & Equipment; Structural Analyses; General. 


Business & Economics 
Subcategories: Banking & Finance; Consumer Affairs; Domestic Commerce, 
Marketing, & Economics; Foreign Industry Development & Economics; Interna- 
tional Commerce, Marketing, & Economics; Minority Enterprises; General. 
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Subcategories: Analytical Chemistry; Basic & Synthetic Chemistry; Indus- 


trial Chemistry & Chemical Process Engineering; Photo & Radiation Chem- 
istry; Physical & Theoretical Chemistry; Polymer Chemistry; General. 


Civil Engineering 


Subcategories: Civil Engineering; Construction Equipment, Materials, & 
Supplies; Highway Engineering; Soil & Rock Mechanics; General. 


Combustion, Engines, & Propellants 


Subcategories: Combustion & Ignition; Electric & lon Propulsion; Fuel & 
Propellant Tanks; Jet & Gas Turbine Engines; Nuclear Propulsion; Recipro- 
cation & Rotating Combustion Engines; Rocket Engines & Motors; Rocket 
Propellants; General. 


Communication 


Subcategories: Common Carrier & Satellite; Communication & Information 
Theory; Graphics; Policies, Regulations, & Studies; Radio & Television Equip- 
ment; Sociopolitical; Verbal; General. 


Computers, Contro! & Information Theory 


Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies (Energy Related); Environmental 
Studies; Fuel Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
Solar Energy; General. 


Environmental Pollution & Control 


Subcategories: Air Pollution & Control; Environmental Health & Safety; 
Environmental Impact Statements; Noise Pollution & Control; Pesticides 
Pollution & Control; Radiation Pollution & Control; Solid Wastes Pollution & 
Control; Water Pollution & Control; General. 


Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Administra- 
tion; Health Care Forecasting Methodology; Health Care Measurement Method- 
ology; Health Care Needs & Demands; Health Care Technology; Heaith Care 
Utilization; Health Delivery Plans, Projects & Studies; Health Education & 
Manpower Training; Health-Related Costs; Health Resources; Health Serv- 
ices; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: Information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 


Manufacturing Technology 


Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; Iron & Iron Alloys; Lubricants & Hydraulic Fluids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 
Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 
Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natura! Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radioactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Plasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 


Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 
Subcategories: Communications; Economic Studies; Emergency Services 
& Planning, Environmental Management & Planning; Fire Services, Law 
Enforcement, & Criminal Justice; Health Services; Housing; Recreation; 
Regional Administration & Planning; Social Services; Transportation & Traffic 
Planning; Urban Administration & Planning; General. 





subsets. 


Descriptions, PR-832. 





The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. In addition, special categories are available 
for the online searching of Government Inventions for 
Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating 


For further information, request the free NTIS Subject Category 
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NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


Personal authors Reportdate Page count 


Contract or grant number(s) 


Subject Category 


Subcategory 


Abstract number 036,027 


Report title 


Report number(s) 


Abstract 


CHEMISTRY 


Physical & Theoretical Chemistry 


PB90-205196/GAR PC A06/MF A01 


SRI International, Menlo Park, CA 


Electrochemical Oxidation of Methane at Metal 
and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


K. W. Frese, and B. G. Pound. 20 Mar 90, 102p 
SRI-PYU-2970, GRI-90-0026 
Contract GRI-5086-260-1424 


An objective of the research was to gain insight into 
the role of surface geometry, heat of reaction, force 
constants and adsorption site in the activated . . . 








ADMINISTRATION & 
MANAGEMENT 


Inventory Control 


160,746 

DE91007839/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

E and validation of criticality codes for 
dissolver calculations. 


fuel 
A. H. J. Smith, of - Whitesides. 
1991, 12p CONF- 910993-1-Extd.Abs 
Contract AG Meyer sacking 
nuclear criticality safety, 


Oxiord rity ret 3 Sep. 1991. *S pam by Depart- 
nergy, Washington, DC. 


aean communication. 


160,747 
DES1014596/GAR PC A03/MF A01 


Los Alamos National Lab., NM. 

Bias in segmented gamma scans arising from size 
differences between calibration standards and 
assay samples. 

T. E. Sampson. 1991, 16p LA-UR-91-2082, CONF- 
910774-1 

Contract W-7405-ENG-36 

institute of Nuclear Materials Management eons 
annual meeting (32nd), New Orleans, LA (Unit 
States), 28-31 Jul 1991. Sponsored by Department ot 
Energy, Washington, DC. 


Recent advances in segmented gamma scanning 
have emphasized software corrections for gamma-ray 
self-absorption in ulates or lumps of special nu- 
clear material in the sample. Another feature of this 
software is an attenuation correction factor formalism 
that explicitly accounts for differences in sample con- 
tainer size and composition between the calibration 
standards and the individual items being measured. 
Software without this container-size correction pro- 
duces biases when the unknowns are not packaged in 
the same containers as the calibration standards. This 
new software allows the use of different size and com- 
position containers for standards and unknowns, an 
enormous savings considering the expense of mu! 

calibration standard sets otherwise needed. is 
report presents calculations of the bias resulting from 
not using this new formalism. The calculations may be 
used to estimate bias corrections for segmented 
gamma scanners that do not incorporate these ad- 
vanced concepts. This paper describes this attenu- 


ation-correction-factor formalism in more detail and il- 
lustrates the magnitude of the biases that may arise if it 
is not used. 5 refs., 7 figs. 


160,748 

N91-28026/3/GAR PC A04/MF A0O1 
National Aeronautics and Space Administration, 
Washington, DC. 

Issues in NASA and Project Management. 
F. T. Hoban. 1991, 62p NAS 1.21:6101(04), NASA- 
SP-6101(04) 


This volume is the third in an ongoing series on aero- 


from the development of 
solute Spectrometer Page small projects manage- 
ment, and age distribution of NASA scientists and en- 
gineers. A section on resources for NASA managers 
rounds out the publication. 





ADMINISTRATION & MANAGEMENT 
Management Information Systems 


Management Information Systems 


06$1014674/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

evaluation of biometric identification 
devices. 
J. P. Holmes, L. J. Wright, and R. L. Maxwell. Jun 91, 
29p SAND-91-0276 
Contract + 8 Sheoha a dei 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


When an individual requests access to a restricted 
area, his — must be verified. This identity verifica- 
tion process has traditionally been performed manually 
by a person responsible for maintaining the — of 
restricted area. In the last few years, 
identification devices have been “7 that automatioal- 
ly perform this identity verification. A 
cation device automatically verifies a person’s identity 
from measuring a physical feature or repeatable action 
of the individual. A reference measurement of the bio- 
metric is obtained when the individual is enrolled on 
the device. Subsequent verifications are made 
paring the submitted biometric feature against ref- 
erence sample. Sandia National Laboratories has 
been evaluating the relative performance of several bi- 
ometric identification devices by using volunteer test 
subjects. Sandia testing methods and results are dis- 
cussed. 6 refs., 6 figs. 


160,750 

DES$1015356/GAR PC A15/MF A03 

Lawrence Livermore National Lab., CA. 

US of Energy/contractors 10th annual 

Office | Management conference. A 

compendium of addresses, and reports. 

1990, 329p CONF-9010304 

Contract W-7405-ENG-48 

U.S. DOE contractors marge office information man- 
agement conference (10th), New Orleans, LA (United 

States), 24-26 Oct 1990. Sponsored by Department of 

Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Information management at US Department of Energy 
ae facilities was discussed at this conference. 

Topics included customer support, human resources, 
performance, computer security, computer software, 
site reports, and software management. (SM) 
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N91-27009/0/GAR PC A19/MF A04 
National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

of the Second Annual NASA Science 


roup Conference. 
. Jackson, and . Gary. May 91, 429p NAS 

1. 55: 3117, REPT-91 B00089, NASA-CP-31 17 

Conference held in San Mateo, Ca, 11-14 Feb. 1991. 


No abstract available. 


160,752 
N91-27010/8/GAR 
(Order as N91-27009/0/GAR, PC —_ MF 
03 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Nsiuwg: Science Networking Retreat. 

J. Hart. May 91, 17p 

In NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 51-67. 


The purpose of this session was to study and identify 
alternatives to be recommended for the science 
networking areas of vision; roles and responsibilities; 
and technical approach and transition. This 

tion is represented by charts and viewgraphs only. 
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N91-27011/6/GAR 

(Order as N91-27009/0/GAR, PC — 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


NSI -~— —— 
F. Rounds. May 91 
In NASA. Goddard ‘aoe Flight Center, Proceedings 


of the Second Annual NASA Science internet User 
Working Group Conference p 69-72. 
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The agenda of the NASA Science Internet (NSI) Users 
Working Group is given. The NSI project organization 
is laid out in view graph format. Also given are NSI 
highlights which are divided into three areas: adminis- 
tration, engineering, and operations. 


160,754 
N91-27012/4/GAR 
(Order as N91-27009/0/GAR, PC — 


National Aeronautics and Space Administration, Mof- 

fett Field, CA. Ames Research Center. 

Customer Requirements Process. 

Y. Russell, and C. M. Falsetti. May 91, 4p 

“ NASA. Goddard Space Flight nter, Proceedings 
of the Second Annual NASA Science Internet User 

Working Group Conference p 73-76. 


Customer ga are presented bey three 
pera ear ne graph presents the range of services, 
which include requirements management, network en- 
gineering, operations, and applications support. An- 
other viewgraph presents the project planning proc- 
ess. The third viewgraph presents the programs and/ 
or projects actively supported including life sciences, 
earth science and applications, solar system explora- 
tion, shuttle flight engineering, tener seited science, 
space physics, and astrophysics. 


160,755 
N91-27013/2/GAR 
(Order as N91-27009/0/GAR, PC A19/MF 
03 


) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
NSI Engineeri — 
M. Leon. May 91, 
In NASA. Goddard Reece Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 77-82. 


An ye ing review is given of NASA Science Inter- 
net (NSI). An outline of the review is presented along 
with a list of new connections. A map is illustrated of 
NSI installations. And a listing is given of upgrade 
scheduling for 1991, 1992, and 1993. 


160,756 
N91-27014/0/GAR 
(Order as N91-27009/0/GAR, PC — 


) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
— Upgrades and DEC Equipment Replace- 
men 


W. Vancamp. May 91, 5p 

In NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 83-87. 


The NASA Science Internet (NSI) dual protocol back- 
bone is outlined. It includes DECnet link upgrades to 
match TCP/IP link performance. It also includes the 
integration of backbone resources and central man- 
agement. The phase 1 transition process is outlined. 


160,757 
N91-27015/7/GAR 
(Order as N91-27009/0/GAR, PC — 


National Aeronautics and 
Greenbelt, MD. Goddard Space Flight Center. 

User Su Services and Network Application 
Development: An Overview. 

J. P. Gary. May 91, 16p 

In Its Proceedings of the Second Annual NASA Sci- 
= Internet User Working Group Conterence p 89- 


An overview is given of the user su services and 
network application development. overview con- 
sists of the background, elements of NASA Science 
Internet (NSI) with GSFC responsibility, GSFC element 
objectives, and a summary of current status and plans. 
A conclusion of the overview is that refinement to the 
objectives and plans of the NSI elements under GSFC 
ps se rome is ongoing and will continue to be influ- 

oak user input/feedback through meetings with 
NSIUW and user discipline programs, etc. 


ce Administration, 


160,758 
N91-27031/4/GAR 
(Order as N91-27009/0/GAR, PC At os) 


Sterling Software, Moffett Field, CA. 

NSI Conference ‘Sup 

S. Aaron. May 91, 11p 

in NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 367-375. 


One of the many services NSI provides as an exten- 
sion of customer/user support is to attend major scien- 
tific conferences. The conference effort provides 
NASA/OSSA scientists with many benefits: (1) scien- 
— to see NSI in action; utilize the network to 
email, and have recently un to demonstrate 
thir ecient ress ee to their colleagues; (2) scien- 
Srhe ity to meet and interact with NSI 
which oe poh bn a chance to get status on 
for luirements, ask about network status, get ac- 
quainted with our procedures, and learn about serv- 
ices; and (3) scientists are exposed to networking in a 
larger sense; particularly by knowing about other 
NASA groups who grande, valuable scientific re- 
sources over the Internet. 
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N91-27038/9/GAR 
(Order as N91-27009/0/GAR, PC A19/MF 


Sterling Federal Systems, Inc., Moffett Field, CA. 
NSI “14 


N.L. ; ah May 91 

| NASA Laaed Gpese Flight Center, Proceedings 
the Second Annual NASA Science Internet User 

working Group Conference p 429-435. 


The NASA Science Internet (NSI) Network Operations 
Staff is responsible for providing reliable communica- 
tion con for the NASA science community. As 
the NSI user a expands, so does the demand 
for greater inter: lity with users and resources on 
other networks (e.g., NSFnet, ESnet), both nationally 
and internationally. Coupled with the science commu- 
nity’s demand for greater access to other resources is 
va — be! more reliable communication connecti- 
this, the NASA Science Internet 
tions activi- 
ations was 


2thoura Sy. 7-day-a-week cov- 
erage to assist site mana ney yp Swen m determina- 
tion and resolution. The NSI pensions staff monitors 
network circuits and their associated routers. In most 
instances, NS! Operations diagnoses and 
problems before users realize a problem exists. Moni- 
toring of the NSI TCP/IP Network is currently being 
done with Proteon’s Overview monitoring system. The 
Overview monitoring system displays a map of the NSI 
network utilizing various colors to indicate the condi- 
tions of the components i Each node 
or site is polled via fa the Simple — Monitoring Pro- 
tocol ar iy If a circuit goes down, Overview alerts 
the Network Operations staff with an audible alarm 
and changes the color of the component. When an 
alert is received, Network Operations personnel imme- 
diately verify and diagnose the problem, coordinate 
repair nga. other ante pn service groups, track 
problems, and documen smo pe: Ha and resolution into a 
trouble ticket data base. NSI Operations offers the NSI 
science community reliable connectivity by exercising 
ot assessment and resolution of network prob- 
lems. 


160,760 
N91-27088/4/GAR PC A10/MF A03 
Houston Univ., TX. 

NASA/ASEE Summer Faculty Fellowship Program, 
1990, Volume 1. 

R. B. Bannerot, ‘and S. H. Goldstein. Dec 90, 207p 
NAS 1.26:185637-V-1, NASA-CR-185637-V-1 
Contract NGT-44-005-803 

Program held in Houston, Tx, 1990. 


No abstract available. 
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peed agg PC A09/MF A02 
Houston Univ. 

NASA/ASEE | a Faculty Fellowship Program, 
Ma Volume 2. 

R. B. Bannerot, and S. H. Goldstein. Dec 90, 177p 
NAS 1.26:185637-V-2, NASA-CR-185637-V-2 
Contract NGT-44-005-803 
Program held in Houston, Tx, 1990. 





No abstract available. 
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N91-28041/2/GAR PC A15/MF A03 
pe Aeronautics and Space Administration, 


NASA Combined Fie Postings Statics 


NASA Thesaurus, ior 
Jan 91, vee NAS NAS 1.26-168686, NASA-OR. 180086 
The NASA Combined File —— Statistics is 

uly). This al 


fon contained in he 
to display the number of 
indexed by each subject term 
"O68 to data, Postings totals per term are 
rary ae announcement or other media into 
STAR, IAA, NLN, and OTHER cohunnas entries cover. 
ing the NASA document collection (1968 to date) 
Over 595,000 book postings for NALNET Books held 
pM ME Pie ppeen L 
umn. postings as well as some 
ge series are listed under the ‘other’ column. 
The distribution of 18,748,083 postings among the 
17,304 Thesaurus terms ig tabulated on the last page 
of Combined File Postings Statistics. 
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N91-28042/0/GAR PC A04 

National ae and Space Administration, 

NASA tent Abstracts Bibliography: A Continu 
ing 

Bibliography. Section 1: Abstracts (Supplement 


su91, yea 1.21:7039(39)-Sec-1, NASA-SP- 
7039(39) 1 


Abstracts are provided for 154 patents and patent ap- 
plications entered into the NASA scientific and techni- 
cal information systems during the period Jan. 1991 
through Jun. 1991. Each entry consists of a citation, an 
abstract, and in most cases, a key illustration selected 
from the patent or patent application. 


160,764 


N91-28063/6/GAR PC A23/MF A04 


Science and Engineering Re- 
¥..6. pe and M. C. G 
NASA: 


Forum Held in Huntsville, al, 22-23 Mar. 1989. 
No abstract available. 


Management Practice 


160,765 


AD-A238 399/0/GAR PC A03/MF A01 
Army Strategic Defense Command, Huntsville, AL. 
Management of Variation and TQM. 

Final rept. 

W. E. Hughes. Jul 91, 35p 


Variation has been studied by statisticians and scien- 
tists for decades. Although variation is not a new con- 
cept, what is new is the awareness that variation af- 
page: Aeterna gona Modern man 

with variation problems ranging from raw 
mabedee to finished products and services. No matter 


Quality Management (TQM) concept will include the 


understanding of variation. In fact, the concept of vari- 
ation may be analyzed in each of Deming’s 14 points. 
Future variation issues will include the understanding 
and management of people. 
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N91-28127/9/GAR 
(Order as N91-28063/6/GAR, PC aa) 


Howard Univ., Washington, DC. 


ADMINISTRATION & MANAGEMENT 


Personnel Management, Labor Relations & Manpower Studies 


ed Criteria for Evaluating Systems Engi- 


ing Methodologies. 
A. Gates, A. S. Paul, and T. L. Gill. 1989, 5p 
In Alabama A & M Univ., NASA-Hbcu Space 

— ee Research Forum janeiaie p 489- 


anita engineering is the Aayacosee macy of mathemati- 
cal and scientific principles to practical ends in the life- 
cycle of a system. A methodo! for systems engi- 


is a carefully dev ae compte 

procedure o or process for applying these mathematical 
scientific principles. There are many 

pam many versions of a 


few methodologies) pote x in use Se and 


pany yen ly designed to 
meet needs of & partouer organization. It has 
been observed, however, that many technical and 
non-technical problems arise when inadequate sys- 
tems engineering ies are applied by orga- 
nizations to their systems jects. Vari- 
ous criteria for on systems engineering meth- 
odologies are discussed. Such criteria are 

to assist methodology-users in identifying and select- 
leachate 


PC A07/MF = 


aanaeent and Budget, Washington, DC. 

Office of heey shareware og Policy. a es 

Procurement ctivity Report, Number 
bey ey 998. ae 


45p 
i on 'PB0-238593, 


This is the Fourth in a series of biannual reports on the 
development of me regulations within the Ex- 
ecutive Branch. ined to provide infor- 
mation on a series aun issues relating to procurement 
regulation and, thus, provide a comprehensive portrait 
of the procurement rules currently in development. In- 
formation presented in the document was gathered 
from 22 Executive Branch agencies, following issu- 
ance of OMB Bulletin 90-03 (See Appendix B), and re- 
flects the status of procurement regulatory activity as 
of August 24, 1990. In addition to summarizing regula- 
tory development activities, the report briefly describes 
several OFPP regulatory reform initiatives recently 
completed or currently underway. These initiatives, 
which are addressed in Chapter Ill, include: recent leg- 
islative and regulatory proposals to pan mee pro- 
curement integrity reform; a section review 
of the Federal Acquisition Regulations ‘that has led to 
Cee ee re Part 37, Service Contract- 
ing; and examination of potential regulatory revisions 
to facilitate procurement automation; and an analysis 
of rules of origin under the Buy American Act. 


Personnel Management, Labor 
Relations & Manpower Studies 


160,768 
AD-A238 086/3/GAR 
Yale Univ., New Haven, CT. 


PC A03/MF A01 


nizational Produc- 
The Role of 
Organizational 


Final rept. Sep 85-Dec 90. 
.ie and R. K. Wagner. May 91, 35p ARI- 
Contract MDA903-85-K-0305 


This report on promoting individual and organizational 
productivity Rens practical intelligence discusses 
the authors’ tacit- and some of 
the experiments done to test the framework. The basic 
idea behind the experiments is that a critical compo- 
nent to success in organizations is tacit knowledge, or 
what one learns on the job that is not explicitly taught 
and often, not even verbalized. We have done a series 
of experiments that show, in a variety of jobs and set- 
tings, the i and nature of tacit ki 

These ——— examined the role of tacit know 
edge in jobs such as em ap aaron Em 
sales, and looked at the importance of 

to students. We found that tacit tab te tends to 
increase with experience, although 4 is ‘ee one 
learns from experience rather than the 

itself that is critical. We also found that tacit knowledge 


160,772 


traditional measures of intellectual abili- 
twice 


of the Mor- 
B.A. Grouch, SB. Naber. Jun 91, 128p BNL- 
Contract ACO2-76CH00016 
Sponsored by Department of Energy, Washington, DC. 


An i Cultural Assessment (OCA) 
Coens - oN 


performed at the Morgantown 
Cent 4 .. (Ces) that inist izational 
er ETC) ministering an -— 
‘a oouaiond aspects 


communications, 
cohesion 


j odes ape ae yng int in time that can 

be compared to a profile taken at a different point 
in ohes to assess in the culture of the organi- 
zation. 9 refs., 33 figs., 
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N91-27764/0/GAR PC A03/MF A01 

National Aeronautics and Space ns Mof- 

uae oe for Dynamical 

Understanding 

Limitations, and Defaults. 

D. and M. K. Kaiser. Feb 91, 15p NAS 

1.15: 102812, A-90136, NASA-TM-102812 


People’s ability to extract relevant information while 
ongoing events is discussed in terms of human 
capabiides Enbesone, and detate. A taxonomy of 
event complexity i which 
tis ap ty ee 
pi agra an between particle and extended 
ee commonsense understand- 
i imple mechanical systems are impacted little 
by formal training, but rather reflect heuristical simplifi- 
eee 
dynamical relev: 
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PB91-231555/GAR 


November 15, 1991 3 


PC AO5/MF A01 





ADMINISTRATION & MANAGEMENT 


Personnel Management, Labor Relations & Manpower Studies 


National Inst. of Standards and Technol A Gaithers- 
, MD. Office of Personnel and Civil Rig 

Ni Personnel Management Saeretetion 

Project: Design, implementation and Accomplish- 


A. Cassady. Jul 91, 94p NISTIR-4640 


The NIST Authorization Act for Fiscal Year 1987 pro- 
vided for a 5-year project to demonstrate an alterna- 
tive personnel management system, which was imple- 
mented January 1, 1988. The project system was built 
on the ts of total com conuetlbe comparability, 
market sensitivity, pay for performance, aambuenretiee 
pe ype management flexibility, and government- 
icability. ined to improve hiring and re- 
Comoe of high-quality personnel and to more effective- 
compensate and retain high performers, the project 
atically changed the way NIST administers pay, 
classification, recruitment, qualifications ex- 
amination, retention, and performance management 
for former General Schedule employees. Evaluations 
and feedback from managers and employees have 
shown that project personnel systems have improved 
NIST’s ability to recruit and retain quality staff; make 
ition more competitive; link pay to perform- 
ance; simplify position classification; streamline proc- 
essing; improve the staffing process and get new hires 
aboard faster; and increase the manager’s role and ac- 
countability in personnel management. 


Public Administration & Government 


160,773 
PBS1-202762/GAR PC A03/MF A01 
Executive Office of the President, Washington, DC. 
Office of Administration. 
Publications of the Executive Office of the Presi- 
dent, January 20, 1989-June 30, 1991. 

lun 91, 11p 


The report aay gy = of the Executive Office of 
the President for the Bush Administration for the 
Period January 20, 1989 through June 30, 1991. 


160,774 

PBS1-220178/GAR PC A04/MF A01 
Office of Management and Budget, Washington, DC. 
President’s Council on Integrity and Efficiency. A 
- Report to the President. Fiscal 


Feb 9 
See cnet Pi 90-237371. 


The President's Council on Integrity and Efficiency 
annual report recaps its accomplishments and its 
Presidentially appointed members during Fiscal Year 
1990. The report highlights the PCIE accomplishments 
to reduce fraud and waste and to insure integrity and 
efficiency in Federal programs and operations. 


160,775 
ies ot Uitonemeni aid Bion, watetoen 0 
of Management it, Washington, 
IB Sequestration Update Report to the Presi- 
— ~ ress. 
port to 
20 Aug 91, 17p 


The report updates the estimates in the sequestration 
preview that were transmitted with the Presi- 
dent’s B on February 4, 1991. The estimates in 
rn report reflect legislation enacted and signed into 
qured the President before August 15, 1991. As re- 
by the BEA, the estimates in the report use the 
economic anc iechnical assumptions as were 

unedi in the President's February 4th Budget. 


160,776 
PB91-227918/GAR PC A99 
Federal Trade Commission, Washington, DC. 
Federal Trade Commission Operating Manual. 
1991, 1026p 

PB89-116719. No longer available as a 
—— item. Contains updates through August 
1991. 


Federal Trade Commission Operating Manual is de- 
signed to _ —— in ing matters 
within the Federal Trade Commission relating to law 
enforcement. It also contains information about sup- 
port services, guides to existing sources of informa- 
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tion, and instructions on document processing and 
access to Commission records. 


160,777 
PB91-921280/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Compendium of Federal Facilities Directives, 1984 
and 1985. 
Directive. 
a 91, 13p OSWER-9272.0-06 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The compendium is a collection of Federal Facilities 
directives issued in 1984 and 1985. The contents in- 
cludes: Federal Facilities (9272.0-04); Implementation 
of CERCLA Strategy at Federal Facilities (9272.0-01); 
Initial Guidance on Federal Facilities CERCLA Sites 
(9272.0-02); Re 
(9272.0-03); and 
(9272.0-05). 


nsibilities for Federal Facilities 
‘esponsibilities for Federal Facilities 


Research Program Administration & 
Technology Transfer 


160,778 

DE91013936/GAR PC A03/MF A01 
Government-Univ.-Industry Research Roundtable, 
Washington, DC. 

What is the Federal Demonstration Project. 

1990, 24p DOE/ER/75498-5 

Contract FG05-89ER75498 

Sponsored by Department of Energy, Washington, DC. 
ose of this document are illegible in microfiche 
products. 


The Federal Demonstration Project is a cooperative 
effort between a number of universities, a private re- 
search institute, and several federal agencies to in- 
crease research productivity by eliminating unneces- 
ee | administrative procedures and by streamlining 
and standardizing needed controls. The Project aims 
to locate responsibility for decision-making as close as 
possible to principal investigators while maintaining 
nece: institutional and agency oversight to ensure 
accountability. By freeing researchers from some of 
their rwork burden, more efficient research ad- 
ministration systems will enable investigators to spend 
more of their time doing science and engineering. The 
Federal Demonstration Project is an oy ree of an 
earlier activity sponsored by five major federal R&D 
agencies at the Florida State University System and 
the University of Miami. In Florida, the focus was on 
standardizing _ streamlining procedures for admin- 
istering research grants after the grants had been 
awarded to the universities. (See Attachment 1 for de- 
scriptions of the demonstrations carried out under the 
Florida Demonstration Project). In May 1988, the most 
successful of the demonstrated procedures were ap- 
proved by the US Office of Management and Budget 
for use in grants awarded by any federal agency to any 
research organization. The new procedures give agen- 
cies authority to waive requirements that grantees 
obtain federal approval prior to taking a number of ad- 
ministrative actions with respect wih the venta oe 
The FDP institutions tog nirend 

federal agencies are and denneing | Pe 
novative research ednaiieraton procedures and are 
assessing the impact of those new procedures. 
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DE91014653/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

tive Research & Development agree- 
ments between industry and government labora- 
tories bring com e advantages. 
J. Everts, and D. Branscombe. 1991, 14p SAND-91- 
1203C, CONF-9109189-1 
Contract AC04-76DP00789 
ASIC conference, Rochester, NY (USA), 24 Sep 1991. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The National Competitiveness Technology Transfer 
Act of 1989 has opened up the vast resources of our 
nation’s national laboratories to the electronics indus- 


try. The electronics industry stands to gain advanced 
technology development, increased competitiveness, 
resource-sharing, and techno protection from this 
act. Sandia Nationa! Laboratories can help our na- 
tion’s companies and universities in developing and 
applying advanced, commercially valuable technol- 
ogies and in solving ro Gevmaed problems. These 
technological areas are d A clear, non-bu- 
reaucratic process of ng the microelectronics ex- 

rtise and resources 0 aia National Laboratories 
is presented. 
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DE91014929/GAR PC A05/MF A01 
Department of Energy, Washington, DC. Office of Na- 


tional Programs. 

Co hensive program and plan for Federal 
energy education, extension, and information ac- 
tivities: Annual revisions. The fou lourteenth report to 


Nov 20, 78 78p DOE/CE-0334P 


This document is the fourteenth annual revision to the 
Comprehensive Program and Plan for Federal Energy 
Education, Extension, and Information Activities, pur- 
suant to Section 508(c) of the National aan Exten- 
sion Service Act, Public Law 95--39, 42 U.S.C. 7007(c). 
This document also fulfills the requirement under Sec- 
tion 404(2) of the Energy Security Act, Public Law 96-- 
294, 42 U.S.C. 7373. Like its predecessors, this revi- 
sion catalogues coordination among agencies in the 
areas of Federal energy education, extension, out- 
reach and information activities providing asumma- 
ty of their intentions, a list of accomplishments, 
and a point of contact for additional information. These 
programs cover a wide array of energy applications, 

ly targeted audiences, and such delivery 
mechanisms as volunteer efforts, education and infor- 
mation research and development initiatives, and ef- 
forts tailored to specific consumers. 2 tabs. 
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DE91015439/GAR PC A03/MF A01 
Sandia seg Labs., Albuquerque, NM. 
Tech A new program between 
Sandia Na a Laboratories and the University of 
New Mexico. 
AT 1991, 12p SAND-91-1570C, CONF- 
Contract AC04-76DP00789 
Institute of ne ae ae tee Management (INMM) 
annual mee’ men Ne New Orleans, LA (United 
States), 28-31 Jul oy Sponsored by Department of 
Energy, Washington, DC. 


Sandia National Laboratories and the University of 
New Mexico’s Anderson School of Management are 
developing a program which enables M.B.A. students 
to assist in commercializing Sandia developed tech- 
nologies. Thus far, students have prepared detailed 
business re (which include market analyses, —— 
and development sections, and pro forma financials) 
for a wide range of technologies. Potential applications 
include waste management, cancer treatment, oil and 
gas transportation, coating of plastics, manufacturing 
and assembly, and parts inspections. By having = 
ate students conduct the research necessary to identi- 

e net-present-value projects, Sandia is able to 
interest private sector firms in its technologies. 


160,782 
MIC-91-04348/GAR PC E07/MF E01 
ee Institute of Applied Science and Tech- 


nol 

Saskatchew A n institute o fo oy Science and 
Technology: Annual report 1989-90 

1991, 26p 


Effective alignment of finite resources, human and fi- 
nancial, emerged during 1989-90 as a significant chal- 
lenge to the Institute. The annual report reviews pro- 
grams and support for students. It provides a statistical 
overview, and an auditor’s report. 


160,783 
MIC-91-04359/GAR 
Boreal Inst. for Northern Studies, Edmonton (Alberta). 
Boreal lorthern S 


PC E07/MF E01 
| Institute for N tudies: Annual 
report 1989. 
c1990, 50p 


Annual report of the Institute, a part of the Univ of 
Alberta which encourages and supports mu li- 
nary research on the North. This report presents gen- 





eral information on the mandate, personnel, facilities, 
and programs of the Institute, and details the activities 
during 1989, including current research projects, 
grants and scholarships; the publications program; re- 
searcher publications; conferences and workshops 
program; and the networking and external relations 
program. Financial data is included. 
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MIC-91-04369/GAR PC E07/MF E01 

po ogi Dept. of Science and Technology, Sas- 
loon 

Saskatchewan Science and Technology: Annual 

report 1989-90. 

c1990, 14p 


Annual report of the Department, established in 1984 
to support and develop an advanced technology 
sector in the province. An overview is given of the ac- 
complishments of each division. Also included is an or- 
ganizational chart and a financial statement. 
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N91-28122/0/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 
A04) 


Howard Univ., Washington, DC. 

Engineering of Sy: 

S. Sanders, T. L. Gill, and A. S. Paul. 1989, 7p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 443- 
449. 


The organization of high technology and engineering 
problem solving, has given rise to an emerging con- 
cept. Reasoning principles for integrating traditional 
engineering problem solving with system theory, man- 
agement sciences, behavioral decision theory, and 
planning and design approaches can be incorporated 
into a methodological approach to solving problems 
with a long range perspective. Long range planning 
has a great potential to improve productivity by using a 
systematic and organized approach. Thus, efficiency 
and cost effectiveness are the driving forces in pro- 
moting the organization of engineering problems. As- 
pects of systems engineering that provide an under- 
standing of management of large scale systems are 
broadly covered here. Due to the focus and application 
of research, other significant factors (e.g., human be- 
havior, decision making, etc.) are not emphasized but 
are considered. 


General 
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DE91014898/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Legal and records management issue of Optical 
Disk Storage media. 

A. Nusbaum. 1991, 26p SAND-91-1370C, CONF- 
9108109-1 

Contract AC04-76DP09789 

Rio Grande Chapter of Association of Records Manag- 
ers and Administrators (ARMA) meeting, Albuquerque, 
NM (USA), 21 Aug 1991. Sponsored by Department of 
Energy, Washington, DC. 


The advent of optical storage has made the digital 
storage of documents a viable option from both a prac- 
tical and legal perspective. However, the availability of 
Optical Disk Storage raises questions regarding the 
destruction of the stored records and standards of lon- 
gevity, and the admissibility in court of records pro- 
duced from optical storage has not been tested. This 
paper will attempt to address these issues. 6 refs. 
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AD-A237 949/3/GAR 
Advisory Group for A 
ment, rye Sey sy (France). 
aeaee ved te fa 5 = pee Aircraft in Turbu- 
lence sur vions Non-rigides en 
Milieu Turbulent). 

+ Houbolt. May 91, 172p Rept no. AGARD-AG- 


PC A08/MF A02 
ice Research and 


The study of atmospheric turbulence and its influence 
on aircraft operation and design has been of concern 
almost continuously since the inception of AGARD. 
The past few years have seen a heightened interest in 
the turbulence or gust problem, particularly on analysis 
or reduction of turbulent encounter data, and on 
design procedures. The present publication consti- 
tutes a review document in which is distilled the experi- 
ence of specialists from amongst the aircraft manufac- 
turing nations of NATO. It ag aimed at those in design 

offices with the problems of turbulences 
and resultant loads. This compendium is divided into 
two parts; the first deals with data collection and analy- 
sis, the second certification procedures and anal- 
ysis of airplane response. Measurement of atmospher- 
ic turbulence; Acquisition of pein pl 8 load data 
by commercial airplanes; Improved reduction of gust 
loads data for gust intensity; Certification Procedures 
and Requirements; Gust design procedures; Analysis 
by the statistical discrete gust method. 


160,788 
AD-A238 361/0 Not available NTIS 
+ a Technologies Research Center, East Hartford, 


a: = ea on a Swept Three-Di- 


Wing in Compressible Flow. 
PF Lorbe F. toner and F. O. Carta. 26 Jun 91, 18p ARO- 
26631.2-EG 
Contract DAAL03-89-C-0013 
Availability: Pub. in Proceed —- of the AIAA Fluid Dy- 
namics, Plasma Dynamics Laser Conference, p1- 
16, 24-26 Jun on Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A238 456/8/GAR PC A06/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

fom rational Fighter Pi and — Test Methods for 
Master s thesis. 

W. R. in. Mar 91, 114p Rept no. AFIT/GAE/ 
ENY/91M-2 


This thesis develops both metrics and flight test tech- 
niques to measure agility. During deve! of both 
the agility metrics and the flight test techniques, previ- 
ous work conducted by the agility community and the 
Flight Test Center at Edwards Air Force Base was 
used as a lessons learned tool to insure favorable re- 
sults. Both simulator and flight testing was performed 
to validate the flight test techniques. During simulator 
testing several problems with the original flight test 
techniques were noted. Flight testing on a eo pitch 2 nay 
ty flight test technique solved most of 
pri found during roll testing in the ed eran were 
not — tested. Flight testing was limited to pitch agili- 
.— only due to time and resource constraints. 
Its from he flight test were impressive showing a 
sf aver advantage using post-stall agility in the A- 
ne “sakes Up to 40 degrees of headi was 
ined in approximately one second. This turn rate 
cae all maximum instantaneous turn rates for cur- 
rent front line fighters. These results were ly 
applied to 180 ree turn maneuvers and resulted in 
up to a 20% time savings from conventional turn meth- 
ods. This will ultimately allow the fighter pilot to make 
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eseenterne Seanuveteces ‘acing Step. 


MY Healey. Sep 90, 82p 
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Final rept. 20 Sep 87-19 Mar 9 
M. R. Crespo da Silva. May 91, '’ ARO-24456.5-EG 
Contract DAALO3-87-K-0116 
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DE91002190/GAR 


d rotor. Final 


Progress rept. 
T. L. Weber, R. E. Wilson, and S. N. Walker. Jun 91, 
69p SERI/TP-257-4366 
Contract ACO2-83CH10093 
by Department of Energy, Washington, DC. 

(HOOT) with four model of a horizontal axis wind turbine 
(HOOT) with four —— of freedom 
been derived and verified. The four of free- 


N91-261 14/9/GAR PC A03/MF A01 
Nevada Univ., Reno. Engineering Research and De- 
velopment Center. 


November 15, 1991 
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Numerical Investigations in Three-Dimensional In- 
ternal Flows. 

Semiannual Status Report. 

W. C. Rose. 30 Jun 91, 32p NAS 1.26:188615, 
NASA-CR-188615 

Contract NCC2-507 


The present study is a preliminary investigation into the 
behavior of the flow within a 28 degree total geometric 
ag yy hypothetical Mach 10 inlet as calculated 
with full three-dimensional Navier-Stokes equa- 
tions. Comparison between imensional and 
three-dimensional solutions have been made. The 
overall compression is not poorer ee different be- 
tween the two-dimensional and center plane three di- 
mensional solutions. Approximately one-half to two- 
thirds of the inlet flow at the exit of the inlet behave 
nominally two-dimensionally. On the other hand, flow 
field non-uniformities in the three-dimensional solution 
indicate the potential significance of the sidewall 
boundary layer flows ingested into the inlet. The tailor- 
ing of the inlet and on the 
cowl obtained in the two-dimensional metric 
design study have also proved to be effective at con- 
trolling the boundary layer behavior in the three-dimen- 
sional code. The three-dimensional inlet solution re- 
mained started indicating that the two-dimensional 
design had a sufficient margin to allow for three-dimen- 
sional flow field effects. Although confidence is bei 
ined in the use of SCRAMSD (three-dimensional fu 

lavier-Stokes code) as applied to similar flow fields, 
the actual effects of the three-dimensional flow fields 
associated with sidewalls and wind tunnel installations 
can require verification with ground-based experi- 
ments. 
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N91-26121/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Control of an Axisymmetric Turbulent Jet by Multi- 
Modal Excitation. 


G. Raman, E. J. Rice, and E. Reshotko. 1991, 8p 
NAS 1.15:104483, E-6243, NASA-TM-104483 
Presented at the Eighth Symposium on Turbulent 
Shear Flows, Munich, Fed. Republic of Germany, 9-11 
Sep. 1991; Sponsored by the Turbulent Shear Flow 
Committee. 


Experimental measurements of naturally jenenge | in- 
stability modes in the axisymmetric shear layer of high 
Reynolds number turbulent jet are presented. The 
region up to the end of the potential core was dominat- 
ed by the axisymmetric mode. The azimuthal modes 
dominated only downstream of the potential core 
region. The energy content of the higher order modes 
(mis greater than 1) was significantly lower than that of 
the axisymmeteric and m = + or - 1 modes. Under 
optimum conditions, two-frequency excitation (both at 
m = 0) was more effective than single frequency exci- 
tation (at m = 0) for jet spreading enhancement. An 
extended region of the jet was controlled by —— 
combinations of both axisymmetric (m = 0) and helical 
modes (m = + or - 1). Higher spreading rates were 
obtained when multi-modal forcing was applied. 


160,795 

N91-26122/2/GAR PC A12/MF A03 

National Aeronautics and Space Administration, 

yr ayer ‘igh Lewis Hy an gpeny ae 
Speed Flows in an Aircraft Transi- 

tion Duet. 


Doctoral thesis. 
B. A. Reichert. Jun 91, 270p NAS 1.15:104449, E- 
6290, NASA-TM-104449 


The study of circular-to-rectangular transition duct 
flows with and without inlet swirl is presented. A 
method was devised to create a swirling, solid body 
rotational flow with minimal associated disturbances. 
Details of the swirl generator design and construction 
are discussed. Coefficients on velocities and 
total and static pressures measured in cross stream 
planes at four axial locations within the transition duct 
along with surface static pressures and surface oil film 
visualization are presented for both nonswirling and 
swirling incoming flows. A method was developed to 
acquire trace measurements within the transition 
duct at high velocities. Statistical methods are 
used to help interpret the trace gas results. 


160,796 
N91-26123/0/GAR 
Old Dominion Univ., Norfolk, VA. 


6 VOL. 91. No. 22 


PC A03/MF A01 


Viscous Flow Simulations of Internal Store Car- 
riage and Separation. 

Final Report. 

O. Baysal. Jul 91, 35p NAS 1.26:185343, NASA-CR- 


1 
Contract NAG1-664 


The internal carriage of stores by the military aircraft is 
an option for possible reductions in the aerodynamic 
drag and the observability. Trade studies of this option 
require considering the aircraft and the stores togeth- 
er. In an effort to develop a computational fluid dynam- 
ic (CFD) code for such studies, an investigation was 
conducted from 1986 to 1990. The study was divided 
into five building-block steps. First, a full Navier-Stokes 
was developed to simulate the unsteady, three- 
dimensional cavity flow. As the second step, this code 
was then used to simulate the flows past various mis- 
sile configurations at angles of attack up to 44 deg. 
The effects of incidence as well as the turbulence on 
the leeside flows were computationally captured. The 
objective of this study has involved the interference 
flows of rather complex configurations with multiple, 
joint or disjoint, components of nonsimilar ——. 
lence, a hybrid domain decomposition (HDD) method 
was devel as the third step of the investigation. 
The strengths of the multiblock, zonal, and overlapped 
grids were judiciously combined and employed for the 
present problem. In the fourth step, the interference 
flow past a missile near a flat-plate wing was simulated 
using the HDD method. Finally, the fifth step involved 
the simulation of the internal store carriage and sepa- 
ration. Four different cases for two different configura- 
tions were simulated. The computational results of all 
five steps were successfully compared with the avail- 
able wind tunnel test data. The unsteady aerodynamic 
forces on the separating store were computationally 
predicted. The CFD code developed for this project is 
called Viscous Internal Store Carriage Code (VISCC) 
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N91-27128/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

for CAP-TSD Mesh and Time-Step 
Input Para 


meters. 
S. R. Bland. Jun 91, 24p NAS 1.15:104083, NASA- 
TM-104083 


stions for some of the input parameters used in 
the CAP-TSD (Computational Aeroelasticity Program- 
Transonic Small Disturbance) computer code are pre- 
sented. These parameters include those associated 
with the mesh design and time step. The guidelines are 
based principally on experience with a one-dimension- 
al model problem used to study wave propagation in 
the vertical direction. 
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N91-27129/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Experimental Trace Gas Inv tion of Fluid 
Transport and Mixing in a Circular-to-Rectangular 
Transition Duct. 

B. A. Reichert, W. R. Hingst, and T. H. Okiishi. 
c1991, 14p NAS 1.15:104499, E-6356, NASA-TM- 
104499 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, Ca, 24-27 Jun. 1991; Sponsored by 
AIAA, SAE, ASME, and ASEE. 


An ethylene trace gas technique was used to map out 
fluid transport and mixing within a circular to rectangu- 
lar transition duct. Ethylene gas was injected at several 
points in a cross stream plane upstream of the transi- 
tion duct. Ethylene concentration contours were deter- 
mined at several cross stream measurement planes 
spaced axially within the duct. The flow involved a uni- 
form inlet flow at a Mach number level of 0.5. Statisti- 
cal analyses were used to quantitatively interpret the 
trace gas results. Also, trace gas data were considered 
mene aerodynamic and surface flow visualization 
results to ascertain transition duct flow phenomena. 
Convection of wall boundary layer fluid by vortices pro- 
duced regions of high total pressure loss in the duct. 
The physical extent of these high loss regions is gov- 
erned by turbulent diffusion. 
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N91-27130/4/GAR PC A03/MF A01 
Texas A and M Univ., College Station. 


Initial Investigation into Methods of Computing 
Transonic Aerodynamic Sensitivity Coefficients. 
Semiannual Progress Report, Jan. - Jun. 1991. 

L. A. Carlson. Jul 91, 39p NAS 1.26:188644, 
TAMRF-5802-91-02, NASA-CR-188644 

Contract NAG1-793 


Continuing studies associated with the development of 
the quasi-analytical (QA) sensitivity method for three 
dimensional transonic flow about wings are presented. 
Furthermore, initial results using the quasi-analytical 
approach were obtained and compared to those com- 
uted using the finite difference (FD) approach. The 
sic goals achieved were: (1) carrying out various de- 
bugging operations pertaining to the quasi-analytical 
method; (2) addition of section design variables to the 
Ses Gh equation in the form of multiple right hand 
sides; (3) reconfiguring the analysis/sensitivity pack- 
age in order to facilitate the execution of analysis/FD/ 
QA test cases; and (4) enhancing the display of 
data to allow careful examination of the results and to 
permit various ——— of sensitivity derivatives 
obtained using the FC/QA methods to be conducted 
easily and quickly. In addition to discussing the above 
goals, the results of executing subcritical and supercri- 
tical test cases are presented. 
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N91-27140/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Shock Wave interaction with an Abrupt Area 


Change. 
M. D. Salas. Aug 91, 16p NAS 1.60:3113, L-16878, 
NASA-TP-3113 


The wave patterns that occur when a shock wave 
interacts with an abrupt area changed are analyzed in 
terms of the incident shock wave Mach number and 
area-jump ratio. The solutions predicted by a semi- 
similar models are in good agreement with those ob- 
tained numerically from the quasi-one-dimensional 
time-dependent Euler equations. The entropy produc- 
tion for the wave system is defined and the principle of 
minimum entropy production is used to resolve a non- 
uniqueness problem of the self-similar model. 
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PAT-APPL-7-608 494/GAR 
National 
Hampton, VA. La 
Passive Laminar 


PC NO3/MF A01 
Aeronautics and Space Administration, 
ley Research Center. 

low Control of Crossflow Vortic- 


ity. 

Patent Application. 

B. J. Holmes. Filed 2 Nov 90, 18p N91-23410/4 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign iicensing. Copy of 
application available NTIS. 


A passive laminar flow crossflow vorticity control 
system includes an aerodynamic or hydrodynamic sur- 
face having geometric F ger rang on The perturba- 
tions include peaks and valleys having a predeter- 
mined spacing and aligned approximately in a stream- 
line direction to force the formation of crossflow vorti- 
ces. This minimizes amplification and growth of the 
vortices, thus delaying transition to turbulence and re- 
ducing overall drag. 
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PB91-157800/GAR PC E05/MF E05 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction de |’Aerodynami- 


que. 

Validation des Methodes de Prevision de la Train- 
ee en Bidimensionnel (Validation of Methods for 
— Drag Using Two-Dimensional Calcula- 


Final rept. 
A. M. Rodde. Mar 90, 42p ONERA-RSF-85/1685-AY 
Text in French; summary in English. 


The report presents drag analyses for three different 
airfoils--the OAT 15A, the NACA 0012, and the RAE 
2822--and compares results with experimental find- 
ings and the calculations of other researchers. The 
drag analyses are figured — different — po- 
tential methods used at the National Office of Aero- 
space Studies and Research. They include one weak 
coupling potential method, and two strong coupling 
potential methods which differ only in their use of a 
conservative or non-conservative numerical scheme. 
the author found that the non-conservative strong 
method produces results for most configurations com- 





able to those of equivalent methods used at 
IASA’s ‘Viscous Transonic Airfoil Workshop.’ Conver- 
es problems arose with the conservative version. 
weak method is limited to configurations with only 
slight trailing-edge separations. 


160,803 

PBS1-232041/GAR PC E06/MF E06 

Office National d’Etudes et de Recherches Aerospa- 

tiales, Chatillon a 

compressible eur Multiprocesseur (Solving 2 Wr 
sur Mul r in- 

compressible Navier-Stokes Equations a a Multi- 


inal rept. 
D. Tromeur-Dervout. Jan 91, 79p ONERA-RSF-2/ 
3717-CY 
Text in French; summary in English. 


eport describes the progress of work being done 
to simulate flows around complex bodies. A vorticity- 
vel formulation of Navier-Stokes equations is 
used. equations are solved by ADI (alternating di- 
rection implicit) and multigrid methods. A numerical 
study of ee gee 1s. principle of ADI schemas is 
iven. The r of the linear multigrid are presented. 
simulation of flow in a rectangular driven cavity was 
performed. The simulation uses ADI to solve the vortic- 
ity equation and the multigrid method to solve the ve- 
locity problem. The procedure followed for simulating 
flows around bodies is described in detail. Implemen- 
tation of the multigrid method on a multiprocessor is 
analyzed--in particular, a parallel multigrid algorithm for 
its intergrid management is given. 
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PBS1-232355/GAR PC E06/MF E06 

SESSIA, Levallois-Perrett (France). 

Plaques Planes Placees en Ecoulements Hyper- 

soniques Rarefies (Flat Plates Placed in Rarefied 
ic Flows). 

Final rept. 

J. Allegre, M. Raffin, J. C. Lengrand, A. Chpoun, and 

L. Gottesdiener. Jan 91, 83p 

Text in French; summary in English. Prepared in coop- 

eration with Paris-6 Univ. (France). Sponsored by Di- 

rection des Recherches, Etudes et Techniques, i 

(France). Centre de Documentation de I’Armement. 


Wall — and heat flow on flat my subjected to 
low-Reynolds-number hypersonic flows were meas- 
ured and compared with theoretical values calculated 
using Direct Monte Carlo Simulation. Mach numbers 
were around 20. Two plate incidences (0 and 10 de- 
grees) and two types of leading edges (beveled and 
truncated) were used. It was shown that the pressure 
measured by a sensor connected to an opening in the 
wall of the mockup was quite different from the ther- 
modynamic pressure of the gas ee along the 
length of the mockup. On the other hand, measured 
pressure is close en ih to the normal stress that is 
experienced by the wall and that contributes to aerody- 
namic stresses. Comparisons with DMCS results show 
good agreement for the lowest Reynolds number, 
while the gap between experimental and theoretical 
values increases for less rarefied flow conditions. It 
should be possible to solve this problem by using finer 
discretization. Comparison of these experimental re- 
sults with both DMCS and Navier-Stokes calculations 
p> tinge determine the validity of the latter two 
me’ ; 
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AD-A238 039/2/GAR 

Gates ee Wichita, KS. 
Aircraft Icing Handbook. Volume 1. 
Final rept. Feb 85-Mar 91. 

A. Heinrich, R. Ross, G. Zumwait, J. Provorse 

+ Padmanabhan. Mar 91, 393p DOT/FAA/CT 30/8- 


Contract DTFA03-85-C-00007 

See also Volume 2, AD-A238 040 and Rept. nos. FAA- 
ADS4 dated Dec 63, AD-608 865 and FAA-RD-77-76 
dated Jul 77, AD-A045 087. 


The design and validation of ——— aircraft ice pro- 
tection has evolved into a specialized and technically 
complex area were many ineering disciplines are 
involved; namely, phew Pe electrical, mechanical, 


PC A17/MF A04 


electronics, chemical simulations, mathematical mod- 
eling, airframe/engine systems design, ai heric 
physics, and meteorology. Research advances in any 
one discipline have a direct effect on grey h- the pro- 
cedural technology used in the validation 
of ice protection configurations, pe he | and sys- 
tems. Periodically ‘he Federal Aviation Administration 
(FAA) provides documentation to assist regulatory cer- 
tification teams and industry in engineers in 
standardizing testing and validating procedures. Ex- 
amples of such documentation are ineering Sum- 

of Airframe Icing Technical Data, FAA Report No. 

dated December 1968, and Engineering Sum- 

pe of Powerplant Icing Technical Data, FAA Report 
No. RD-77-76 dated July 1977. Although most of the 
information contained in these reports is still valid, 
some is outdated, and more usable information is now 
available through recent research and é 
Therefore, this work was directed towards developing 
an updated and more comprehensive combined ver- 
sion of Report ADS-4 and RD-77-76 that includes ref- 
erence material on ground and airborne icing facilities, 
simulation procedures, and analytical techniques. This 
document represents all types and classes of aircraft 
and is intended as a working tool for the designer and 
analyst of ice protection systems. 
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AD-A238 041/8/GAR PC A11/MF A03 
Gates fitciey Hand , Wichita, KS. 

Aircraft | ore Volume 3. 

Final rept. Feb 85-Mar 9 

A. Heinrich, R. Ross, G. Cunealt, J. Provorse, and 
7 Padmanabhan. Mar 91, 242p DOT/FAA/CT-88/8- 


Contract DTFA03-85-C-00007 

See also Volume 1, AD-A238 039 and R 
ADS4 dated Dec 63, AD-608 865 and F, 
dated Jul 77, AD-A045 087. 
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The design and validation of adequate ery ice pro- 
tection has evolved into a specialized and technical 
complex area where many Bow orien: Dene disciplines are 
involved; namely, aeronautical, electrical, mechanical, 
electronics, chemical simulations, mathematical mod- 
ling. airframe/engine systems design, ai 

physics, and meteorology. Research advances in any 
one discipline have a direct effect on updating the pro- 
cedural technology used in the design and validation 
of ice protection configurations. equipment, and sys- 
tems. Periodically the Federal Aviation Administration 
(FAA) provides documentation to assist regulatory cer- 
tification teams and industry design engineers in 
standardizing testing and validating procedures. Ex- 
amples of such documentation are wee Sum- 
mary of Airframe Icing Technical Data, FAA Report No. 
ADS-4 dated December 1968, and Engineeri neering Sum- 
mary of Powerplant Icing Technical Data, FAA Report 
No. RD-77-76 dated July 1977. Although most of the 
information contained in these reports is still valid, 
some is outdated, and more usable information is now 
available through recent research and experience. 
Therefore, this work was directed towards developing 
an updated and more comprehensive combined ver- 
sion of Report ADS-4 and RD-77-76 that includes ref- 
erence material on ground and airborne icing facilities, 
simuiation procedures, and analytical techniques. This 
document represents all types and classes of aircraft 
and is intended as a working tool for the designer and 
analyst of ice protection systems. 
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N91-27122/1/GAR PC A08 
National Aeronautics and Space Administration, 

Washington, DC. 

Aeronautical Engineering: A Continuing Bibliogra- 

phy with Indexes (Supplemen ). 

Jun 91, 175p NAS 1.21:7037(266), NASA-SP- 

7037 (266) 


This bibliography lists 645 reports, articles, and other 
documents introduced into the NASA scientific and 
technical information system in May 1991. Subject 
coverage includes: design, construction and testing of 
aircraft and aircraft engines; aircraft components, 
equipment and systems; ground support systems; and 
theoretical and applied aspects of aerodynamics and 
general fluid dynamics. 
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N91-27145/2/GAR PC A04/MF A01 
Systems Control Technology, Inc., Arlington, VA. 
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Windows for Decelerating Ap- 
proaches in Nellcopter: Pilot/Vehicle Factors and 
Final Report, Jan. 1989 - mo tp 
R. H. Hoh, S. Baillie, S. Ker og i ae 
Apr 91, bee DOT/FAA/CT-90/14 
Contracts pote mee WORK ORDER-5E 
Prepared in cooperation with Hoh Aeronautics, Inc., 
Lomita, Ca and Starmark Corp., Arlington, VA. 


A combined analysis and flight test program was con- 
ducted to investigate the he hones of the deci- 


= ht (DH) window for hel ‘er in- 
ee 


mum usable torque, cand relate 19 maximum accep 
ble pitch altitude during deceleration. Some margin is 
required to account for pilot delay or control misappli- 
cation et nen yon The upper | seer mg ror 


indary is dependent on 
and ability to see the heliport 
environment upon breakout at decision-height. 
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AD-A238 040/0/GAR PC A99/MF A06 


Gates Learjet Corp., Wichita, KS. 

Aircraft Handbook. Volume 2. 

Final rept. Feb 85-Mar 91. 

A. Heinrich, R. Ross, G. Zumwalt, J. Provorse, and 
¥ Padmanabhan. Mar 91, 604p DOT/FAA/CT-88/8- 


Stieanie DTFA03-85-C-00007 

See also Volume 3, AD-A238 041 and Ri 
ADS4 dated Dec 63, AD-608 865 and F. 
dated Jul 77, AD-A045 087. 


The design and validation of adequate aircraft ice pro- 
tection has evolved into a specialized and technically 
complex area where many waavinel clockiacl disciplines are 
involved; namely, aerona' electrical, mechanical, 
electronics, i 
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tection tions, equipment, and sys- 
eriodically the eee Aviation Administration 
AA) provides documentation to assist regulatory cer- 
tification teams and industry design 
standardizing testing and validati ocedu 
amples of such documentation are ‘Engineeri 
mary of Airframe Icing Technical Data,’ FAA 
No. ADS-4 dated December 1968, and ‘Engi 
Summary of Powerplant Icing Technical Data,’ F. 
Report No. RD-77-76 dated July 1977. Although most 
of the information contained in these reports is still 
valid, some is outdated, and more usable information 
is now available through recent research and ee 
ence. Therefore, this work was directed towards devel 
oping an updated and mor: sdn RD77.76 the combined 
version of Report ADS-4 adn RD-77-76 that includes 


ineeri 


This document r ae eh atin oe prleomye om 


craft and is int as a working tool for the designer 
and analyst of ice protection systems. 


160,810 
AD-A238 053/3/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 
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Design and Soe gue of a Shiplaunched VTOL 
po ry see Air Veh 

Master’s 

B. M. Stanchetie. Jun 90, 103p 


A Vertical Takeoff and Landing (VTOL) Unmanned Air 
Vehicle (UAV) was designed to serve as a shi- 
plaunched reconnaissance and over the horizon tar- 
ing aircraft. Modeled after the U.S. ay an me —. 
avcraft features a unique tilting —_ 

sion unit. The duct contains the on, great, .— 
pags ie spent ten pan TOL capability and 
is designed to be rotated as a unit for transition into 
horizontal flight. The duct also a measure of 


shipboard yon by eliminating the potential propeller 
blade and other hazards associated with the launch 
and cycle currently experienced by topside 
personnel. advantage of using tilting ducted fan 
prep A is that it allows the vehicle to operate off 
ship and to have the dash speed to arrive on sta- 
mene Serr i cng a ft 

usi le wet lay-up techniques as a technolo- 
op ceioueaanler ood ight test vehicle. The engine 


gyeiem was tesod but fled to produce enough static 
thrust for vertical takeoff. Research is eae in the 


PC A06/MF A02 


SS eS 
Effect on Noise Removal Aigo- 


Interim rept. Aug 88-Feb 90. 
P. A. LaFollette. Jun 91, 110p RL-TR-91-97 
Contract F19628-88-C-0190 


In this study of short-term noise variation in Air Force 
itforms, we followed two avenues of investigation. 
irst, we applied quantitative measures of variation to 
individual noise — a and compared the results 
across various aircraft. Some measures used were 
ive statistics, but we also measured at- 


subtraction), applied to the noise signal alone. The 
noise attenuation obtained for real aircraft environ- 
ments was in most cases the same as predicted 
theoretically for white Gaussian noise, but in some in- 
stances was corey A higher, especialy in the 
presence of propeller noise we applied the 

nonparametric Mann-Whitney statistic to test the sta- 
tionarity of power im estimates on time scales 
of 200 to 800 ms. here was little or no evidence of 
nonstationarity in large jet or turboprop aircraft. In 
fighter aircraft and helicopters, there was some evi- 
dence of nonstationarity —— to more or less 
narrow frequency ranges. The nonstati found 
did not appear to limit the performance of special res- 
toration algorithms. The noise recordings used were 
— from the RADG/EEV da database of field record- 

made in the E-3A, E-4B, EC-135, E-130, P-3C, F- 
1 , F-16, F-4, A-10, HH-53 and Tornado aircraft. 


AD-Aze 312/3/GAR PC A01/MF A01 


Inc., 
and Robotics Applied to the Non- 
Inspection of Aircraft. 


Destructive 
Status rept. 
D. Greenwood. 1 Jul 91, 2p 
Contract N00014-91-C-0095 


We are converting the in phase and quadrature ys 
urements into an image and then using the ima: 
classify fault or no fault eddy current. This has 
done using old OCR features developed to caenaeine 
handwritten numerical characters which are icable 
to this situation. The raw data was first smoo! 


imum and minimum in phase values in the 
same was done for quadrature values on 
axis. An efficient path planning method for colli- 
pa Sh ey been a Fast path plan- 
i ing the 3-dimensional 
“of 2-dmensional subspaces. A 

irectly with arm 


8 VOL. 91, No. 22 


AFB, and Physical Research Inc., manufacturers of 
Magnet tic Crack Detectors to assess the utility of 
our research and plans for prototyping during Phase II. 
Discussions have un inited Technologies 

reas | the use of our research for a large Air 
Force NDI program. Prospects for Phase III follow-on 
look promising. 


160,813 


AD-A238 336/2/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
Availability of Aircraft Subject to Imperfect Pre- 
ventive Maintenance. 

Master’s thesis. 

M. J. Bond. Sep 90, 88p 


This thesis studies the impact that imperfect preven- 
tive maintenance has on the availability of aircraft and, 
as a result, the decrease in operational effectiveness. 
We further consider the practicality of using an imper- 
fect preventive maintenance model for determining 
preventive maintenance scheduling. Simulation was 
used to recreate the operational environment in order 
to study the effects that levels of imperfect preventive 
maintenance have on the aircraft during execution of 
an actual fleet tactic. 


160,814 


N91-26113/1/GAR PC A06/MF A02 

National Aeronautics and Space Administration, Ed- 

— CA. —— # — a Research Center. 

t of an why ono Aeroservoeliastic 

pee with Test Data. 
K. K. Gupta, M. J. eit and L. S. Voelker. May 
91, 105p NAS 1.60:3120, H-1543, NASA-TP-3120 


The details and results are presented of the general- 
capone finite element STructural Analysis RoutineS 
(STARS) to perform a complete linear aeroelastic and 
aeroservoelastic analysis. The earlier version of the 
STARS computer program enabled effective finite ele- 
ment modeling as well as static, vibration, buckling, 
and ic response of damped and undamped sys- 
tems, including those with pre-stressed and spinning 
structures. Additions to the STARS program include 
aeroelastic modeling for flutter and divergence solu- 
tions, and hybrid control system augmentation for aer- 
oservoelastic analysis. Numerical results of the X-29A 
aircraft pertaining to vibration, flutter-divergence, and 
open- and pra Ba aeroservoelastic controls anal- 
ysis are compared to ground vibration, wind-tunnel, 
and flight-test results. The open- and closed-loop aer- 
oservoelastic control analyses are based on a hybrid 
formulation representing the interaction of structural, 
aerodynamic, and flight-control dynamics. 


160,815 


N91-26126/3/GAR PC A04/MF A01 
Boeing Commercial Airplane Co., Seattle, WA. 

Civil Tiltrotor Missions and Applications. Phase 2: 
The Commercial Passenger Market. 

Final Report. 

P. Thompson, R. bag R. Reber, R. Scholes, and H. 
Alexander. Feb 9 p NAS 1.26:177576, D6- 
Se699-1 PHASE.2” NASAGR- 177576 

Contract NAS2-12393 

Original contains color illustrations. 


The commercial passenger market for the civil tiltrotor 
was examined in phase 2. A market responsive com- 
— tiltrotor was found to be technically feasible, 
nificant worldwide market potential was found 
Ps: wet lor such an aircraft, especially for relieving con- 
gestion in urban area-to-urban area service and for 
providing cost effective hub airport feeder service. Po- 
tential technical obstacles of community noise, verti- 
area navigation, surveillance, and control, and the 
pilot/aircraft interface were determined to be sur- 
mountable. Nontechnical obstacles relating to national 
commitment and leadership and development of 
ground and air infrastructure were determined to be 
more difficult to resolve; an innovative public/private 
partnership is suggested to allow coordinated develop- 
ment of an initial commercial tiltrotor network to relieve 
congestion in the crowded US Northeast corridor by 
the year 2000. 


160,816 

N91-26137/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


Performance Optimization of Helicopter Rotor 
Blades. 


‘ ‘> Lo Apr 91, 22p NAS 1.15:104054, NASA- 
Presented at the Third Air Force/NASA Symposium on 
Recent Advances in Multi-Disciplinary Analyses and 
Optimization, San Francisco, Ca, 24-26 Sep. 1990. 


As part of a center-wide activity at NASA Langley Re- 
search Center to develop multidisciplinary design pro- 
cedures by accounting for discipline interactions, a 
performance design optimization procedure is devel- 
. The procedure optimizes the aerodynamic 

formance of rotor blades by selecting the point of taper 
initiation, root chord, taper ratio, and maximum twist 
which minimize hover horse; oe oe while not bow rt | 
forward flight performance. ocedure uses HO! 

(a strip theory momentum anal ) to compute the 
horse power required for hover and the comprehen- 
sive helicopter analysis program CAMRAD to compute 
the horsepower required for forward flight and maneu- 
ver. The optimization algorithm consists of the general 
purpose optimization program CONMIN and approxi- 
mate analyses. Sensitivity analyses consisting of de- 
rivatives of the objective ®t function and constraints are 
carried out by forward finite differences. The proce- 
dure is m pee to a test problem which is an oneiyéodd 
model of a wind tunnel model of a utility rotor blade. 


160,817 
N91-26139/6/GAR PC A11/MF A03 
Boeing Vertol Co., ay PA. 

Tech Needs for High-Speed Rotorcraft, 
Volume 1. 


J. B. Wilkerson, J. J. Schneider, and K. M. Bartie. 
od 91, 250p NAS 1.26:177585, A-91159, NASA- 


“1 
Contract NAS2-13041 


High-speed rotorcraft concepts and the technol 
needed to extend rotorcraft cruise speeds up to 4 
knots (while retaining the helicopter attributes of low 
downwash velocities) were identified. Task | identified 
20 concepts with high-speed potential. These con- 
cepts were qualitatively evaluated to determine the 
five most promising ones. These five concepts were 
designed with re — loading and disk loading 
to Py common NASA-defi military tran mission. 
The optimum designs were quantitativ ae oe 
against 11 key criteria and ranked eo 

two highest ranking concepts were selected for the 
further study. 


160,818 

N91-27131/2/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of 
Aeronautical Engineering. 

Analysis and nm of Planar and Non-Planar 
Wings for Induced Minimization. 

Semiannual Status Report, Dec. 1990 - Jun. 1991. 
D. M. Straussfogel, and M. D. — Jul 91, 17p 
NAS 1.26:188656, NASA-CR-18 

Contract NAG1-1198 


Improvements in the aerodynamic efficiency of com- 
mercial transport aircraft will reduce fuel usage with 
subsequent reduced cost, both monetary and environ- 
mental. To this end, the current research is aimed at 
reducing the overall drag of these aircraft with specific 
emphasis on reducing the drag generated by the lifting 
surfaces. The ultimate of this program is to create 
a wing design methodology which optimizes the geom- 
etry of the wing for lowest _ drag within the con- 
straints of a particular desi tion. The com- 
ponents of drag which pre + considered include pro- 
file drag, and wave — Profile drag is dependent 
upon, among other things, the airfoil section and the 
total wetted area. Induced drag, which is manifested 
as energy left in the wake by the — vortex system 
is mostly a function of wing span, but also depends on 
other geometric wing parameters. Wave drag of the 
wing, important in the transonic r- regime, is pant yond 
affected by the airfoil section, wing sweep, ai 
forth. The optimization problem is that of assessing the 
various parameters which contribute to the different 
components of wing drag, and determining the wing 
geometry which generates the best overall perform- 
ance for a given aircraft mission. The primary thrust of 
the research effort to date was in the study of induced 
drag. Results from the study are presented. 


160,819 


N91-27132/0/GAR PC A03/MF A01 





National Aeronautics and Space Administration, 
i ton, VA. anaes Research Center. 
—* e-Fuselage Code Software Refer- 


Sony ul 91, 38p NAS 1.15:104078, AVSCOM- 
TROT. , NASA-TM-104078 


a iret princptes to compute the enrodynene 
lo e m- 
ics associated with the complex flow field of helicopter 
rations. The code is sized for a single, multi- 
bladed main rotor and any configuration of non-lifting 
fuselage. The mathematical for the RWF code 
is based on the integration of the momentum equa- 
tions and Green’s theorem. The unknowns in the prob- 
lem are the strengths of prescribed singularity distribu- 
tions on the boundaries of the flow. For the body (fuse- 
lage) a surface of constant strength source panels is 
used. For the rotor blades and rotor wake a surface of 
constant strength doublet panels is used. The mean 
camber line ~ the rotor airfoil is partitioned into sur- 
face panels. The no-flow indary condition at the 
panel centroids is modified at each azimuthal step to 
account for rotor blade cyclic pitch variation. The ge- 
ometry of the rotor wake is computers at each time 
step of the solution. The code produces rotor and fuse- 
lage surface pressures, as well as the complex geom- 
etry of the evolving rotor wake. 


Wo{-27199/8/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 
Pn ree VA. Lonely yore ge = Center. 
Structura and 


ations for 

F. W. Cazier, R. V. Doggett, and R. H. Ricketts. Jun 
91, 15p py A We 45: 104110, NASA-TM-104110 
Previou nounced as A91-32133. Presented at 
AIAA/AS| EVASCEWAHS/ASC 32D _ Structures, 


Structural Dynamics, and Materials Conference, Balti- 
more, MD, seth 1991. 


metrical, structural, and operational 
acteristics of hypersonic vehicles are 

with lar reference to aerospace plane 
type coi po Agee. growence-a A discussion of the structural 


The specific 
oninnan 
discussed 


phenomena that must be ad- 
Geaned for this class of vehicles is presented. These 
phenomena are in the aeroservothermoelasticity tech- 
nical area. Some illustrative examples of recent experi- 
mental and analytical work are given. Some examples 
of current research are pointed out. 


160,821 
N91-27144/5/GAR PC A04/MF A01 

Miami Univ., Coral oo: Fk. 

Human Factors of Flight-Deck Checklists: The 


Normal ist. 

A. i, and E. L. Wiener. May 91, 70p NAS 
1.26:177549, A-90183, NASA-C -177549 
Contract NCC2-377 


Although the aircraft checklist has long been regarded 
as the foundation of pilot standardization and cockpit 
pore it has the scrutiny of the human fac- 
tors profession. The impr use, or the non-use, of 
the normal checklist by flight crews is often cited as 
the probable cause or at least a contributing factor to 
aircraft accidents. An attempt is made to analyze the 
normal checklist, its functions, format, design, length, 
usage, and the limitations of the humans who must 
interact with it. The development of the checklist from 
the certification of a new model to its delivery and use 
by the customer are discussed. The influence of the 
ernment, particularly the FAA Principle Operations 
Inspector, the manufacturer’s philosophy, the airline’s 
culture, and the end user, the pilot, influence the ulti- 
mate design and usage of this device. The effects of 
airline mergers and acquisitions on checklist usage 
and design are noted. In addition, the interaction be- 
tween production pressures and checklist usage and 
checklist management are addressed. Finally, a list of 
design guidelines for normal checklists is provided. 


160,822 
N91-27150/2/GAR PC A03/MF A01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


Germany, F.R.). Unternehmensbereich Raumfahrt. 
Monolithic C CFC-Main Landing Gear Door for Tor- 


W. Hartmann, Michalak, and W. Pitzl. c12 Dec 89, 
15p MBB/FED13/CFK/PUB/014/%, —" 
Previously in laa as A90-50136. 


The e of the pmo wscaeey program for the 
monclitie CEC Main Landing Gear Door (MLGD) is to 


produce fifteen lefthand CFC (Carbon Fiber Compos- 
ite) MLGD’s for long term in service testing on German 
air force Tornados to build up experience for the future 
European Fighter Aircraft (EFA). The CFC MLGD is de- 
signed with an internal spar-stringer structure covered 
by two skins and all these structural elements are 
made from Narmco 5245C/T800. The design and 
manufacturing work on the CFC MLGD are addressed 
and an outlook on the airworthiness testing and the 
planned in service test program is presented. 


160,823 


N91-27155/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Evaluation of the Concept of Pressure Proof Test- 
ing Fuselage Structures. 

C. E. Harris, and O. Orringer. Jul 91, 8p DOT/FAA/ 
CT-TN91/31 


The FAA and NASA have recently completed inde- 
pendent technical evaluations of the concept of pres- 
sure proof a fuselage of commercial trans- 
port airplanes. The results of these evaluations are 
summarized. The objectives of the evaluations were to 
establish the potential benefit of the pressure proof 
test, to quantify the most desirable proof test pressure, 
and to quantify the required proof test interval. The 
focus of the evaluations was on multiple-site cracks 
extending from adjacent rivet holes of a typical fuse- 
lage longitudinal lap splice joint. The FAA and NASA 
do not support pressure proof testing the fuselage of 
aging commercial transport aircraft. The argument 
against proof testing is as follows: (1) a a proof 
test does not insure an indefinite life; therefore, the 
proof test must be repeated at regular intervals; (2) for 
a proof factor of 1.33, the required proof test interval 
must be below 300 flights to account for uncertainties 
in the evaluation; (3) conducting the proof test at a 
proof factor of 1.5 would considerably exceed the fu- 
selage design limit load; therefore, it is not consistent 
with accepted safe practices; and (4) better safety can 
be assured by implementing enhanced nondestructive 
inspection requirements, and adequate reliability can 
be achieved by an inspection interval several times 
longer than the proof test interval. 


160,824 


N91-27167/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Neural Network Application to Aircraft Control 


: arg, and W. C. Merrill. 1991, 20p 
NAS 1.15: 105151, -6435, NASA-TM-105151 
Presented at the Guidance, Navigation and Control 
Conference, New Orleans, LA, 12-14 Aug. 1991; 
Sponsored by AIAA. 


The feasibility of using artificial neural networks as 
control systems for modern, complex aerospace vehi- 
cles is investigated via an example aircraft control 
design study. The problem considered is that of de- 
signing a controller for an integrated airframe/propul- 
sion longitudinal dynamics model of a modern fighter 
aircraft to provide independent control of pitch rate 
= airspeed responses to pilot command inputs. An 
xplicit model following controller usi ne H infinity con- 
trol design techniques is first desig to gain insight 
into the control problem as well as to provide a base- 
line for evaluation of the neurocontroller. Using the 
of the desired dynamics as a command genera- 
tor, a multilayer feedforward neural network is trained 
to control the vehicle moder within the physical limita- 
tions of the actuator dynamics. This is achieved by 
minimizing an objective function which is a weighted 
sum of tracking errors and control input commands 
and rates. To gain insight in the neurocontrol, linear- 
ized representations of the nonlinear neurocontroller 
are analyzed along a commanded trajectory. Linear ro- 
bustness analysis tools are then applied to the linear- 
ized neurocontroller models and to the baseline H in- 
finity based controller. Future areas of research are 
identified to enhance the practical applicability of 
neural networks to flight control design. 


160,825 


N91-27168/4/GAR 
Purdue Univ., Lafayette, IN. 


PC A02/MF A01 


160,828 
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Ai 


Integrated Manual and Automatic Control of Com- 


Final Technical Report, 1 an 1980 - 30 Apr. 1989. 
D. K. Schmidt. 1 Aug 91, 8p NAS 1.26:188664, 
NASA-CR-188664 


160,826 


N91-27297/1/GAR 
(Order as N91-27285/6/GAR, PC a 


Virginia Univ., Charlottesville. Rotor 


of 
an E. A. Thornton. yng 

In Its NASA-UVA Light Aerospace Al to 

Technology Program (La2st) p 283-325. 


and preliminary test results are presented. 


160,827 


N91-27909/1/GAR PC A03/MF A01 
Florida Atlantic Univ., Boca Raton. Dept. of Ocean E: 


Fuselage. 
ess Report No. 6, Jan-Jun 
. Cuschieri. Jun 91, 25p NAS 1 126: 187560, 
NASACRL 187560 
Contract NAG1-685 


An experimental technique is used to measure struc- 
tural intensity through an aircraft with an exci- 
tation load applied near one of the wing attachment 
locations. The is a relatively large structure, 
requiring a of measurement locations to 
analyze the of the structure. For the measure- 
ment of structural intensity, 2 point measure- 
ments are necessary at every location of interest. A 


tradeoff is therefore required between the number of 
rement the 


suitability of the approach for measuring 
tenaiyenarestahechaweregreseaed. 


160,828 


PAT-APPL-7-418 — PC NO3/MF A0O1 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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Airborne Rescue eae. 

Patent Applica 

L. A. Haslim. Filed 6 Oct 89, 17p N91-23095/3 
This nage sb. 1 pen = for U.S. . 
censing possibly, for foreign licensing. Copy o' 
application available NTIS. 


The airborne rescue system includes a boom with tele- 
scoping members for extending a line and collar to a 
rescue victim. The boom ext beyond the tip of the 
helicopter rotor so that the victim may avoid the rotor 
downwash. The rescue line is played out and reeled in 
by winch. The line is temporarily retained under the 
. When the boom is extended, the rescue line 
passes through clips. When the victim dons the collar 
and the tension in the line reaches a predetermined 
level, the clips open and release the line from the 
boom. Then the rescue line can form a straight line 
the victim and the winch, and the victim can 
be lifted to the helicopter. A translator is utilized to 
push out or pull in the telescoping members. The 
translator comprises a tape and a rope. Inside the tele- 
scoping members the tape is curled around the rope 
and the tape has a tube-like configuration. The tape 
and rope are provided from supply spools. 


160,829 
PAT-APPL-7-589 703 Not available NTIS 
Department of the Navy, Washington, DC. 

Seat for Fighter Aircraft. 


C. Tung. Filed 26 Sep 90, 14p N91-25120/7 
This Government-owned invention available for U.S. li- 
censing and, cory = foreign licensing. Copy of 
A high-performance aircraft seat is disclosed that auto- 
matically reacts to recline the pilot as the aircraft expe- 
rience higher G’s in the vertical direction, or along the 
pilot’s Z-axis. The seat, consisting of a seat pan joined 
to a seat back, is hingedly fixed, at a point forward of 
pilot/seat combination center of gravity, to the sur- 
face. An hydraulic cylinder is fixed between the sur- 
face, aft of the hinge point, and the seat back and will 
react to return the seat to its initial position, from a G- 
—, reclining position, whenever the G 
lorces 


Avionics 


PC A03/MF A01 


5 Global Fault t Detection 


160,830 
AD-A238 494/9/GAR 
Charles River Analytics, Inc 


Rept. 
S. M. - a and A. K. Caglayan. Jan 90, 50p WL-TR- 


91-300 
Contract F33615-89-C-3606 
eas eter mn i apa research is the develop- 


ad surface damage on the closed-loop ai 
craft dynamics. Since changes in the flight control law 
Gamage te donign of « qoobel FUL alguien to do 
n of agi m is 
pendent on the ite control law performance charac- 
teristics. — flight control law and global FDI 
ished simultaneously, es- 


the detection 
of the CHICA global FDI fen seem whan 
expert system so that symbolic knowledge rep- 
resentation and reasoning can be incorporated into 
the design. 


160,831 

N91-26142/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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Format and Basic bo wapeny meget A of a Perspective Dis- 
og og of Air Traffic for the 

reevy, and S. R. Ellis. Jun 91, 48p NAS 
v 15186680, A-85126, NASA-TM-86680 


The design and a of a perspective dis- 
play of air traffic for the cockpit is discussed. Param- 
eters of the ive are variable and interactive so 
that the appearance of the projected image can be 
widely varied. This approach makes allowances for ex- 
ploration of perspective parameters and their interac- 
tions. The display was initially used to study the cases 
of horizontal maneuver biases found in experiments in- 
volving a plan view air traffic display format. Experi- 
ments to determine the effect of perspective geometry 
on spatial judgements have evolved from the display 
program. Several scaling techniques and other adjust- 
ments to the perspective are used to tailor the geome- 
try for effective presentation of 3-D traffic situations. 


Wo /-26149/8/QAR PC A06/MF A02 
RAND Corp., Santa Monica, CA. 

lectronics and the Cost of Air Force Avi- 
onics in the 1990s. 
P. S. Killingsworth, and J. M. Jarvaise. Nov 90, 101p 
RAND-R-3843-AF, ISBN-0-8330-1026-3 
Contract F49620-86-C-0008 


Discussed here = the cost issues for avionics = 
tems vanavey igh speed integrated circuits (VHSIC) 
and VHSIC-like Sento. Also given is some back- 
a on integrated circuit technology and a method 
lor checking the reasonableness of cost estimates on 
avionics systems that incorporate highly integrated 
electronics. 


160,833 

N91-26432/5/GAR PC AOS/MF A01 
Advisory Group for tere wody Research and Develop- 
ment, Neuilly-sur-Seine ( 

a Signal lean = Flight Test, Volume 


& “A. Bever. cJun 91, 92p AGARD-AG-160-V-19, 
ISBN-92-835-0621-9 


Flight test instrumentation engineers are provided with 
an introduction to digital processes on aircraft. Flight 
test instrumentation systems are rapidly evolving from 
analog intensive to digital intensive systems, including 
the use of onl digital computers. Topics include: 
measurements that are digital in origin, sampling, en- 
coding, transmitting, and storing of data. Particular em- 
phasis is placed on modern avionic data bus architec- 
tures and what to be aware of when extracting data 
from them. Some example data extractions are given. 
Tradeoffs between me logic families, trends in digi- 
tal development, and design testing techniques are 
poet An introduction to digital filtering is also 
cover 


160,834 
N91-27389/6/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 


lantic , NJ. 
Evaluation of External Filters in Reduzi Type B1 
Commu- 


and B2 FM trea = Interference to VH' 
nications Avionics Receivers. 

M. Badinelli, and in Cushman. Jul 91, 23p DOT/ 
FAA/CT-: -TN91 /16 


Commercial FM broadcast stations radiate high power 
be in commercial airspace that can luce type 

third order intermodulation products, interference 
in the aviation very high phat nr bade communica- 
tions band. It has bee le, external 
filters may be a pose ¢ wicmon to this prob problem. Tests 
performed on three passive, external filters at the Fed- 
eral Aviation Administration (FAA) Technical Center 
are described. These tests compared avionics trans- 
ceiver performance both with and without the filter in- 
stalled and were performed in a controlled laboratory 
environment, using eight avionics transceivers. It was 
found that passive, external filters can reduce interfer- 
ence effects due to Type B1 intermodulation in some 
cases. However, this was only a technical investigation 
of the filters and as such did not consider other issues; 
e. ry , (1) certification requirements, (2) cost versus ben- 

and (3) environmental operating conditions. These 
issues must be fully evaluated prior to any installations. 


160,835 
N91-27393/8/GAR 
(Order as N91-27390/4/GAR, PC “—<_ 


Concordia Univ., Loyola Campus, Montreal (Quebec). 
Glectrommagnesc C: Compatibility Lab. 

Numerical sis and Modelling Techniques. 

S. J. Kubina. ae 91, 18p 

In AGARD, Electromagnetic Interference and Electro- 
magnetic Compatibility 18 p (See N91-27390 19-32). 
Sponsored in Part by nt of National Defence 
and Defence Research Establishment. 


The complex task of ensuring the electromagnetic 
compatibility of modern avionic/weapon systems can 
be made more manageable by the effective use of nu- 
merical analysis and modeling techniques. The acqui- 
sition and use of computer codes for system analysis 
and electromagnetic modeling is conerded by a clearer 
appreciation of the individual interactions between 
systems and by the definition of coupling mechanisms. 
Such use also involves and requires the generation of 
a progressively improved data base of information on 
equipment characteristics and radiating elements. The 
modern computational tools which can be exploited in 
the complex task of assuring the electromagnetic com- 
patibility of modern avionic/weapon systems are dis- 
cussed. 


160,836 


N91-27402/7/GAR 
Clemson Univ., SC. Radar S 
Pulse-Pair asa 
bulent Wea Spectral Parameters Using Air- 
borne Pulse Doppler Radar. 

Final Report. 

E. G. Baxa, and J. Lee. Jul 91, 40p ee. 


DOT/FAA/RD-91/17, NASA-CR-4382 
Contract NAG1-928 


PC A03/MF A01 
tems Lab. 
Estimator of Tur- 


The pulse pair method for spectrum parameter estima- 
tion is commonly used in pulse Doppler weather radar 
signal processing since it is economical to implement 
and can be shown to be a maximum likelihood estima- 
tor. With the use of airborne weather radar for wind- 
shear detection, the turbulent weather and strong 
ground clutter return spectrum differs from that as- 
sumed in its derivation, so the performance robustness 
of pgs” org pair technique must be understood. Here, 

ect of radar system pulse to pulse phase jitter 
poe signal spectrum skew on the pulse pair algorithm 
performance is discussed. Phase jitter effect may be 
significant when the weather return signal to clutter 
ratio is very low and se ay filtering is attempt- 
ed. The analysis can be u io develop design speci- 
fications for airborne radar system phase stability. It is 
also shown that the weather return spectrum skew can 
cause a significant bias in the pulse pair mean wind- 
speed estimates, and that the eta pw pair algorithm 
can reduce this bias. It is suggested that use of a spec- 
trum mode estimator may be more appropriate in char- 
— the windspeed within a radar range resolu- 
tion cell for detection of hazardous windspeed gradi- 
ents. 


160,837 
N91-27868/9/GAR PC A07/MF A02 
pated: International, Menlo Park, CA. 
Specification and Verification of a Fault- 
ied Frmmaatecevary Model for Digital 
M ar eee stems. 
ini 


Report. 
ere Jul 91, 129p NAS 1.26:4384, NASA-CR- 
contract NAS1-18969 


The formal specification and mechanically checked 
verification for a model of fault-masking and transient- 
recovery among the replicated computers of digital 
flight-control systems are presented. The verification 
establishes, subject to certain carefully stated as- 
sumptions, that faults among the component comput- 
ers are masked so that commands sent to the actu- 
ators are the same as those that would be sent by a 
single computer that suffers no failures. 


Test Facilities & Equipment 


160,838 


N91-26140/4/GAR PC A05/MF A01 
Gand C Systems, Inc., San Juan Capistrano, CA 





Autonomous Aircraft Initiative Study. 

Final Report. 

M. D. Hewett. vert 91, 92p NAS 1.26:186013, H-1609, 
NASA-CR-1860 

Contracts NAS2-12722, Nor ig 2 ah 
Prepared in cooperation ems Services 
CO., Edwards, Ca. - 


The results of a consulting effort to aid NASA Ames- 
Dryden in defining a new initiative in aircraft automa- 
tion are described. The initiative described is a multi- 
year, multi-center tech development and fli Z 
demonstration program. The initiative features the 
development of technologies in aircraft cuarea- 
ba already being pursued at multiple NASA centers 
ene Depataent 2 af D Defense (DoD) research and De- 
pes a (R and D) facilities. The proposed initiative 
the development of technologies in intelligent 
systems, guidance, control, software development, air- 
computing, navigation, communications, sen- 
sors, unmanned vehicles, and air traffic control. It in- 
volves the integration and implementation of these 
technologies to the extent necessary to conduct se- 
lected and incremental flight demonstrations. 


160,839 

N91-26161/0/GAR 

Illinois Univ. at ay ner aaa 
Guidelines 


PC A08/MF A02 


r Design, eee, and Evalua- 
it Drainage. 


Beaport 
B. J. Dei a ren Pe See 3 DOT/ 
FAA/RD-90/31 sh 
Contracts DACA88-85-M-0271, DACA88-85-M-0786 
ee eee are provided for the 2 
construction, and evaluation of airport pavement drain- 
age. Procedures for —e climatic effects on air- 
port drainage are described. Brief summaries of sever- 
ai climatic models which can be used to generate tem- 
perature and moisture conditions in pavements are 
presented. A review of the FAA design procedures for 
airport surface drainage is presented in order to main- 
tain comprehensive coverage of all aspects of drain- 
age in a single report. Pavement surface drainage is 

discussed in terms of pavement grooving and the use 
of porous friction courses. Pavement subsurface drain- 
age is discussed in detail. Methods for determining the 
sources and quantity of water which enter the pave- 
ment are provided. Procedures for designing subbase 
drainage — blankets and filter layers have been 
presented. Based on the sources and quantity of water 
which enters the pavement, methods for selecting and 
sizing the ae collectors and outlets are dis- 
cussed. Both the used conventional circular pipe sys- 
tems and prefabricated geocomposite subdrainage 
(PGS) systems are described. 


NO427126/2/GAR PC A06/MF A02 
California Polytechnic State Univ., San Luis ey 
Water Tunnel Flow Visualization Study of the 
Vortex Flow Structures on the F/A-18 Aircraft 
Final Report, 1 Jul 1989 - 31 Mar 1991. 

D. R. Sandlin, and E. J. Ramirez. Jul 91, 124p NAS 
1.26:186938, NASA-CR-186938 

Contract NCC2-620 


The vortex flow structures occurring on the F/A-18 air- 
craft at high angles of attack were studied. A water 
tunnel was u to gather flow visualization data on 
the forebody vortex and the wing Panay Bom exten- 
sion vortex. The longitudinal location of down of 
the leading edge vortex was found to be consistently 

it on the angle of attack. Other pone wo 
such as Reynolds number, model scale, and model fi- 
delity had little influence on the overall behavior of the 
flow structures studied. The lateral location of the fore- 
body vortex system was greatly influenced 
in the angle of sideslip. Strong interactions can occur 
between the leading edge extension vortex and the 
forebody vortex. Close attention was paid to vortex in- 
duced flows on various airframe components of the F/ 
A-18. Reynolds number and — of attack greatly af- 
fected the swirling intensity, therefore the stre: 
of the studied vortices. Water tunnel results on the 
A-18 correlated well with those obtained in similar 
studies at both full and sub scale levels. The water 
tunnel can provide, under certain conditions, good sim- 
ulations of realistic flows in full scale configurations. 


NO1.27127/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


Nasp egy eae | Studies. 
R. V. tt, R. H. Ricketts, T. E. Noll, and J. B. 


Malone. 91, 26p NAS 1.15:104058, NASA-TM- 
104058 


Some illustrative results obtained from work accom- 
plished under the aerothermoelasticity work break- 
down structure (WBS) element of the National Aero- 
iM Plane (NASP) Technology Maturation Program 
MP) are presented and discussed. The objectives of 
he aerothermoelasticity element were to develop ana- 
lytical methods applicable to aerospace plane type 
Sonaen, to conduct analytical studies to identify 
potential problems, to evaluate potential solutions to 
problems, and to provide an experimental data base to 
verify codes and analytical trends. Work accomplished 
in the three areas of experimental data base, unsteady 
pea tar and ap analysis methodology 
are described. Some of the specific topics discussed 
are: (1) transonic wind tunnel aeroelastic model tests 
of cantilever delta wing models, of an all-moveable 
delta-wing model, and of aileron buzz models; (2) un- 
steady aerodynamic theory correlation with experi- 
ment and theory improvements; and (3) integrated 
analysis me results for thermal effects on vi- 
bration, for thermal effects on flutter, and for improving 
aeroelastic performance by using active controls. 


160,842 
N91-27157/7/GAR PC A03/MF A01 
Nai Aeronautics and syaee. aes nae 
Cleveland, OH. Lewis Research Cent 
NASA Lewis integrated Secpehten: and Flight Con- 
trol Simulator. 
M. M. Bright, and D. L. Simon. 1991, 13p NAS 
1.15:105147, E-6423, NASA-TM-105147 
Presented at the Flight Simulation Technologies Con- 
ference, New —- LA, 12-14 Aug. 1991; Spon- 
sored Ored by Al 


A_new flight simulation facility was developed a 
NASA-Lewis. The purpose of this flight simulator is to 
allow ny ae propulsion control and flight control 
im development and evaluation in real time. As 
a preliminary check of the simulator facility ilities 
~~ — integration of its components, the control 
wane doite models for a short take-off and ver- 
tical teal landing inter aircraft model were shown, with 
their associated system integration and architecture, 
pilot vehicle interfaces, and display symbology. The 
initial testing and evaluation results show that this fixed 
based flight simulator can provide real time feedback 
and display of both airframe and propulsion variables 
for validation of a + it and propulsion control 
—_ Additionally, the use of this flight sim- 
ator, various pon oy ‘dain me’ logies and 
cockpit mechanizations can be tested and evaluated 
in areal time environment. 


160,843 

N91-27169/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

Overview of the A 


pone mics Division. 
Jun 91, 39p NAS 1.15:102698, NASA-TM-102698 


A major reorganization of the Aeronautics Directorate 
of the Langley Research Center occurred in early 
1989. As a result of this reorganization, the scope of 
research in the Applied Aeronautics Division is now 
quite different than that in the past. An overview of the 
current organization, mission, and facilities of this divi- 
sion is presented. A summary of current research pro- 
grams and sample highlights of recent research are 
also presented. This is intended to provide a general 
view of the scope and capabilities of the division. 


160,844 
N91-27521/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
High-Speed Laser Anemometry Based on Spec- 
trally Resoived Ra 

R. G. Seasholtz. 1991, 9p NAS 1.15:104522, E-6395, 
NASA-TM-104522 
Presented at the Fourth International Conference on 
Laser Anemometry, Cleveland, OH, 5-9 Aug. 1991; 
Sponsored by Asme, the European Association for 
Laser Anemometry, Case Western Reserve Univ., 
Cleveland State Univ. And Ohio Aerospace Institute. 


Laser anemometry in unseeded flows based on the 
measurement of the — of Rayleigh scattered 
laser light is reviewed. of molecular scattering 
avoids the well known problems (particle lag, biasing 


160,846 
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effects, seed generation, seed injection) of seeded 
flows. The fundamental limits on velocity measure- 
ment accuracy are determined using maximum likeli- 
hood methods. Measurement of the Rayleigh spec- 
trum with scanning Fabry-Perot interferometers is ana- 
lyzed and accuracy limits are established for both 
single pass and multipass configurations. Multipass 
configurations have much higher selectivity and are 
needed for measurements where there is a large 
amount of excess noise caused by stray laser light. It is 
shown that Rayleigh mremmry teh is particularly useful for 
supersonic and flows. The results of the 
analysis are compared with measurements obtained 
with a Rayleigh scattering di ic developed for 
study of the exhaust plume of a small hydrogen- 
oxygen rocket, where the velocities are in the range of 
1000 to 5000 m/sec. 


160,845 


N91-27523/0/GAR PC A05/MF A01 
National Aeronautics and Space Administration 
Hampton, VA. Langley Research Center. 

Transit and 


W. W. Hunter, S. L. Ocheltree, and C. E. Russ. Jul 
91, 94p NAS 1.15:104101, NASA-TM-104101 


Laser transit anemometer (LTA) measurements of a 7 
degree sharp cone boundary layer were conducted in 

the Air Force/AEDC Supersonic Tunnel A Mach 4 flow 
field. These measurements are compared with Pitot 
probe measurements and tricone provided by 
AEDC staff. Measurements were made both in laminar 
ea ee ae Compari- 
son of LTA measurements with theory showed agree- 
ment to better than 1 percent for the laminar boundary 
layer cases. This level of agreement was obtained 
after small position corrections, 0.01 to 0.6 mm, were 
applied to the experimental data sets. Pitot probe data 
when compared with theory also showed small posi- 
tioning errors. The Pitot data value was also limited 
due to probe interference with the flow near the model. 
The LTA turbulent boundary layer data indicated a 
power law dependence of 6.3 to 6.9. The LTA data 
was analyzed in the time (Tau) domain in which it was 
obtained and in the velocity domain. No significant dif- 
ferences were noted between Tau and velocity domain 
results except in one turbulent boundary layer case. 


160,846 


N91-27524/8/GAR PC A06/MF A02 
Florida State Univ., Tallahassee. Fluid Mechanics Re- 
search Lab. 

Development of Laser Speckle Velocimetry for the 
Study of Vortical Flows. 

A. Krothapalli. Jul 91, 117p NAS 1.26:177589, A- 
91187, NASA-CR-177589 

Contract NAG2-314 


A research program was undertaken to develop a new 
experimental technique commonly known as particle 
image displacement velocity (PIVD) to measure an in- 
stantaneous two dimensional velocity field in a select- 
ed plane of flow field. This technique was successfully 
developed and applied to the study of several aerody- 
namic problems. A detailed description of the tech- 
nique and a broad review of all the research activity 
carried out in this field are reported. A list of technical 
publications is also provided. The application of PIDV 
to unsteady flows with large scale structures is demon- 
strated in a study of the temporal evolution of the flow 
past an impulsively started circular cylinder. The in- 
stantaneous two dimensional flow in the transition 
region of a rectangular air jet was measured using 
PIDV and the details are presented. This experiment 
clearly demonstrates the PIDV capability in the meas- 
urement of turbulent flows. Preliminary experiments 
were also conducted to measure the instantaneous 
flow over a circular bump in a transonic flow. Several 
other experiments now routinely use PIDV as a non- 
intrustive measurement technique to obtain instanta- 
neous two dimensional velocity fields. 
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160,847 

MIC-91-04261/GAR PC E07/MF E01 
Horticulture Section, Ottawa (Ontario). 

og Pg review on selected commod- 


Annual publication. 
c1991, 73p 
Text in English and French (Bilingual). 


Document provides statistics on oe 
and farm value; storage; weekly who! e-to-retail 
prices; unloads; exports and imports by province, by 
week, for cabbage, carrots, onions, rutabagas, green- 
house cucumbers, greenhouse tomatoes, broccoli, 
cauliflower, celery, lettuce and peppers. 


160,848 

MIC-91-04268/GAR PC E07/MF E01 
ss Credit Corp. of Saskatchewan, Swift Cur- 
re 


Agricultural Credit Corporation of Saskatchewan: 
Annual report 1989-90. 
1990, 23p 


The Corporation is dedicated to strengthening agricul- 
ture The annual leadership and innovation in financing. 
report presents details on the cash, loan 

mortgage rams administered, the organiza- 

on of the Corporation, and financial statements. 


160,849 
MIC-91-04347/GAR PC E07/MF E01 
Saskatchewan Beef Stabilization Board, Regina 


ae. 
an Beef Stabilization Board: Annual 
1989-90. 


report 
c1990, 21p 


The Board administers market insurance programs for 
cattle and provides contract holders with a cattle sell- 
ing system. This annual report contains data on oper- 
ations and marketing including an industry review. A 
financial statement is included, as well as a 5-year 
summary. 


160,850 

MIC-91-04361/GAR PC E17/MF E01 
Newfoundland. Task Force on Agrifoods, St. John’s 
(Canada). 

Towards the next century: Agriculture in New- 
foundiand Labrador: The report. 

c1991, 351p 


The Task Force was established in October 1989 to 
examine the structure of the agrifoods sector; trends in 
agricul and marketing; the structure, 
characteristics and importance of the agrifoods proc- 
essing industries to the province; the social context of 
the sector; opportunities and constraints in the agri- 
foods sector; and the roles of government, public 
policy and regulation in relation to federal and provin- 
cial policy programming. This report describes the 
agri sector, outlining some of its problems and 
setting out the basic principles upon which agricultural 
policy should be based; the issues of the live- 
stock industry, particularly for hogs, poultry and dairy; 
and the principal themes of resource and financial 
management, nutrition, marketing, diversification, edu- 
cation, research and leadership. 


160,851 
MIC-91-04372/GAR PC E07/MF E01 
Saskatchewan Agriculture and Food, Regina 


, —— acuta Stabilization 
Fund: Annual report 1988-89 
c1989, 17p 


The Fund provides market insurance 
three Peas areas: Cow calf to finish, 
and for producers who finish hogs for sla 
(SHARP). The annual report reviews activities in 
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rams to 
finish, 
hter 


accounts as well as the plan operations with data on 
volumes and prices for livestock covered on a quarter- 
ly basis for the year. It also contains financial state- 
ments. 


160,852 

MIC-91-04392/GAR PC E07/MF E01 
Saskatchewan Milk Control Board, oe (Canada). 
Saskatchewan Milk Control Board: Annual report 


1990. 
G1 991, 32p 


Annual report of the Board, presenting information on 
producer pools, milk production and utilization, trans- 
portation, national dairy policy, legislation and financ- 
ing. A financial statement is included. Detailed statisti- 
cal data is given for whole milk requirements, produc- 
tion and sales by control area, market share quota utili- 
zation, and the average monthly pool price. 


160,853 

MIC-91-04440/GAR PC E12/MF E01 
Agriculture Canada. Policy Branch, Ottawa (Ontario). 
Handbook of selected agricultural statistics, 1990. 


Annual publication. 
c1991, 120p 
Text in English and French (Bilingual). 


Data on the Canadian agri-food system, divided into 
the cat ies of economic importance, census and 
related data, farm capital, farm inputs, agricultural 
training, prices and price indexes, farm production, in- 
comes of farmers, food consumption and prices, gov- 
ernment expenditures, and trade in agricultural prod- 
en is mainly from Statistics Canada, beginning 
at ‘ 


160,854 
MIC-91-04735/GAR PC E07/MF E01 
Ontario. Agricultural Finance Review Committee, To- 


ronto. 
Agricultural finance review: Report. 
c1991, 60p ISBN-0-7729-8323-2 


The gy Finance Review Committee was ap- 
= by the Minister of Agriculture and Food to 
= r pubic input on the financial challenges con- 

‘onting Ontario farm families. The Committee held 
public meetings in 11 locations in November and De- 
cember 1990 and also accepted written briefs. This 
report represents the committee’s findings and recom- 
mendations. As background information, it describes 
the current economic, fiscal and program climate for 
agriculture and provides an overview of the public 
input. 


160,855 

PB91-219824/GAR PC A02/MF A01 
Agricultural Research Service, Beltsville, MD. 
International Trade Information System (ITIS). 
User’s Guide. 

Y. C. Lu, N. Nielson, and P. Colling. 1991, 8p USDA/ 
ARS/SW/DK-91/011A 

For system on diskette, see PB91-509695 (3 1/2 inch, 
1.44M), and PB91-509703 (5 1/4 inch, 1.2M). 


The International Trade Information System (ITIS) is 
an information system which integrates relevant infor- 
mation and pen wy it into an easily understandable 
and usable @ system provides information rel- 
evant to international trade for five Pacific Rim nations 
-- Japan, Taiwan, South Korea, Hong Kong, and Singa- 
pore. The information includes an overview of each 
country as well as information on agricultural policy, 
production and consumption, imports from the world 
and the U.S., tariff and other trade barriers, export op- 
portunities, and consumption patterns. ITIS is de- 
signed to provide basic information to help exporters 
nog | trends in consumption and export opportuni- 
ties. ITIS, however, is not an on-line system designed 
to provide up-to-the-minute market information. For 
example, the system will not tell a person the price of 
tea in China one hour ago. However, it will give export- 
ers background information and therefore allow them 
to better utilize current market information sources. 
ITIS can be used as a training tool for exporters and 
would-be exporters. 


160,856 

PB91-226944/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 


Farmland Ownership and Renting in the United 
States, 1987. 

Staff rept. 

O. Kula, and D. Rogers. Jun 91, 17p AGES-91-30 


The report summarizes information from the 1987 
Census of Agriculture on owning and renting farmland. 
Full owners are the dominant tenure type in terms of 
farm numbers, but part owners control 54 percent of 
the land in farms and produce 47 percent of the market 
value of farm products sold. Most of the increasing 
number of very large farms are operated by part 
owners. Eighty-seven percent of all farms are operated 
as individual or family sole proprietorships. The report 
also furnishes information on farms operated 
women and blacks, types of farm operators who 

off the farm, and concentration of farm corporations. 


160,857 

PB91-226951/GAR PC A02/MF A01 
Economic Research Service, Washington, DC. Com- 
modity Economics Div. 

Costs of Producing Oranges in California and Flor- 
ida, 1988/89. 

Agriculture economic rept. 

B. M. Buxton. Jun 91, 10p USDA/AER-650 


Cost-of-production data were collected in March 1990 
for oranges in the two leading U.S. orange-producing 
States (Florida and California) as of the U.S. De- 
poe ine of Agriculture’s (USDA) Farm Costs and Re- 
turns Survey. For the 1988/89 season, cash receipts 
per acre minus both variable and fixed cash expenses 
and capital replacement were positive for oranges in 
both States. Total economic costs per box of oranges 
were estimated to be $7.29 in California (75 pound 
box) and $7.48 in Florida (9* pound box). Returns 
above full economic costs were also positive in both 
States. Return to management was $311 per acre in 
Florida and $174 per acre in California. 


160,858 

PB91-226969/GAR PC — MF A01 
Foreign Agricultural Service, Washington, DC. Trade 
and Economic Information Div. 

Agricultural Trade Highlights, July 1991. 

Foreign agriculture circular. 

Jul 91, 20p ATH-7-91 

See also PB90-258203. 


May trade statistics released on July 18 by the Com- 
merce Department placed U.S. agricultural exports at 
$3.1 billion. This figure was down 2 percent from April 
and down 5 percent ($176 million) from year. ier 
levels. The cumulative export total for fiscal 1991 (Oc- 
tober-May) reached $26.3 billion, down 8 percent from 
the same period last year. Export volume for May 
equaled 9.7 million tons, down 10 percent from April 
and down 16 percent from last May. 


160,859 

PB91-227017/GAR PC — A01 

Foreign Agricultural Service, Washington, DC. Dairy, 

Livestock and Poultry Div. 

Dairy, Livestock, and Poultry: U.S. Trade and Pros- 
July 1991. Featuring: January-April 1991 

rade Data. 

Foreign agriculture circular. 

Jul 91, 64p FDLP-6-91 

See also PB90-257502. 


The report explores key developments in dairy, live- 
stock, and poultry during Jan-April 1991 and includes: 
Extraordinary challenge panel rejects U.S. request for 
review of FTA panel action in case of CVD against Ca- 
nadian pork; New prospects for U.S. livestock industry 
in China; 500 percent increase in EC levy on whey pro- 
tein concentrate; United Arab emirates coi ing 
salmonella standards for poultry meat; Pork for 
lumber--Taiwan explores barter opportunities with 
USSR; and Australian industry commission on dairy 
calls for an end to export. 


160,860 

PB91-227041/GAR PC A04/MF A01 
Economic Research Service, Washington, DC. 

Food Cost Review, 1990. 

Agricultural economic rept. 

D. Dunham. Jun 91, 569 USDA/AER-651 

See also report for 1989, PB90-258211. 


Food prices, as measured by the Consumer Price 
Index (cP. increased 5.8 percent in 1990, the same 
percentage increase as the year before. Higher farm 





and charges for Processing and distribution 
Boas contributed to the price increase. The 
farmers received for commodities, as measured by the 
farm value of USDA’s market basket of foods, also 


cent, u Pp on from i 
spread of USDA’s market basket of foods rose 7.7 per- 
cent, reflecting higher prices of — such as labor 
and energy, that the food industry used. 


160,861 
PB91-227116/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Tobac- 


co, Cotton, and 
World Tobacco Situation, July 1991. 
Foreign agriculture circular. 
Jul 91, FT-7-91 
See also PB90-258187. 


The month’s circular features a special report which 
presents world unmanufactured tobacco production 
supply, and distribution statistics for the period 1987 
through 1991. In addition, the report outlines trends 
shaping world leaf production, consumption, and trade 
by focusing on the major players within each of these 
areas. 


160,862 
PB91-227124/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. 

ture: A New Delineation by 


yo economic rept. 
a and F. K. Hines. Jun 91, 25p USDA/ 


Colar i illustrations reproduced in black and white. 


Cluster analysis groups 2,972 ptr of agra — 
ties into 12 clusters that reveal —— of a 
production across America. The authors of 
describe the 12 1a coatene that are relatively homogene- 
ous with respect to three dimensions: farm enterprise, 
farm resources, and farm-nonfarm linkages. Minimiz- 
ing diversity within a cluster allows analysis of a specif- 
ic economic force or public policy change on clusters 
with characteristics or comparison of differen- 
pF ects — across various clusters. Such i, 
ineation offers a starting point for 
al differences in the effects of alterna‘ ve puble pol. poli- 
cies on the farm sector. 


160,863 

PB91-227132/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. Agri- 
culture and Rural Economy Div. 

Hired and Contract Labor in U.S. Agriculture, 1987: 
A Regional a of Structure. 

Agriculture economic rept. 

V. J. Oliveira. May 91, 27p USDA/AER-648 


Farmers spent almost $13 billion on hired and contract 
labor in 1987, accounting for about 12 percent of total 
U.S. farm production pry Contract labor ac- 
— for 15 percent of all labor expenses, up from 
‘cent in 1974. ee U.S. farms 

farm labor expenses, but they 84 per- 
canker te tal coon of cules al tale . Labor 
ses for hired and contract 


geograph . 
had the greatest number of high-labor-expense coun- 
ties and accounted for 24 percent of total U.S. farm 
labor expenses. 


60,864 
PBO1-227181/GAR 


PC A09/MF A02 
» Agri- 


Agriculture information bulleti 
pt a and L. hep in 91, 182p USDA/ 


The Food, Agriculture, Conservation, and Trade Act of 
1990 (P.L. 101-624) yy eo a comprehensive 
framework within which the Secretary of —— 
will administer agricultural and food programs from 


1991 to 1608, She. conan dugaas provisions of the 
1990 Act as ame the Omnibus | Bi Recon- 
ciliation Act of 1990 (P.L. 101-508). Provisions for all 


stamps, fruits, vegetables, 

food aitee grain — 4 credit, 

ment, forestry, crop insurance and disaster assistance, 
and global climate change provisions. 


Pbdt-227561/GAR PC A03/MF A01 
E esearch Service, Washington, DC. Agricul- 


conomic R 
ture and Trade Analysis Div. 
Agricultural Production Functions Estimated from 
Aggregate Intercountry Observations: A Selected 
Stat rept. 

M. A. Trueblood. Jun 91, 29p AGES-91-32 


ee cone aneie ere 10 studies that test the 
outed production ston s arty 

agricul varia is 

different levels of human capital. The 
‘oduction function exhibits constant returns to 


equate measurements are a serious problem maugpe 
= pe lB ng improved measurements are offer: 
e 


160,866 
PBS1-227686/GAR PC A03/MF A01 
sources and Tecnology Dv Service, Washington, DC. Re- 


So ilies Research, 
Volume 43, Number 4, Winter 1 


991. 
G. Wunderlich, and J. My Bae #1991, 45p 
Also available from Supt. of Docs. 


Contents: Articles--Looki Back While Going For- 
ward: An Essential for Policy Economists; The Influ- 
ence of the Commodity Composition of Trade on Eco- 
nomic Growth; Estimating Producer Welfare Effects of 
the Conservation Reserve ram; Welfare Gains 
From Wood Preservatives Research; What Does Per- 
forming Linear Regression on Sample Survey Data 
Mean; Book Reviews--The Long-Term Adequa : 
World Timber Supply. The International Politics of 
cultural Trade: nadian-American Relations in ‘e 
Global Agricultural Context; Farming Without Subsi- 
dies: New Zealand’s Recent Experience; and Agrarian 
Capitalism in Theory and Practice. 


160,867 
PB91-229716/GAR PC A08/MF A02 
Economic Research Service, Washington, DC. Com- 
modity Economics Div. 

pa Consumption, Prices, and Expenditures, 


Staiboa bulletin. 
J. J. Putnam, and J. E. Allhouse. May 91, 157p 
USDA/SB-825 


The report presents historical data on food consump- 
tion, prices, and expenditures, and U.S. income and 
population. A retail price-weighted quantity index put 
the 1989 per capita food supply up 8 percent from 
1968, as consumption of foods 
consumption of foods from animal products. Retail 
food prices rose 5.8 percent in 1990. The increase 
equaled the 1989 price increase, which was the largest 
since 1981 when there was a sharp slowing of the rate 
of inflation. Americans it $546 billion for food in 
1990 and another $80 billion for alcoholic beverages. 
Away-from-home and captured 46 per- 
cent of the U.S. food dollar in 1990, depen. ete 


in 1970 and 24 ae ecienl in 1950. 
depose pred Sore sport re doctnd 
from 14.0 percent in 1968 to 11 '8 percent in 1990. 


160,868 
PBS 1-231050/GAR PC A03/MF A01 
Economic Research Service, te DC. 
Food Marketing Revelion, 9 
—— information bulleti 
A. C. Manchester. Aug 91, 12p USDA/AIB-627 


cone! in food marketing have been pervasive since 
World War II. The makeup of the population, lifestyles, 


160,872 
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incomes, and attitudes on food safety, health, and con- 
venience have These 


moan Out fauna Gnd matte of food products 
have had to alter the way they market food. The manu- 
facturers, wholesalers, retailers, and foodservice firms 
that make up the food marketing system have made 
eee 


PC A08/MF A02 
i DC. 


ate ag = petey 
Wa ot 188p A ested 
esearch Service was established on 


Ae 1961, by drecive ofthe Soeelary 0 
ture Orville Fi Freeman. Secretary Fi reeman 


‘ substantive cont our program 
today isi diferent rom tat ofthe 1860's ‘Sut tho 
overall mission has remained the same: to serve the 

by economic and other social 

science information that i the performance of 
agriculture, resource markets, and the rural economy. 


PC A04/MF A01 
Economic Research Same. Washington, DC. Re- 


sources and T 
Conservation and Issues in Agricul- 
a ee 


Staff rept. 
D. Ervin, K. M. Carey, O. Doering, and S. 
Frerichs. Jul 9 70 AGES-91-34 


Commodity program changes, such as planting flexibil- 
ity, are estimated to achieve some net 
ductions in agri i 


e 


PC A04/MF A01 
Economic Research Service, Washington, DC. Com- 


modity Economics Di 
U.S. Imports of Fruits and V: 
Year 1988. 


J. Pearrow. Jul a, 54p AGES-91-35 
See also report for 1987, PB90-171299. 


U.S. imports of most fruits and vegetables are subj 
to regulations ee See 

Inspection Service. The seatieel nga gum 
marizes imports of over 200 commodities by country of 
origin and port of entry from October 1, 1987, through 
September 30, 1988. 


160,872 
PB91-232298/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. Com- 
modity Economics Div. 

Modeling Retail-Farm oy 


Approaches to 

Spreads and — ee Demand a 

Food Commodities. A Selected, Bibli- 
foh and R. C. Haidacher. Jul 91, 39p 

AGES-91 


-eight theoretical and empirical studies oe 
Seen on veins cepattn pes te eenteme oe 

nomic linkage between retail demand and farm level 
demand for food commodities and related inputs are 
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reviewed. The focus of each study, and its more salient 
features and conclusions related to the retail-to-farm 
demand linkage, are summarized. 


160,873 


PB91-234260/GAR PC A04/MF A01 
Economic Research Service, Washington, DC. Com- 


ics Div. 

U.S. for Food: A Complete System of 
Effects on Prices. 

Technical bulletin. 

K. S. Hi . Jul 91, 62p USDA/TB-1795 

See also P 148772. 


The study contributes to the methodology of specifying 
and estimating a large-scale inverse demand system 
in addition to providing empirical estimates for a U.S. 
food demand system consisting of 39 food categories 
and 1 nonfood sector. The estimated demand system 
illustrates the interdependent nature of food — vari- 
ations in response to quantity changes and provides 
practical information for use in food price forecasting 
and various related agriculture program analyses. 


160,874 

PB91-509695/GAR 

ome Research Service, Beltsville, MD. | 

fanwen, South i van ie Singai O18 
orea, ong, pore 

_ 1 h, 144M) (for Microcomputers). 


tool's 3 “diskettes USDA/ARS/SW/DK-91/011 
System: IBM 386 P-70; DOS 3.3 + operating system. 
Other formats available as PB91-509703. 

The software is on three 1.44M, 3 1/2 inch diskettes, 
high density. Documentation included; may be 
separately as PB91-219824. 


The International Trade 0 aptare ae (ITIS) pro- 
vides agricultural exporters and would-be exporters 
basics five Asian nations-Japan, Taiwan, South 
Korea, Hong Kong, and Singapore. The information in- 
cludes an overview of each country as well as informa- 
tion on — policy, —.: consumption, 
— from the world and the , tariff and other 
trade barriers, export —jananine, re consumption 
patterns. ITIS is an information system which inte- 
grates relevant information and packages it into an 
easily understandable and usable form. It is designed 
to provide basic information to help exporters identify 
trends in consumption and export opportunities. ITIS, 
however, is not an on-line system designed to provide 
up-to-the-minute market information. For example, the 
system will not tell you the price of tea in China one 
hour ago. It will give exporters background information 
and therefore allow them to better utilize current 
market information sources. ITIS can be used as a 
training tool for exporters and would-be exporters. 


CP D99 


160,875 

PB91-509703/GAR 

a “go Service, Beltsville, MD. 
International Ti Information System: Japan, 
Taiwan, South Korea, Hong Kong, Singapore (5 1/4 

inch, — (for Microcomputers). 

1991, 4 diskettes USDA/ARS/SW/DK-91/012 

System: IBM 386 P-70; DOS 3.3 + —— system. 

Other formats available as PB91-509695 

The software is on four 1.2M, 5 1/4 inch diskettes, high 

density. Documentation included; may be ordered sep- 

arately as PB91-219824. 


The International Trade Information System (ITIS) pro- 
vides agricultural exporters and would-be exporters 
basics about five Asian nations-Japan, Taiwan, South 
Korea, Hong Kong, and Si ‘e. The information in- 
cludes an overview of each country as well as informa- 
tion on — policy, production, consumption, 
imports from the world and the U.S., tariff and other 
trade barriers, export opportunities, and consumption 
patterns. ITIS is an information system which inte- 
grates relevant information and packages it into an 
understandable and usable form. It is designed 


CP D99 


easily 
to provide basic information to help exporters 


identify 
trends in consumption and export opportunities. ITIS, 
however, is not an on-line system designed to pri ovide 
up-to-the-minute market information. For ‘example, the 
system will not tell you the price of tea in China one 
hour ago. It will give exporters background information 
and therefore allow them to better utilize current 
market information sources. ITIS can be used as a 
training tool for exporters and would-be exporters. 
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Agricultural Equipment, Facilities, & 
Operations 


160,876 

MIC-91-04325/GAR PC E07/MF E01 
Prairie Agricultural Machinery Inst., Humboldt (Sas- 
katchewan). 

Prairie were ee Institute (Canada): 
Annual report 198: 

c1990, 18p 


a report of the Institute, set up to improve the 
pre in and aid in the selection and use of agricultural 
chinery in the Prairie Provinces. Information is pen 
on the terms of evaluation, develo o pore applied re- 
search, business development and information serv- 
ices. Financial statements are included with a list of 
staff members. 


160,877 
MIC-91-04518/GAR 
Manitoba Agriculture, Winnii 
Manitobe agriculture yea 
Annual publication. 

c1990, 134p 


Annual compilation of data on agriculture in Manitoba, 
including a review of farm production, cash income, 
and farm net income for the year; and current events 
and past trends in crops, livestock, fur, forest products, 
honey and alfalfa leafcutter bees, resources of land, 
farms and people, and weather. Sources and methods 
are given, and data is given from 1955 to the present in 
cooperation with Statistics Canada 


PC E12/MF E01 
1989. 


160,878 

MIC-91-04653/GAR PC E07/MF E01 

— Canada, Ottawa (Ontario). Research 
ranch. 

Handling agricultural materials: Storage and condi- 

tioning of grain and f 8 

eae i p SSC-A15-1855/1990E, ISBN-0-660- 


Guide to designers of materials-handling systems for 
farm and associated industries. Tnis guide covers the 
effects of moisture, temperature and time on grain 
storage; system selection criteria; storage and condi- 
tioning of hay; and detailed descriptions of a number of 
systems to control moisture and temperature. 


160,879 
MIC-91-04655/GAR PC E07/MF E01 
Agriculture Canada, Ottawa (Ontario). Research 


Branch. 
Handling agricultural materials: E a. 
c1990, 6ip A15-1854/1990E, IS! 


13613-9 


This report presents a compendium of useful formulas, 
conversion factors, charts, equations, properties of 
shapes and volumes, and psychrometric charts relat- 
ing to various sections of the series of manuals on 
handling agricultural materials. 


160,880 
N91-27610/5/GAR PC A03/MF A01 
Oregon State Univ., Corvallis. Dept. of Bioresource En- 


ineering. 
Using Landsat to Provide Potato Production Esti- 
mates to Columbia Basin Farmers and Processors. 
Project Summary. 

1990, 44p NAS 1 oe 188686, NASA-CR-188686 
Contract NCC2-56 


A summary of one activities relative to the estima- 
tion of potato yields in the Columbia Basin is given. 
Oregon State University is using a two-pronged ap- 
proach to yield estimation, one using simulation 
models and the other using nto | empirical models. 
The simulation modeling approach has used satellite 
observations to determine he dates in the develop- 
go of - —_——e —* wees as potatoes. 
in particular, incl ing dates, emergence 
dates, and harvest dates. a, these critical dates are fed 
into simulation models of ag growth and develop- 
ment to derive yield forecasts. Two empirical modeling 
approaches are illustrated. One relates tuber yield to 
estimates of cumulative intercepted solar radiation; the 
other relates tuber yield to the integral under the ‘ev 
curve. 


160,881 
PB$1-231035/GAR PC A03/MF A01 


Agricultural Research Service, Washington, DC. 
Growers’ Guide to Plant Parasitic Nematodes 
Found in Maine. 

R. N. Huettel, R. W. Reise, and A. Henn. Jun 91, 23p 
USDA/ARS-88 

Prepared in cooperation with Maine Dept. of Agricul- 
ture, Presque Isle. Div. of Plant Industry. 


Nematodes are simple worms consisting of an elon- 
gate stomach and reproduction system inside a resist- 
ant outer cuticle (outer skin). Agricultural cultivation 
——— an increase in a few kinds of parasitic 
nematodes that feed on the crops being grown. Occa- 
sionally, new kinds of plant parasitic nematodes may 
be introduced into a field by contaminated plant 

soil on farm equipment, and irrigation water. Nema- 
todes which parasitize plants may cause yield losses 
by themselves; or they may join with other soilborne 
organisms, such as viruses, fungi, and bacteria, to pro- 
mote disease development in plants. Most often, nem- 
atode feeding reduces the flow of water and nutrients 
into the plant, increasing the plant’s susceptibility to 
other stress factors such as heat, water, and nutritional 
deficiencies. The publication describes the most 
common nematodes that are associated with agricul- 
tural crops in Maine. 


Agronomy, Horticulture, & Plant 
Pathology 


160,882 

MIC-91-04439/GAR PC E07/MF E01 
Department of Agriculture, Ottawa (Ontario). 

Annual ryegrasses in Atlantic Canada. 

T. Kunelius. c1991, 46p SSC-A53-1859/1991E, 
ISBN-0-662-18383-5 

Text in English and French (Bilingual). French edition 
on the same fiche 


This publication contains the latest information on vari- 
ous aspects of production and use of annual rye- 
grasses, including their roles; a description of the plant 
and its cultivars; the method of establishment; weed 
control; fertilization; use for pasture, haylage and hay; 
cover cr re and soil improvement; underseeding; and 
seed production. 


160,883 

MIC-91-04595/GAR PC E07/MF E01 
Atlantic Provinces Advisory Committees on Cereal, 
Protein, Corn and Forage Crops (Canada). 

Field crop guide to variety and pesticide selection 
for the Atlantic provinces, 1991. 

Annual publication. 

c1991, 12p 


This report provides tabular information on recom- 
mended —~ crop varieties, cereal varieties, and 
corn hybrids for 1991 in the Atlantic Provinces. Infor- 
mation is also given on herbicide selection for specific 
weeds in cereals not underseeded, cereal and soy- 
bean treatments, cereal foliar fungicides and antilodg- 
ing compounds, and corn and soybean weed control 
ratings. 


160,884 
N91-28065/1/GAR 
(Order as N91-28063/6/GAR, PC — 


) 
a a Univ., AL. Carver Agricultural Experiment 


Effect of Biweekly Shoot Tip Harvests on the 
Growth and Yield of Georgia Jet Sweet Potato 
Grown Hydroponically. 

C. R. Ogbuehi, P. A. Loretan, C. K. Bonsi, W. A. Hill, 
and C. E. Morris. 1989, 6p 

Contract NAG10-24 

In Alabama a & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 9-14 
(See N91-2 19-99). Sponsored in Part by Depart- 
ment of Agriculture. 


Sweet potato shoot tips have been shown to be a nu- 
tritious green vegetable. A study was conducted to de- 
termine the effect of biweekly shoot tip harvests on the 
fre and yield of Georgia Jet sweet potato grown in 

reenhouse using the nutrient film ee 

. The nutrient solution consisted of a modi 

Cot Hoagland solution. Biweekly shoot tip harvests, 
beginning 42 days after planting, provided substantial 





amounts of vegetable greens and did not affect the 
fresh and dry foliage weights or the storage root 
number and fresh and dry storage root weights at final 
harvest. The rates of anion and cation uptake were not 
affected by tip harvests. 


160,885 
N91-28066/9/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 
A04 


ieee Univ., AL. Carver Agricultural Experiment 
Effect of Channel Size on Sweet Potato Storage 
os Enlargement in the Tuskegee University Hy- 


a Nutrient Film 

lorris, E. Martinez, C. K. Bonsi, D. G. Mortley, 
cid We A. fill 1989, 5p 
Contract NAG10-24 
In a a & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 15- 
19 (See N91-28063 19-99). Sponsored in Part by De- 
partment of Agriculture. 


The potential of the sweet pemte as a food source for 
future long term manned space missions is being eval- 
uated for NASA’s Controlled Ecological Life Support 
— (CELSS) program. Sweet potatoes have 
ully grown in a specially oe 

aes Univ nutrient film techni 

system. This hydroponic system yiel pee roots 
as high as 1790 g/plant fresh weight. In order to deter- 
mine the effect of channel size on the yield of sweet 
potatoes, the width and depth of the growing channels 
were varied in two separate experiments. Widths were 
studied using the rectangular TU NFT channels with 
widths of 15 cm (6 in), 30 cm (12 in) and 45 cm (18 in). 
Channel depths of 5 cm (2 in), 10 cm (4 in), and 15 cm 
(6 in) were studied using a standard NASA fan shaped 
Biomass Production Chamber (BPC) channel. A com- 
parison of preliminary results indicated that, except for 
storage root number, the growth and yield of sweet po- 
tatoes were not affected by channel width. Storage 
root yield was affected by channel depth although stor- 
age root number and pen oy rowth were not. Both ex- 
periments are being repeat 


160,886 
N91-28069/3/GAR 
(Order as N91-28063/6/GAR, PC —_ 


04) 
Alcorn State Univ., Lorman, MS. Dept. of Biological 


Sciences. 

In Vitro R of Basella Alba L. 

N. A. Edney, M. A. Rizvi, and N. F. Rizvi. 1989, 7p 

In ply meme A & M Univ., NASA-Hbcu Space Science 
ngineerin Research Forum Proceedings p 33- 

39 39 (See NST 20069 1 19-99). 


Basella alba L. is a tropical vine used as a vegetable in 
some Asian and African countries. It has potential as a 
nontraditional crop for small family farms. A short day 
plant, it blooms during the fall, provided the tempera- 
tures are mild. In the southeastern U. S., the short days 
of fall are associated with subfreezing temperatures, 
and plants are killed before blooming. Attempts were 
made to regenerate the plant using tissue culture tech- 
niques. Several Is were conducted with different 
media, hormones, and explants. It was found that 
nodal segments on Gamborg medium regenerated 
shoots. Interaction studies of auxins and cytokinins in- 
dicated that its endogeneous auxin content might be 
high because callus proliferated in almost all treat- 
ments and roots initiated even when the medium was 
not supplemented with an auxin. 


Animal Husbandry & Veterinary 
Medicine 


160,887 

AD-A237 907/1 Not available NTIS 

Walter Reed Army Inst. of Research, Washington, DC. 

Natural and Acquired Resistance to Trypanosoma 

vivax in Cattle. 

B. T. Wellde, M. J. Reardon, F. Onyango, D. A. 

Chumo, and R. M. Muriithi. 1989, 9p 

Availabilty Pub. in Annals of Tropical Medicine and 
arasitology, v83 n1 p185-194 1989. Available only to 

Bric users. No copies furnished by NTIS. 


No abstract available. 


160,888 
AD-A238 404/8 Not available NTIS 
= _— Research Unit-Kenya, APO New York 


Isolation of Rift Valley Fever Virus from Mosqui- 
toes —— Culicidae) Collected during an Out- 
break in Domestic Animais in K 

T. M. Logan, K. J. Linthicum, F. a 
Bi , and C. R. Roberts. Mar 3p 
Avail ability: Pub. in Jnl. of Medical P Enteenotogy, v28 n2 
p293-295 Mar 91. — only to DTIC users. No 
copies furnished by NTIS 


Rift Valley Fever (AVF) virus was first isolated rod 
Daubney et al. (1931) during 9n outbreak in 

farm north of Lake Naivasha in the Rift Vall 
Kenya. Epizootics of RVF in Kenya have occurred i = 
frequently since then and have been correlated with 
widespread and extended periods of heavy rainfall that 
inundate floodwater mosquito habitats (Davies et al. 
1985). Field studies have indicated that transoverial 
transmission of RVF virus by Aedes mosquitoes, 

as Aedes Mcintoshi Huang (as lineatopennis Ludiow), 
is the interepizootic method of maintenance (Linthi- 
cum et al. 1985). 


avies, Y. S. 


P891-221002/GAR PC A0S/MF A01 
National Institutes of Health, Bethesda, M 
Institutional Admin istrator’s Manual ~3 Laborato- 


ry Animal Care and Use. 

1988, 89p NIH/PUB-88-2959 

Spon: nsored by Henry M. Jackson Foundation, Rock- 
ville, MD., and Uniformed Univ. of the Health 
Sciences, Bethesda, MD. 


The Institutional Administrator's Manual for Laboratory 
Animal Care and Use = to answer the following 
general questions: (1) What constitutes a quality 
animal care and use program; (2) What is necessary to 
meet ethical, legal, and granting agency requirements 
for laboratory animal care and use; (3) How shall an 
institution evaluate the quality of its animal care and 
use program. In addition to answering these general 
questions, the Manual addresses a number of fre- 
quently asked questions contained in Appendix A. 


Fisheries & Aquaculture 


160,890 
Campy an PC E07/MF E01 


Murphy, Victoria — ve. 
uacultur legion in rie mbia: A com- 


analysis. 
meet bso development report no. 91-01. 
c1991, 69p 


While aquaculture has been practised in the worid for 
several centuries and oysters cultivated in British Co- 
lumbia since the 1920s, it is only recently that the scale 
of development, particularly regardi opens farming, 
has focused the awareness of the busi- 
ness community on aquaculture. This ‘doomment dis- 
cusses jurisdiction over aquaculture, the existing legis- 
lation in B.C., and legislation in foreign jurisdictions. It 
includes a comparative survey of aquaculture legisla- 
n. 


160,891 
MIC-91-04618/GAR PC E17/MF = 
He Museum of Alberta. Natural History 
‘dmont 
a of the Family Catostomidae (Cyprini- 
rmes). 


oS no. 
J. C. Bruner. c1991, 9326p ISBN-0-7732-0539-X 


This bibliography lists about 2000 references for un- 
[vr aroma and published reports, articles, ee ae of 
Science Doctoral dissertations, 
nedie cileen to the Family Catostomidae “(Order ~ 
priniformes). Both living and fossil forms are included. 
A list of all sources of ‘information t is also given. Indices 
are provided for Master of Science theses, oral 
dissertations, common names, and scientific names. 
The listings of the scientific names include subspecies 
names and use the names that the author(s) used in 
the publication. 


160,892 


MIC-91-04664/GAR PC E07/MF E01 
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pane nay. =n a St. John’s (New- 
ao ee 1 
Se eT ee en aE 


R. B. Millar, me onaét G. Cadi SSC- 
i c1990, 
FS97-6/1783E baste: a 


Program TRAWL.FOR is rhea ye arg for the 

of data gathered from trouser trawl, twin trawl, or alter- 

nate haul surveys, in which a small mesh codend (as- 

Se oe in conjunction 
mesh codend. analysis produces an 

estimat curve for the emaenes ean 

respect to the 


selectivity 
and an estimate of ne Bee ene 
control codend. This port gives a su 
mary of the program and instructions lor running it. 


160,893 


MIC-91-04665/GAR PC E07/MF E01 
a eens Cenenn Sk Setete Siew, 
. Science Branch. 


Vorentie computer for mixed stock fish- 
ery composition : f 

Gain technical report of fisheries and aquatic 

sciences no. 1753. 

R. B. Millar. c1990, 35p SSC-FS97-6/1753E 

This technical r describes a FORTRAN program 


(HISEA.FOR) tobe used in —— study of mixed stock 
versatile research tool ee capable of 
whose 


wo athens tangent bd 
performing 


, describes the 
tion, and concludes with instructions for running 


160,894 

MIC-91-04707/GAR PC E12/MF E01 
Dept. of Fisheries and Oceans. Economic Analysis 
and Statistics Division, Ottawa (Ontario). 

vol. 19 — 
Annual publication 

c1990, 175p S50 FS1-9/ 1986, ISBN-0-662-58043-5 
Text in English and French (Bilingual). 


Annual overview of the structure and 


/GAR PC > eae A02 
Fish and Wildlife Service, bane ote 
National and State Listing of Fishery Offices. 
1991, 1638p 
ve Gah id catane aliecemainn ataenme 


ton, regional, and national office’s mailing addresses, 
location, phone numbers, and neiple officers. Addr 


the offices and field stations are also provided. 
160,896 

PB91-227504/GAR 

American Embassy, Tokyo (Japan). 
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Fisheries, 1989. (Fishing Industry 
Annual 


ual). 
Y. Nasaka. 15 Jul 91, 33p NMFS/FIA2/91-14 
See also PB90-202599. nsored by National Marine 
Fisheries Service, Silver Spring, MD. Office of Interna- 
tional Affairs. 


Japan's total fisheries harvest (commercial catch and 
aquaculture) for 1989 was 11.9 million metric tons (t), 
with a value of $19.7 billion. This represented a de- 
crease in quantity of approximately 7 percent from the 
1988 harvest of 12.8 million tons. This is the first time 
since 1983 that total production has fallen below the 
12 million ton level. largest decreases in catch 
came in Japan's distant water fisheries (down 12 per- 
cent from 1988) and offshore fisheries (down 8 per- 
cent from 1988). Japan’s fisheries trade balance im- 
proved slightly in 1989, but overall fisheries trade was 
down from 1988. Japan exported 822,000 t of fishery 
products, valued at approximately $1.4 billion, while 
total fishery imports amounted to 2.3 million t, valued 
at $10.5 billion. The United States accounted for 21 
ees of Japan’s total fishery exports, while U.S. 

lucts occupied 18 percent of the Japanese 
mostek in pier Fish prices on the domestic market 
were low in 1989 because of large inventories, the 
death of the Emperor Showa in January, strong com- 
petition from imports, and abundant catches of 
salmon, saury and squid. 


160,897 

PBS1-227637/GAR PC A04/MF A01 

Massachusetts Inst. of Tech., Cambridge. Sea Grant 

Coll. Program. 

Di of Aquaculture in the Northeast. 

c1991, MITSG-91- uA ISBN-1-56172-003-8 

Grant NA86AA-D-SG008 

Soon MO by National Sea Grant Coll. Program, Silver 
ing, MD. 


Aquaculture activities in New England have grown rap- 
idly over the past five years, making it difficult to — 
track of the burgeoning numbers of practitioners and 
researchers entering the field. To remedy the difficulty, 
a survey was conducted of individuals and _. 
tions active in aquaculture in New England. The MIT 
Sea Grant College Program assembled the Directory 
of Aquaculture in the Northeast. Programs and individ- 
uals are entered under one of four headings: Research 
and Education, Producers, Consulting ices and 
Equipment Suppliers. 


PB91-227702/GAR PC A04/MF A01 
eer Marine Fisheries Service, Seattle, WA. Alaska 
Science Center. 

Spatial and Temporal Patterns in the Catch of Pa- 
cific Whiting in the U.S. Management Zone during 
et 2 al 

Technical 
M. W. Som J aul 91, 74p NOAA-TM-NMFS-F/NWC- 
205 


The report describes the patterns of catch variability of 
Pacific whiting (Merluccius productus) in the U.S. man- 
agement zone for the years 1978-88. The information 
is presented in two forms. Tables in an ndix give 
the catch at age and the length at age of Pacific whit- 
ing for raphic and temporal strata for each year. 
The main of the report contains a graphical anal- 
ysis of the catch-at-age data reported in the appendix. 
Shifts in the timing and the alongshore distribution of 
fishing activity are identified. Evidence is given to sup- 
port previous conjectures about the migratory behavior 
of Pacific whiting. Additional features of the annual mi- 
gration are identified, including (1) a delayed north- 
ward migration of juvenile whiti cat ae? (2) the stability 
of the migratory penamere bb of Pai whiting above a = 
6. Evidence for sex-specific — between U. 
ood Canadian waters during the fishing season is eval- 
uated. A comparison of the catch by region with the 
Ss. distribution of the population shows that 
acific whiting off the Oregon coast experience much 
— exploitation rates than do the Pacific whiting lo- 
ed elsewhere in the U.S. management zone. 


160,899 
PB$1-227777/GAR 
Alaska Univ., Anchorage. Marine Advisory Program. 
——e ‘A Guide for Alaska Commercial Fisher- 


CW Wiese. 1990, 73p MARINE ADVISORY BULL-30 
Grant NAQOAA-D-SG066 

Supersedes PB88-101266. Sponsored by National 
Sea Grant Coll. Program, Silver Spring, MD., and 
Alaska Sea Grant Coll. Program, Fairbanks. 
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PC A04/MF A01 


The report is a guide to commercial borrowing for Alas- 
ka’s commercial fishermen. Basic terms and loan op- 
tions are defined. Lending programs are described, 
and terms and conditions are outlined for comparison. 
The second half of the book is a hands-on guide to 
loan affordability and filling out the application a 
work. Two yg weer provide loan payment tables 
and a guide to breakeven analysis. 


160,900 
PB91-227785/GAR PC A09/MF A02 
National Marine Fisheries Service, Seattle, WA. North- 
west and Alaska ding secon Center. 

rine earth) Oo Ac roceedings of the U.S.-J - 
Meeting (17th) on Ai i. og in ise, Mie 
fecture, Japan ab , 1988. Satellite 
Symposium: 
Technical rept. 
R. S. Svrjcek. May 91, 178p NOAA-TR-NMFS-102 


The document pees 23 papers delivered at the 
Seventeenth U.S. - Japan Meeting on Aquaculture Ise, 
Mie Prefecture, Japan October 16, 17, and 18, 1988 
Satellite Symposium: October 20. Papers include: Effi- 
cient techniques for producing masu salmon smolt and 
improving adult returns from outplantings; Recent ad- 
vances in halibut (H ——— spp.) culture; Repro- 
ductive sterility in triploid Pacific oysters; Salmonid car- 
rying capacity: Estimates and experiences in the Great 
Lakes of North America; Farming techniques for bay 
scallop, Pecten (Notovola) albicans, in the western re- 
gions of the Japan Sea; Large-scale culture system for 
attaching microalgae; The importance of smolt devel- 
opment to successful marine poste of Pacific 
salmon; Control of skin ulcers in young bluefin tuna in 
fish farming; and The use of aquaculture for enhance- 
ment of the common property fishery in Oregon, 
Washington, and Alaska. 


160,901 

PB91-227793/GAR PC A06/MF A02 
National Marine Fisheries Service, Seattle, WA. Alaska 
Fisheries Science Center. 

— of the Coastal Pacific Whiting Resource in 
Technical memo. 

M. W. Dorn, R. D. Methot, E. P. Nunnallee, and M 
Wilkins. Jul 91, 106p NORALTM-NMPS-E/KWo.204~ 


The report evaluates the condition of the Pacific whit- 
ing (Merluccius productus) resource in 1990, a 
alternative harvesting strategies, and develops a su 
—_ acceptable biological catch (ABC) for 1 

eral —- strategies are explored: a soniant 
F strategy, a variable F strategy where fishing mortality 
for a particular year is proportional to the level of 
female spawning biomass, and a hybrid strategy that 
combines features of the other two policies. The hybrid 
strat avoids the extreme variability in yield of the 
variable F strategy, yet protects the stock at low levels 
of female spawning biomass. Long-term average yield 
depends on the level of risk the managers are willing to 
accept. Risk is associated with the probability that the 
female spawning biomass will fall below a cautionary 
level of 457,000 t. Estimates of average yield ranged 
from 168,000 to 227,000 t for the constant F strategy 
and from 187,000 to 235,000 t for the hi strategy 
over a reasonable range of risk levels. When a hybad 
fishing strategy is applied to the projected numbers at 
age in 1990, the potential yield is calculated to be 
253,000 t for a moderate-risk strategy. 


160,902 

PBS1-232504/GAR PC E05/MF E05 

Ministry of Agriculture, Fisheries and Food, Lowestoft 

(England). ye of Fisheries Research. 
of the Bass Fishery Using a Log- 

Book Based Catch Recording System. 

Technical research ~ 

G. D. Pickett. c1990, 35p MAFF-FRTR-90 


Established methods of monitoring catches of the 
major commercial marine fish species in the UK do not 
— adequate coverage of inshore fleets catching 
non-quota’ species. To obtain more comprehensive 
data on landings from the UK bass fishery, an alterna- 
tive method of collection of catch statistics was devel- 
oped. As few bass are landed in Scotland this exercise 
was Carried out by MAFF. It has produced estimates of 
catches by port and catching method throughout the 
UK fishery and, coupled with sampling for age distribu- 
tion (biological sampling), has enabled an annual as- 
sessment of the fishery to be made for the years 1984- 
88. The report describes the system which has been 
devel to collect and analyze the data and gives 
examples of various outputs and assessments. 


Food Technology 


160,903 
PB91-231753/GAR PC E06/MF E06 
South Bank Polytechnic, London (England). Inst. of 
Environmental En: em 3 

Analytical Model for wing of Frozen Food- 


Research memo. 

Y. O. Devres. Jan 91, 34p RM-130 

Prepared in cooperation with Marmara Scientific and 
Industrial Research Inst., Gebze (Turkey). Dept. of Re- 
frigeration Technology. 


In the study, a description of the thawing process is 
developed — a model based on the a 
depression method. In previous studies, phase change 
heat was taken as a constant and the thermophysical 
properties were gee from related tables whereas in 
the present study, phase change heat is taken as a 
temperature dependent variable and the thermo “en 
cal properties are calculated by the model itse! 

has made the model gain considerable freedom. When 
the thawing times obtained by ating the model and 
the published experimental studies were compared, an 
average difference of 1.27% was observed. However, 
the differences between the results from the model 
and the thawing experiments carried out in the study 
were found to average only 0.21%. The effects of cer- 
tain assumptions and errors that were made during 
both the development of the model and the conduction 
of experiments were investigated. 


160,904 

PB91-233080/GAR PC =~ A01 
onmierion Soeborg (Denmark 
Carotenindholdet i og Groentsager ‘content 
of Carotene in Frutt and Vegetables). 

T. Leth, and J. S. Jacobsen. 1991, 33p 

Text in Danish; summary in English. 


In 1987 mg Bees Laboratory has analyzed 
201 samples of fruit and ——— for the content of 
dry matter and carotene the purpose of establish- 
ing new figures for carotene in the Danish Food Com- 
in Table. The National Food Agency of Denmark 
as further analyzed 47 samples, which contained 
other carotenoids than alpha, beta and gamma caro- 
tene. The results show for nearly all varieties a great 
variation in the content of carotene. For the major part 
of the varieties lower content of carotene has been 
found in this investigation than in earlier investigations, 
which in some cases is due to the use of a more spe- 
cific analytical method. 


General 


160,905 
MIC-91-04277/GAR PC E07/MF E01 
Agriculture Development Fund (Sask.). Regina 


( da). 

Agriculture Development Fund (Sask.): Annual 
report 1989-90. 

c1990, 22p 


Annual report of the Fund, established in 1985 to sup- 

agricultural research, development and demon- 
stration projects. The report provides a brief summary 
of these activities funded in Saskatchewan in the 6 
months from October 1, 1989 to March 31, 1990. The 
Economic and Regional Development Agreement is 
discussed as well as finance and administration, com- 
munications, research evaluation and database man- 
agement. Financial statements are included. 


160,906 
MIC-91-04387/GAR 
Saskatchewan Agriculture and Food, Regina 
(Canada). 

Saskatchewan Agriculture and Food: Annual 
report 1989-90. 
©1990, 40p 


PC E07/MF E01 


Annual report of the Ministry, giving details on the vari- 
ous programs administered and branches of the 
Ministry, including development and diversification, as- 
sistance for farmers, economics, human resources, 
soils and crops, livestock, veterinary services and on 3 
funds: Cattle Marketing ‘Deductions, Farm Purchase 





Program, and Horned Cattle. An o' 


anizational chart 
and financial statements are incl E 


160,907 
MIC-91-04599/GAR PC E07/MF E01 
Alberta Agriculture, Edmonton. 

mg agricultural processing industry directo- 
ry, " 

¢1990, 83p 


This directory is a reference tool for the business com- 
munity, government a and other interested 

. It serves to update users with current company 
information including contact personnel, products and 
brand names. Listing of firms by category, location and 
company. A definition is given for each category used. 


160,908 

MIC-91-04734/GAR PC E07/MF E01 
Ontario. Ministry of Agriculture and Food. Communica- 
tions Branch, Toronto. 

Access and services directory. 

c1990, 47p 

Text in English and French (Bilingual). 


The Ministry’s mission is to foster a competitive, eco- 
nomically viable and environmentally responsible agri- 
culture and food — This directory provides infor- 
mation on the Offices of the Minister and Deputy Minis- 
ter; agricultural and rural services; the food industry; 
education and research; quality and standards; policy 
and programs; finance and adminstration; and crop in- 
surance and stabilization. 


160,909 
PB91-231902/GAR MF A02 
International Bank a Reconstruction and Develop- 


a. ey oo mat 
in Sub-Saharan Africa. A 
a anne Research Issues. 

by Bank discussion paper. 

, J. R. Anderson, J. Brossier, J. C. Collins, 

. Bose. c1991, 156p WORLD BANK/DP- 
Ly oe ISBN-0-8213-1866-7 
of Congress a card no. 91-21078. 

copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 
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160,910 
N91-26176/8/GAR 

(Order as N91-26162/8/GAR, PC — 
Joint Publications Research Service, Menge. VA. 
Results of sis of the Tesserae 
Surface of Venus According to Venera-15 and -16 


Data (Abstract Only). 

M. A. Ivanov. 16 Apr 91, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 40. Trans! into English from Astronomicheskiy 
Vestnik _o USSR), V. 24, No. 4, Oct.-Dec. 1990 
p 288-29: 


Tesserae occupy nine million square kilometers of the 
surface of Venus. Tesserae are raised above the sur- 


rounding surface and are crossed by systems of inter- 
secting and parallel ridges and linear essions. 
Ridges are peaked and depressions are V-shaped. 
Tesserae regions can be differentiated by the dis- 
tances between their ridges, the spacing. The purpose 
of this article is to determine the spacing of various 
tesserae regions and to determine the patterns of the 
distribution of the spacing. The between 
ridges was found to vary from 2 to 38 km, _ an aver- 
age of 6 to 11 km. The global between 
the area of the tesserae and their mae height is 
calculated. A two-layer model of tesserae structure is 
presented, and calculations are done to determine the 
thickness of the upper deformed layer, which is esti- 
mated to be 1-2 to 3-7 km thick or 0.5-1 to 1-2 km 
thick, coe on the model used. It may be defined 
by the — raphy of the tesserae. “si ae may be 
supported by upwelling matter or 

Buoyance is assumed, and values are davermined fo for 
different tesserae regions hates Tellura, and 
Laima) and composition (basalt, feldspar). 


160,911 
N91-26177/6/GAR 
(Order as N91-26162/8/GAR, PC —_ 
Joint Publications Research Service, Arlington, VA. 
and Densities 


Determination of the Masses and of Me- 
teoroids from Radar Observations from One Point 


we Only). 

. S. Bibarsov, M. Narziyev, and R. P. Chebotarev. 
16 Apr 91, 2 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 40-41. Trans. into a from Astronomi- 
cheskiy Vestnik = USSR), V. 24, No. 4, Oct.- 
Dec. 1990 p 326-33; 


The location of the sls point on a meteor trail is 
examined relative to the _— of maximum ionization 
according to the results of radar observations of mete- 
oroids from five points and a method is proposed 
which considers the processes affecting the shape of 
the ionization curve in determining mass and density 
from radar observations of meteors from one point. On 
the average the reflecting poing is 0.4 km below the 
point of maximum ionization. Equations are presented 
to calculate the mass of the meteoroid and correct for 
factors which affect the ionization curve. The density 
and mass of meteoroids can be calculated from the 
length of the meteoroid ratio echo measured at one 
point or from radar observations from one point when 
the proposed method is used. Two methods of calcu- 
lating mass are presented. For a meteoroid of mass 
10(exp -3) to 10 (exp -1) g, density varies from 0.5 to 
5.2 g/cu cm, with an average value of 1.9 g/cu cm. 


160,912 
N91-27058/7/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Chem and Mineralogy of Mars Soil and Dust. 
A. Banin. May 91, 2p 

In Its Sand and Dust on MARS p 11-12. 


A single geological unit consisting of fine, apparently 
weathered soil material is covering large portions of 
the surface of Mars. This soil material has been thor- 

oughly homogenized by global dust storms and it is 
plausible to assume that Mars dust is strongly correlat- 
ed it. The qhenieahalemnetel rary pone 7 ey 
soil was ‘directly measured by the “ed Gand 
tive detection of Si, Al, Fe, Mg, Ti, S, Cl, poe al 
achieved. Analyses of the SNC meteorites, a group of 
meteorites that has cone led to be ejected Mar- 
tian rocks, supply additi elemental-concentration 
data, broadening considerably the chemical data-base 
on the surface materials. A com model for 
Mars soil, giving selected average elemental concen- 
trations of major and trace elements, was recently sug- 

led. It was constructed by combining the Nera 

nder data, the SNC meteorite analyses, and o' 
analyses. The mineralogy of the surface i on 
Mars has not been directly measured yet. By use of 
various indirect approaches, including paeerery corre- 
spondence to the surface analyses, spectral analo- 
gies, simulations of Viking Lander experiments, analy- 
ses of the SNC meteorites and various ra * ef- 
forts, the mineralogical com 
to some extent. No direct ana 
have been done yet. — eo pan enfin 
bismy. biology experimental resu 
probably has a slightly acidic reaction and is gener- 

shy oxidized. Unambiguous identification of the Mars 


160,915 
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soil minerals by direct mineralogical analyses, and 
non-disturbed or in-situ measurements of the soil’s re- 
activity, are of primary importance in future Mars re- 


160,913 
N91-27059/5/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 


A01) 
Arizona State Univ., Tempe. 
Distribution of Particulate Material on Mars. 
P. R. Christensen. May 91, 3p 
In NASA. Ames Research’ ler, Sand and Dust on 
MARS p 13-15. 


The surface materials on Mars were extensively stud- 
ied using a variety of and 
remote sensing observations. These 

include: (1) diurnal thermal 
termine average 


used to 
particle size, rock abundance, and the 
Presence of crusts; (2) radar observations, used to es- 
timate = oe ah 7G) ade, — 
scale ness, phone, radio emission 
servations, used 10 est imate subsurface 


etrate pain meters Dendunaatann providing an es- 
timate of subsurface density and roughness. 


160,914 
N91-27062/9/GAR 
(Order as N91-27057/9/GAR, PC — 


a lsion Lab., Pasadena, CA. 
Have Graben Wai all Scarps Accumulated Sand and 


MP. P. Golombek, and P. A. Davis. May 91, 1 
In NASA. Ames Research Center, Sand and Dust on 
MARS p 20. 


Grabens are linear fault bounded hs that are ex- 


jars, ic maps are 

t ee ee 

sl . Seismic shaking on ee ee 

reducing 60 deg fault scarps to an angle of repose. 
r 


and requires a plentiful supply 
Oe deine o dain eae 
ty and cohesion, attempts to traverse graben walls 
might be difficult. Rimless shallow depressions could 
——_ "ee 
has been realized. 


160,915 
N91-27063/7/GAR 
(Order as N91-27057/9/GAR, PC wear -4 


National Aeronautics and Administration, Hous- 


plorer’s 
J. L. Goodi May 91, 2p 
In NASA. A rs mes Research 
MARS p21-22. 


A summary of chemical and mineralogical properties 
of Martian surface dust is offered for the benefit of en- 
gineers or mission planners who are designing hard- 


Center, Sand and Dust on 


November 15,1991 17 
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ware or par og for Mars surface exploration. For 

technical details and specialized explanations, refer- 

ences should be made to literature cited. Four sources 

used for information about Martian dust composition: 

() Experiments performed on the Mars surface by the 

Vi So ie eee ee experi- 

ting to duplicate these results; (2) Infra- 

tometry remotely perf from Mars 

orbit, mostly by Mariner 9; (3) Visible and infrared 

hotometry remotely performed from Earth; 

( studies of the shergottite nakhlite chassi 

nite pat ap clan of meteorites, for which compelling evi- 

a origin on Mars. Source 1 is limited to 

fine grai sediments at the surface whereas 2 and 3 

contain mixed information about surface dust (and as- 

sociated rock) and atmospheric dust. Source 4 has 

provided surprisingly detailed information but investi- 
gations are still incomplete. 


160,916 
N91-27064/5/GAR 
(Order as N91-27057/9/GAR, PC sant 


Arizona State Univ., Tempe. 
Abrasion on ears. 


R. Greeley. May 91, 
In NASA. Ames a Center, Sand and Dust on 
MARS p 23. 


Aeolian activity was predicted for Mars from earth 
based observations of changing surface patterns that 
were interpreted as dust storms. Mariner 9 images 

conclusive evidence for aeolian processes in 
the form of active dust storms and various aeolian 
landforms including dunes and y: s. Windspeeds 
to initiate particle movement are an of magnitude 
higher on Mars than on Earth because of the low at- 
mospheric density on Mars. In order to determine rates 
of abrasion by wind blown particles, knowledge of 
three factors is required: (1) particle parameters such 
as numbers and velocities of windblown grains as 
functions of wi s at various heights above the 
surface; (2) the susceptibility to abrasion of various 
rocks and minerals; and (3) wind frequencies and 
speeds. For estimates appropriate to Mars, data for 
the first two parameters can be determined through 
lab and wind tunnel tests; data for the last two factors 
are available directly from the Viking Lander meteorol- 
ogy experiments for the two landing sites. 


160,917 
N91-27073/6/GAR 
(Order as N91-27057/9/GAR, PC —— 
1 


Geological Survey, Menlo Park, CA. 
Martian Surface Materials. 


H. J. Moore. May 91, 3p 
In NASA. Ames Research Center, Sand and Dust on 
MARS p 41-43. 


A semiquantitative appreciation for the physical prop- 
erties of the Mars surface materials and their global 
variations can be gained from the Viking Lander and 
remote sensing observations. Analyses of Lander data 
ields estimates of the mechanical properties of the 
soil-like surface materials and best guess estimates 
can be made for the remote sensing signatures of the 
soil-like materials at the landing sites. Results show 
payee greet thickness of powderlike surface materi- 
als physical properties similar to drift material are 
present on Mars and probably pervasive in the Tharsis 
egion. It also appears likely that soil-like materials 
similar to crusty to cl material are typical for Mars, 
and that soil-like material similar to blocky material are 
common on Mars. 


160,918 
N91-27074/4/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 
01) 


Geological Survey, Denver, CO. 
Magnetic and Electrical Properties of Martian Par- 


G. R. Olhoeft. May 91, 3p 
In NASA. Ames Research Center, Sand and Dust on 
MARS p 44-46. 


The only determinations of the magnetic properties of 
Martian materials come from experiments on the two 
Viking Landers. The results suggest Martian soil con- 
taining 1 to 10 percent of a highly magnetic phase. 
Though the — phase mineral was not conclu- 

siv the predominate interpretation is that 
the magnetic phase i is a maghemite. The elec- 
trical properties of the surface of Mars were only 
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measured remotely by observations with Earth based 
radar, microwave radiometry, and inference from 
radio-occultation of Mars orbiting spacecraft. No direct 
measurements of electrical properties on Martian ma- 
terials have been performed. 


160,919 
N91-27075/1/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 
A01) 


San Francisco State Coll., CA. 

Reflectance y of Palagonite and Iron- 
Rich Montmorillonite Clay Mixtures: Implications 
for the Surface Composition of Mars. 

J. B. Orenberg, and J. Handy. May 91, 2p 

In NASA. Ames Research Cantar Sand and Dust on 
MARS p 47-48. 


Because of the power of remote sensing reflectance 
spectroscopy in determining mineralogy, it was used 
as the major method of identifying possible mineral an- 
alogs of the Martian surface. A summary of proposed 
Martian surface compositions from reflectance spec- 
troscopy before 1979 was presented. Since that time, 
iron-rich montmorillonite clay, nanocrystalline or nano- 
reer hematite, and palagonite were suggested as 
jars soil analog materials. 


160,920 
N91-27077/7/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 
A01 


) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Derivation of Mid-infrared (5-25 Microns) Optical 
Constants of Some Silicates and Palagonite. 
T. L. Roush, J. B. Pollack, and J. B. Orenberg. May 


91, 2p 
In Its Sand and Dust on MARS p 51-52. 


anes reports concerning the mid-infrared reflec- 
ies of silicates coupled with recent obser- 
oa of the Earth and other planets in the mid-infra- 
red and the planned Thermal Emission Spectrometer 
scheduled as an instrument to be included on the Mars 
Observer all illustrate the increasing interest in the op- 
tical properties of materials in the mid-infrared and 
their direct application to remote sensing observations 
of other planetary surfaces. As the laboratory and ob- 
servational data increase they will ultimately be mod- 
eled to aid in the understanding of the composition 
mineralogy, and distribution of the surface and atmos- 
pheric constituents on these bodies. In order to facili- 
= such quantitative analyses, knowledge regarding 
optical constants (real (n) and imaginary (k) indices 
bw a action) of a wide variety of pertinent materials is 
required. Examples of the application of such quantita- 
tive analyses to the interpretation of Martian surface 
and atmospheric constituents, based on the optical 
constants of minerals, are presented. This study was 
initially conceived in order to aid in the interpretation of 
Martian surface and atmospheric aerosol mineralogy. 
As a result, the minerals included are biased toward 
samples which represent epee and hydroxylated 
silicates. These include the Al and Mg end members of 
the 1:1 layer lattice silicates, kaolinite and serpentine, 
respectively; an Al-bearing 2:1 layer lattice silicate, pyr- 
ophyllite; the Mg and Al smectite clays saponite and 
montmorillonite, respectively; and a palagonite, typi- 
cally a poorly characterized alteration product of basal- 
tic glass. The reflectivities of all samples were deter- 
mined by placing them at the focus of a near-normal 
reflective attachment located in a Fourier transform 
spectrometer. To derive the optical constants of a ma- 
terial as a function of wavelength, researchers used 
the commonly employed technique of dispersion anal- 
ysis. 


160,921 
N91-27104/9/GAR 
(Order as N91-27103/1/GAR, PC 4 
4 


Northern Arizona Univ., Flagstaff. 

Evaluation of Geophysical Properties of the Lunar 
Regolith for the Design of Precursor Scientific Mis- 
sions for the Space Exploration Initiative. 

Final Report. 

P. Morgan. Dec 90, 13p 

Contract NGT-44-005-803 

In Houston Univ., NASA/ASEE Summer Faculty Fel- 
lowship Program, 1990, Volume 2 13 p. 


The following topics are addressed: (1) the frequency 
of encountering boulders that represent hazards to 
lunar operations; (2) the ease of lunar soil excavation; 


(3) the use of explosives in excavation operation; (4) 
the trafficability of the regolith; (5) problems encoun- 
tered in mining (probably strip mining) of the regolith; 
(6) the stable angle(s) of repose in excavation of the 
regolith; (7) the layering to be encountered in the sub- 
surface; (8) knowledge of the regolith site and the pos- 
sibility of its general application to any site on the lunar 
surface; (9) the data needed to characterize a site for a 
lunar base; (10) the influence of regolith properties on 
the design of ysical experiments from the lunar 
base; and (11) terrestrial analogues for the geophysi- 
cal properties of the lunar regoli 


160,922 
N91-27113/0/GAR 
(Order as N91-27103/1/GAR, PC —_ on 


Alma Coll., Mi. Dept. oor. 
Solutions to Problems of W 
Eucrites. 

Final Report. 

M. M. Strait. Dec 90, a 
Contract NGT-44-005-803 

In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, 1990, Volume 2 13 p (See N91- 
27103 18-99). 


Neutron activation analysis was performed for — 
and trace elements on a suite of eucrites from both 
Antarctic and non-Antarctic sources. The c' 

was examined to see if there was an easy way to ais, 
tinguish Antarctic eucrites that had been disturbed in 
their trace elements systematics from those that had 
normal abundances relative to non-Antarctic eucrites. 

There was no simple correlation found, and oe 
the disturbed meteorites still remains a problem. in 
dition, a set of mineral separates from an eucrite were 
analyzed. The results ae - ities in the 
chemistry and provides a possible way to use Antarctic 
eucrites that were disturbed in odelk ing of the eucrite 
parent body. 


leathering in Antarctic 


160,923 
N91-28103/0/GAR 
(Order as N91-28063/6/GAR, PC — 


Morgan State Coll., coer MD. 
Moessbauer 


and Scanning Electron 
Microscopy of the Murch Meteorite. 
C. L. Brown, F. W. Oliver, and E. C. Hammond. 1989, 


4p 
In Alabama A & M Univ., NASA-Hbcu Space Science 
3 Engineering Research Forum Proceedings p 294- 


Meteorites provide a wealth of information about the 
solar system’s formation, since they have similar build- 
ing blocks as the Earth’s crust but have been virtually 
unaltered since their formation. Some stony meteor- 
ites contain minerals and silicate inclusions, called 
chondrules, in the matrix. Utilizing Moessbauer spec- 
troscopy, we identified minerals in the Murchison me- 
teorite, a carbonaceous chondritic meteorite, by the 
gamma ray resonance lines observed. Absorption pat- 
terns of the ‘a were found due to the minerals 
olivine and phyllosilicate. We used a yet 

microscope to describe the structure of the ci rules 
in the Murchison meteorite. The chondrules were 
found to be deformed due to weathering of the meteor- 
ite. Diameters varied in size from 0.2 to 0.5 mm. Fur- 
ther enhancement of the microscopic ima: 
digital image processor was used to descrii 


using a 
ical characteristics of the inclusions. 


Astronomy & Celestial Mechanics 
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Phillips Lab., Hanscom AFB, MA. 

Wavefront Sensor for Extended, Incoherent Tar- 


Von Der Luhe. 28 Dec 87, 15p Rept no. PL-TR- 
Availability: Pub. in LEST ay eg Proceedings of 
the Workshop on Adaptive Optics in Solar Observa- 
tions, TR-28 p155-167, 28 Dec 87. "available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 





160,925 
N91-28050/3/GAR PC A03/MF A01 
Georgia State Univ., Atlanta. Dept. of Physics and As- 
Tomographic Composite Spectra. 
he of Plaskett’s Star. 
4 uae. D. R. Gies, and M. S. Wiggs. 1991, 
36p NAS 1.26:1 84665, NASA-CR-184665 
Contracts NAGS-1218, NSF AST-89-16110 
The UV phot lines of Plaskett’s Star (HD 
ari29) a 4. 4 aeted double lined O-type spec- 
a analyzed. Archival data from IVE 
as | distributed in orbital phase) were ana- 
ged age eS ane A cross correlation 
showed that the secondary produces 
‘ nes 1-012 (secondary eighty more mas. 
isq= + or- ightly more mas- 
sive). A bevy on A m was used to produce 
the separate of the two stars in six spectral 
regions. The iiterpolated spect al classifications of the 
primary and secondary, 078 land 06.21 respectively, 
bey estimated through a comparison of UV line ratios 
with those in spectral standard stars. The intensity 
pec gg! egy mth + or - 0.05 (primary 
brighter). lines appear rotationally 
brtatiened end te ‘ed rotational velocity V sini 
Move si0 + or-20 km/s. The 
possible evolutionary history of this system is dis- 
cussed through a comparison of the positions of the 
components and evolutionary tracks in the H-R dia- 
gram. 


160,926 
Not-z80 28051/1/GAR PC A03/MF A01 
Washington Univ. 


Seattle. 
Ultraviolet Spectrum of HH 24A and Its Relation to 


K. H. SD ato ‘espo, J. Solf, and E. W. 
1800 , 27p NAS 1.26:188649, NASA-CR- 


NAGS5-4:! 
Seamae in Pen by NASA, ESA, and Science Re- 
search Council of the UK. 


The spectrum of the brightest part (HH 24A) of the 
complex Herbig-Haro object HH 24 in the short wave- 
UV range was studied. The object is of special 
interest since it is known that in the optical range the 
continuum is due to dust scattered light originating in a 
young stellar object while the — excited emission 
ines are formed in HH 24A itself. The spectrum shows 
only a continuum or a quasi-continuum and is not com- 
—_ to that of the typical high excitation object like 
IH1 or HH2 nor to that of a low excitation object like 
HH3 or HH47 


160,927 
N91-28101/4/GAR 
(Order as N91-28063/6/GAR, PC ane 
State Coll., Baltimore, MD. 
of the Moon’ 


Reflected Il- 
laning Cres- 


Phase. 
. Hammond, and M. Linton-petza. 1989, > 
In Alabama A & M Univ., NASA-Hbcu ice Science 
= Engineering R Forum Proceedings p 276- 


There have been many articles written concerning the 
pod Rg low, the spectacular reflection from the 
ra and the observation of lumi- 
nescence an oe dark side of the  caeekiin tee on 

er a m cassegrain te’ lense 
Kodak 400 ASA "T-Max film, photographed the cres- 
cent moon whose dark side was clearly visible by the 
reflected light from earth. The film was digitized to a 
Perkin-Elmer 1010M microdensitometer for enhance- 
ment and en nt. The resulting pictures indicate 
poeeens pnd erent land pattern formation than ob- 
during a full moon. An attempt is made to ana- 

e the observed structur 


during the normal full moon. But, these variations do 
change considerably under enhancement. 
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N91-28104/8/GAR 
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04) 
Tennessee State Univ., Nashville. Dept. of Mechanical 
Engineering. 


Solving the BM Camelopardalis Puzzie. 

M. Teke, M. R. Busby, and D. $ Hall. 1989, 6p 
Contracts NAG8-111, NSF AST-84-14594 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineeri Research Forum Proceedings p 298- 
303(Sea N91-28063 19-99). 


BM Camelopardalis (= 12 Cam) is a chrnmospherically 
active binary star with a relatively large orbital eccen- 
tricity. Systems with large eccentricities usually rotate 
pseudosynchronously. However, BM Cam has been a 
puzzle since its observed rotation rate is virtually equal 
to its orbital period indicating synchronization. All avail- 
able photometry data for BM Cam have been collected 
and analyzed. Two models of modulated ellipticity 
effect are proposed, one based on equilibrium tidal de- 
formation of the primary star and the other on a dy- 
namical tidal effect. When the starspot variability is re- 
moved from the data, the dynamical tidal model was 
the better approximation to the real physical situation. 
The analysis indicates that BM Cam is not rotating 

pseudosynchronously but rotating in virtual synchro- 
nism after all. 


Astrophysics 


160,929 

AD-A237 909/7/GAR PC A16/MF A03 
Woods Hole Oceanographic Institution, MA. 

Course — of Participants Fellows 
Technical 4 

R. Salmon 90, 373p Rept no. WHOI!-91-03 
Contract NSF-OCE89-01012 


The 1990 program in Geoph | Fluid Dynamics 
(GFD) had as its special topic Stellar Fluid Dynamics. 
Introductory lectures paved the way for more special- 
ized seminars on solar oscillations, neutron stars, stel- 
lar winds, solar convection, and flows with strong mag- 
netic fields. The lectures a beyond the 

topic of the summer, with GFD filling its traditional role 
as a clearing house for information between the vari- 
ous fields that share an interest in rotating, differential- 
ly-heated flows. Relativistic fluctuation-dissipation 
theorems, radiative, hydrodynamics and galaxy forma- 
tion, Solar acoustic oscillations, Convection and 
chaos, Very high resolution solar X ray imaging, Coher- 
ent structures and statistical theory of turbulence, Dy- 
namics of localized structures with Galilean invariance, 
Polytropes and their perturbations, Hydromagnetic in- 
stability due to elliptical flow, Vortices in tight embrace, 
Catastrophe structure of thermohaline convection, 
simulations of solar convection and Fluid mechanics 
and melting. Fellows Project Reports include: Struc- 
ture and stability of rapidly rotating polytropes, Nonlin- 
ear evolution of a perturbed axisymmetric eddy, Rise 
and fall of buoyant plumes, Transport of a chemical in 
stellar radiative zones, Magnetic tlux tubes and con- 
vection, Diffusing in Poiseuille flow and Classification 
of similarity solutions of the two-dimensional convec- 
tion equations. 


160,930 
AD-A237 957/6 Not available NTIS 
Phillips Lab., Hanscom AFB, MA. 
importance of Solar White-Light Flares. 
. LS Neidig. 27 Jun 91, 10p Rept no. PL-TR-91- 

1 


Availability: Pub. in Solar Physics, vi21 p261-269 May 
89. ——- only to DTIC users. No copies furnished 
by 


No abstract available. 


160,931 

AD-A237 967/5 

Phillips Lab., Hanscom AFB, MA. 
Solar Cycle Variations of Coronal Structures. 

M. L. Loucif, and S. Koutchmy. Jan 89, 23p Rept no. 
PL-TR-91-2155 : 
Availability: Pub. in Astronomy and Astr ye on Sup- 
plement Series, Ser77 p45-66 Jan 89. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


Not available NTIS 
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AD-A237 968/3 Not available NTIS 


Phillips Lab., Hanscom AFB, MA. 


160,935 


ASTRONOMY & ASTROPHYSICS 
Astrophysics 


Calan Rett Sees Soh Syed. 
Wilson CA Ii H+ K Flux ae 


C. J. Schrijver, A. K. Dobson, R. R. Radick, and B 
Giommi. Ry io 5p Rept no. PLT oTetée 
Availabili in Cool Stars, Stellar Systems, and 
es cng piel otc de 90. ee 
DTIC users. No copies furnished furnished by NTI 


No abstract available. 
160,933 


AD-A238 106/9 
Phillips Lab, Hanscom AFB, MA. 


Solar Experiments 
(SAME on Solar Observato- 
g (Xe and D- F Nekde. Feb 90, Rept no. PL- 
TR-91-214:! ~f — 
Availabili and Aerodynamic 
cy i Air Foss doumin ch8 p17-19 Feb 
ae abe only to DTIC users. No copies furnished 
y § 


No abstract available. 


Not available NTIS 
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A01) 
Joint Publications Research Service, — VA. 
Turbulent Processes of Mass-Loading of | 


In Its Jprs Report: 
po ed a Troma. ino 


Issledovaniya (Moscow 
Dec. 1990 p 923-935. 


at solar maximum. A two-fluid model 
friction between species of ions is used to 

the flow of the solar wind around Venus and Mars. The 
friction is due to turbulent acceleration processes in 


the transition region. 


160,935 
N91-26175/0/GAR 
(Order as N91-26162/8/GAR, PC “a 


Joint Publications Research Service, oe VA. 
Characteristics of Aerosol in the — of 
Mars ‘Abotract Day Experi- 


ee ). . 
V. |. Moroz, Y. V. Petrova, L. V. Ksanformaliti, L. 
pe age sing be P. Bibring. 16 Apr 91, 1p 

In Its Jprs Report: Science and Tech 
Space p 40. Trans. into E 
Issledovaniya (Moscow, U 
Dec. 1990 p 936-942. 


The KRFM experiment on Fobos 2 consisted of an in- 
Soe oaieeeaer Pumaicnnamena tins ene 
eee 

obtained in od in eight spectral bands from to nm. 
Couatonal of Mars was studied from limb to 

ib. “Some detal of the profiles are associated with 
aerosol. Quantitative analysis of aerosol 

properties is difficult because of the number of param- 
eters needed. An interpretation of the data yielded 
three types of aerosol: ch conateiahene Quiver deat 
mixed with gas; (2) ice haze at the surface at night; and 
(3) Oy te ee The examines types 1 
3. THe pe ney hamden gh eer 
mixed with goote. he False 0.3, is virtually 
ps ore wavelength. The particle size distribu- 


. Ussr: 
lish from Kosmicheskiye 
RR), V. 28, No. 6, Nov.- 
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A03) 
California Inst. of Tech., Pasadena. 
the NASA Astrophysics Data System. 


rey. May 91, 4 

ioddard epace Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 191-224. 


Overview of the NASA Astrophysics Data tems 
(ADS) is presented in the form of view graphs. fol- 
lowing subject areas are covered: The problem; the 
ADS project; architectural approach; elements of the 
solution; status of the effort; and the future plans. 


160,937 
N91-27060/3/GAR 
(Order as N91-27057/9/GAR, PC Ane 
Cooperative Inst. for Research in Environmental Sci- 
estat Studios ot the Optical Properties f Dust 
or or 
Cloud Particles in the Mars Atmosphere and 


and 
the Interannual Frequency of Global Dust Storms. 
R. T. Clancy, S. W. Lee, and D. O. Muhleman. May 


91, 2p 
In NASA. Ames Research Center, Sand and Dust on 
MARS p 16-17. 


The results of research with two distinctly separate 
sets of observations yield new information on the opti- 
cal properties of particulate scatterers in the Mars at- 
e, and on the interannual variability of the 
abundance of such scatterers in the Mars atmosphere. 
The first set of observations were taken by the IRTM 
(Infrared Thermal Mapper) instrument onboard the 
Viking Orbiters, during the period 1976 to 1980. Sever- 
al hundred emission phase function (EPF) sequences 
were obtained over the Viking mission, in which the 
IRTM visual brightness channel observed the same 
area of surface/atmosphere as the spacecraft passed 
overhead. The 1 to 2 percent accuracy of calibration 
and the phase-angle coverage that characterizes 
these data make them ideally suited to determining 
both the optical depths and My properties of dust 
and cloud scatterers in the Mars atmosphere versus 
latitude, longitude, seasons (L sub s), and surface ele- 
vation over the extended period of Viking observa- 
tions. The EPF data were analyzed with a multiple 
scattering radiative transfer code to determine dust 
single scattering albedos which are distinctly higher 
than indicated by the Viking Lander observations. 
second set of ations regard ground-based ob- 
servations of the 1.3 to 2.6 mm rotational transitions of 
CO in the Martian atmosphere. The low-to-mid latitude 
average of the atmospheric temperature tear (0 to 
70 km altitude) were derived from a number of such 
observations over the 1980 to 1990 period. 


160,938 
N91-27065/2/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 


A01) 
lowa State Univ., Ames. Dept. of Aerospace Engineer- 


ing. 

Asolian Wind Tunnel. 

J. D. Iversen. | 91, 2p 

In NASA. Ames Research Center, Sand and Dust on 
MARS p 24-25 (See N91-27057 18-91). 


The aeolian wind tunnel is a special case of hw al 
subset of the wind tunnel family which is designed to 
simulate the ai ic surface layer winds to small 
scale (a member of this larger subset is usually called 
an atmospheric boundary layer wind tunnel or environ- 
mental wind tunnel). The atmospheric boundary layer 
wind tunnel is designed to simulate, as closely as pos- 
sible, mean velocity turbulence that occur nat- 
urally in the atr 


the lowest at eng of the ai 

500 m, in which the winds are most greatly affected by 

surface roughness and topography). The aeolian wind 

tunnel is used for two purposes: to simulate the phys- 

ics of the saltation process and to model at small scale 

the i and iti processes associated 
ic surface features. For purposes of 


with topogr: 

sehen dadhen olivate chs tre eattaan Of ie and 
Venus as well as on Earth, the aeolian wind tunnel 
continues to prove to be a useful tool for estimating 


wind speeds necessary to move small particles on the 
three planets as well as to determine the effects of 

on the evolution of aeolian features such 
as wind streaks and dune patterns. 


20 VOL. 91, No. 22 


160,939 
N91-27066/0/GAR 
(Order as N91-27057/9/GAR, PC -——, 


Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 
Measurements of Dust on Mars to Be Obtained 


from Upcoming Missions. 
B. M. poeeany om 91, 


7p 
In NASA. Ames Research Center, Sand and Dust on 
MARS p 26-32. 


Measurements of dust on the Mars surface and in its 
atmosphere will be made from several upcoming mis- 
sions. The best defined missions are Mars Observer, 
the Soviet Mars 94 mission, and the Mars Environment 
Survey (MESUR) mission. A discussion is presented of 
what measurements ining to airborne or surface 
dust will be made and what properties can be inferred 
from them. The payloads for the latter two missions 
are not yet determined. In all cases, only that informa- 
tion which pertains to dust is included; each mission 
contains additional instruments that provide no infor- 
mation on this topic. Following the discussion of indi- 
vidual instruments is a summary of the types of meas- 
urements and observations that will be made from the 
ensemble collection of instruments and missions, and 
a brief discussion of the types of measurements of 
dust which will not be made. 


160,940 
N91-27069/4/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 


A01) 
Arizona State Univ., Tempe. 
— of Pressure on Electrostatic Processes on 
ars. 
R. N. Leach. May 91, ip 
In NASA. Ames Research Center, Sand and Dust on 
MARS p 36. 


Paschen’s Law as illustrated by Paschen curves for 
various gases shows that the minimum breakdown 
voltage for gases for breakdown distances of interest, 
i.e., 1 to 1000 mm is at or near the surface pressure on 
Mars. This means that the physics of many electrostat- 
ic processes is markedly different on Mars than on 
Earth. The primary effect is that voltage potentials 
above 100 volts are subject to breakdown in the Mar- 
tian atmosphere. Sharp electrodes, dusty atmospheric 
conditions, or other anomalies ify the break 
voltage, usually causing lower breakdown voltages. 
Paschen’s curves for most common pure gases were 
experimentally determined. A very small amount of 
mixing of different gases radically changes the curve 
as shown in the curve for neon plus 0.1 percent argon 
compared to either neon or argon. Paschen’s curve for 
the exact composition of gases for Mars was not deter- 
mined; thus, the breakdown voltages are not known. A 
second important effect is that the breakdown for most 
Martian cases is a glow discharge rather than a spark 
discharge. It would seem that simple measurements of 
breakdown manner and voltage should be included on 
a Mars lander vehicle. 


160,941 
N91-27070/2/GAR 
(Order as N91-27057/9/GAR, PC wart +4 
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Arizona State Univ., Tempe. 
Saitation Threshold in a Wind Tunnel by 
the Measurement of the Net Electrostatic Charge. 
R. N. Leach. May 91, 1p 

In NASA. Ames Research Center, Sand and Dust on 
MARS p 37. 


The Mars surface wind tunnel (MARSWIT) is an open 
circuit wind tunnel used for aeolian studies and is lo- 
cated inside a large vacuum chamber allowing testing 
at Martian surface atmospheric pressure. Since direct 
access is not available to the tunnel during operation 
at low pressure, a remote method of saltation detec- 
tion is needed. The bed is observed by means of 
closed circuit video, but it is often difficult to determine 
the initiation of threshold. The measurement by means 
of an electrometer of the net electric a produced 
by the pores les has provided a reliable means 
of saltation threshold detection. Saltating particles 
become charged several ways, both in wind tunnels 
and in a natural environment. The most significant of 
these methods are tribo-charging and contact charg- 
ing, which always occur. Fracture charging may also 
occur under the high velocities associated with particle 
transport on Mars or under simulated Martian condi- 


tions. Detection in MARSWIT is achieved by allowing 
the saltating particles to impinge on a planar conduct- 
ing surface normal to the flow that is connected to 

round through a Keithly electrometer. The signal from 
the electrometer is connected to a strip chart recorder 
along with the analog signal from the pitot tube trans- 
ducer that is used to determine the wind velocity in the 
tunnel. Thus, a record of wind velocity and the initiation 
of particle saltation is conveniently displayed together. 
While both positive and negative c' are pro- 
duced during saltation, this method measures only the 
net charge; thus the charge may be either positive or 
negative depending upon the particles being tested, 
the size and size distribution of the test material, and 
the wind velocity. This has proven to be a very trust- 
worthy and sensitive method of saltation threshold de- 
tection, being especially useful with the smaller sized 
= which are the most difficult to observe visual- 
y. 


160,942 
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Arizona State Univ., Tempe. 
Saltation Threshold Reduction Due to the Electro- 
static Agglomeration of Fine Particles. 
R. N. Leach, and R. Greeley. May 91, 1 
In NASA. Ames Research Center, Sani 
MARS p 38. 


Particles between 80 and 110 microns in diameter are 
the most easily moved by the wind. As the particle size 
decreases below 60 microns, they are increasingly 
more difficult to move by surface winds, and a number 
of experiments were performed in an attempt to 
reduce the required wind velocity. These include: (1) 
the bombardment of a bed of fine particles by particles 
near the optimum size, the larger particles kicking the 
fine particles into the windstream where they are en- 
trained; and (2) the electrostatic agglomeration of fine 
particles into sizes more easily saltated. The results of 
these experiments are discussed. 


and Dust on 
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Effects of Ai 
Martian Surface Albedo. 

S. W. Lee, and R. T. Clancy. May 91, 2p 

Contract NAGW-1378 

In NASA. Ames Research Center, Sand and Dust on 
MARS p 39-40. 


The Mariner 9 and Viking missions provided abundant 
evidence that aeolian processes are active over much 
of surface of Mars. A radiative transfer model was de- 
veloped which allows the effects of atmospheric dust 
loading and variable surface albedo to be investigated. 
This model incorporated atmospheric dust ity, the 
single scattering albedo, and particle phase function of 
poe nas gg dust, Dang apa reflectance of ss 
surface, and variable lighting and viewing : 
The Cerberus albedo iuanae was coarsined th Gotal 
using this technique. 


160,944 
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| and Albedo Mapping of the North and 
South Polar Regions of Mars. 
D. A. Paige, and K. D. Ki . May 91, 2p 
In NASA. Ames Research er, Sand and Dust on 
MARS p 49-50. 


The first maps are presented of the north and south 
polar regions of Mars. The thermal properties of the 
midlatitude regions from -60 deg to +60 latitude 
were mapped in previous studies. The presented mi 

complete the mapping of entire planet. The or 
the north and south polar regions were derived from 
Viking Infrared Thermal Mapper (IRTM) observations. 
Best fit thermal inertias were determined by comparing 
the available IRTM 20 micron channel brightness 
within a given region to surface temperatures Pog od 
ed by a diurnal and seasonal thermal model. The 
model assumes no atmospheric contributions to the 
surface heat balance. The resulting maps of apparent 





thermal inertia and average IRTM measured solar 
channel lambert albedo for the north and south polar 
regions from the poles to + /- 60 deg latitude. 
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DD. D. rn May 91, ip 
In NASA. Ames fecnmrds ¢ Center, Sand and Dust on 
MARS p 53. 


While there have been several studies suggesting the 
—_ of electrical activity on Mars, to date e 

ave been no measurements to search for evidence of 
such activity. In the absence of widespread water 
clouds and convective storm systems similar to those 
on the Earth and Jupiter, the most likely candidate for 
the creation of electrostatic c and fields is tri- 
boelectric charging of dust, i.e., friction between 
blown dust and the ground, and of dust particles with 
each other. Terrestrial experience demonstrates that 
electric fields 5 to 15 kV-m(exp -1) are not uncommon 
in dust storms and dust devils in desert regions, where 
the polarity varies according to the chemical composi- 
tion and grain size. Sim laboratory experiments 
have demonstrated that modest electrostatic ge of 
— 5,000 biter ap -1) may be produced 

electrical spark Gachargee and glow Gubargen 

ina ma clneletan of a dusty, turbulent Martian surface en- 
vironment. While the Viking landers operated for sev- 
eral years with no apparent deleterious effects from 
electrostatic charging, this may have bye at least 
partly due to good engineering desi 4—~ - 
1976 electronic circuitry to minimize possibility 
differential charging among the various system on 
ponents. However, free roaming rovers, astronauts, 
and airborne probes may conceivably encounter an 
environment where electrostatic charging is a frequent 
occurrence, either by way of induction from a static 
electric field or friction with the dusty surface oy? at- 
mosphere. This raises the possibility of spark dis- 
charges or current surges when subsequent contact is 
made with other pieces of electrical equipment, and 
the possibility of damage to modern microelectronic 
circuitry. Measurements of electrostatic fields on the 
surface of Mars could therefore be valuable for as- 
sessing this danger. Electric field measurements could 
also be useful for detecting natural di that 
originate in dust storms. This detection could be per- 
pare at —_— wn oy from 10s of km in the —_ 
of J-charge-like discharge freer styl we yea is- 
tances if there exists a global electrical circuit or Schu- 
mann resonance spectrum. 
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reshold Measurements: Simula- 
tions under Heated Surface Conditions. 
B. R. White, R. Greeley, and R. N. Leach. May 91, 


2 
in NASA. Ames Research Center, Sand and Dust on 
MARS p 58-59. 


Diurnal changes in solar radiation on Mars set u 
cycle of cooling and eee of the a boundary 
layer, this effect strongly i 

stratification of the air layer is table # in an aaa 
since the ground is cooler than the air above it. When 
the ground is heated and becomes warmer than the air 
its heat is transferred to the air above it. The heated 
parcels of air near the surface will, in effect, increase 


California Univ., Davis. 
Martian Dust Th 


compared to an unheated or cooled surface. This 
means that for the same wind speed at a fixed hei 
above the surface, ground-level shear stress will 
reater for the heated surface than an unheated sur- 
ace. Thus, it is possible to obtain saltation threshold 
conditions at lower mean wind speeds when the sur- 
face is heated. Even though the mean wind speed is 
less when the surface is heated, the surface shear 
stress required to initiate particle movement remains 
the same in both cases. To investigate this phenome- 
non, low-density surface dust aeolian threshold meas- 
urements have been made in the MARSWIT wind 
tunnel located at NASA Ames Research Center, Mof- 
fett Field, California. The first series of tests examined 


threshold values of the 100 micron sand material. At 
13 mb surface pressure the unheated surface had a 
threshold friction speed of 2.93 m/s (and approximate- 
ly corresponded to a velocity of 41.4 m/s at a height of 
1 meter) while the heated surface equivalent bulk 
Richardson number of -0.02, yielded a threshold fric- 
tion speed of 2.67 m/s (and approximately corre- 
sponded to a velocity of 38.0 m/s at a height of 1 
meter). This change represents an 8.8 percent de- 
crease in threshold conditions for the heated case. 
The values of velocities are well within the threshold 
range as observed by Arvidson et al., 1983. As the sur- 
face was heated the. threshold decreased. At a value 
of bulk Richardson number equal to -0.02 the thresh- 
old friction speed and threshold wind speed appears to 
level-off to a constant value. This trend also was > 
served in the MARSWIT experiments involving the 11 
micron sized-silt material. 
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N91-27082/7/GAR 

(Order as N91-27057/9/GAR, PC m4 

A01 
National Aeronautics and Space ge aeeaa Mof- 
Dust in the Mare Atmosphere. 
in tmosphere. 

R. W. Zurek, and R. M. Haberle. May 91, 2p 
In Its Sand and Dust on MARS p 60-61. Prepared in 
roy aoe + with Jet Propulsion Lab., California Inst. 
Of Tech., Pasadena. 


The amount of dust suspended in the Martian atmos- 
phere is highly variable with location and with time. The 
opacity of the sky is best known at the two Viking 
Lander sites, where visual, vertical-column optical 
depth never fell below a value of a few tenths duri 
the 1.25 Mars years of observations and yet ouaniel 
2 to 3 during two great dust storms in 1977. Elsewhere 
on the planet, optical depths have been estimated 
from orbiter visible imaging of surface contrasts and 
from mapping of infrared emission from the surface 
and the overlying (dusty) atmosphere. In many cases 
these opacities (and thus dust amounts) may be uncer- 
tain by as much as a factor of two. Viki inder ob- 
servations of twilight indicate that the background dust 
haze is more or less uniformly mixed with altitude in the 
lower atmosphere. ations from spacecraft indi- 
cate that there may be come seasonal variations to the 
height of these dust hazes, which sometimes extend 
above 30 km. (Ice haze layers may occur as high as 80 
km.) The existing observations do not constrain the 
composition or the size distribution of the suspended 
dust particles very well. Remote sensing observations 
peo oo yes en the product of the number of 
the geometric cross-sections (and so particle 
size a shape), and the extinction efficiency of the 
particles (and so the particle composition), as integrat- 
ed over the particle size distribution and along the line 
of sight. While the observed variation of dust opacity 
with wavelength constrains these quantities, it does 
not often permit the unique determination of the indi- 
vidual properties of the suspended dust. A size distri- 
bution having a cross-section Ihted mean particle 
radius of 2.5 microns was ded from a synthesis of 
IR thermal emission spectra observed in the 
Southern Hemisphere by Mariner 9 during the 1971 
global dust storm. Although the IR thermal emission is 
relatively insensitive to the sub-micron sized particles 
which tend to dominate visible opacity, this same size 
distribution was consistent with modeling of the sky 
brightness variation near the sun, as seen through the 
background haze above the Viking lander sites in the 
Northern Hemisphere. 


160,948 
N91-27087/6/GAR 
National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space mae Center. 
1980 Solar Maximum Mission Event oe 
. M. Speich, J. J. Nelson, J. P. Licata, and A 
Tolbert. Jun 91, 435p NAS 1.15:4287, REPT- 
91B00095, NASA-TM-4287 
Prepared in cooperation with St Systems Corp., 
Lanham, MD. 


pom aa is contained on solar burst and transient 
ed by the Solar Maximum Mission 

(SMM during 1980 pointed observations. Data from 
the following SMM experiments are included: (1) 
Gamma Ray Spectrometer, (2) Hard X-Ray Burst 
NF Cnet Goeatomane ak, os 
(4) Flat ‘ometer, - 
trometer, (6) Ultraviolet hae and ‘olarimeter, 
and (7) Coronagraph/Polarimeter. Correlative optical, 
radio, and Geostationary Operational Environmental 


PC A19/MF A04 


. K. 


160,952 
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Satellite (GOES) x ray data are also presented. Where 

— bursts or transients observed in the various 

a were grouped into discrete flare events 

by unique event numbers. Each event carries 

a eee denoting the quality or completeness of the 

observations. ft pointing coordinates and 

flare site angular displacement values from Sun center 
are also included. 
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Joint Publications Research Service, Ari ' 
Scientists’ Discoveries on Galton: Gateaneae 


Noted. 

V. Romanenkova, and A. eae my 7 Feb 91, 2p 
In Its Jprs Report: Science and T echnology. Ussr: 
Space p 21-22. Trans. into English from Tass 
Gueseti USSR), 16 Nov. 1990. 


earth. Tho reeuls of fis decovery ane successhaly 
used during studies of continental movements, in the 
time service, and in resolving other applied tasks. An- 
other discovery is also denmaed By comparing cer- 
tain parts of spectrum of various astronomical 

Yuriy Pskovskiy defined more precisely the nature of 
supernova stars and determined their physical charac- 
teristics. 


160,950 
N91-27185/8/GAR 
(Order as N91-27183/3/GAR, PC — 
1) 
Joint Publications Research Service, Arlington, VA. 
-70 Millimeter Radio’ \ 
L. M. Gindilis. 7 Feb 91, 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 22-27. Trans. into English from Zemlya | Vse- 
= (Moscow, USSR), No. 4, Jul. - Aug. 1990 p 26- 
1. 


Construction of a radio ee Se 7» 
under way on the Suffa Plateau in U SSR (USSR). 
The main instrument of the observatory will be the 70- 
meter RT-70 radiotelescope, which is designed for op- 
eration in the millimeter wavelength range. The follow- 
ing topics are included: prototype oan modernization: 
optical configuration: Poe surface; radiohologra- 
phic adjustment; and scientific objectives. 


160,951 
N91-28059/4/GAR PC A03/MF A01 


Louisiana yo Univ., Baton 
Cosmic Ri wren and Silicon Track 
Detector Di 


Final Technical Report, 1 Dec. 1987 - 30 Nov. 1990. 
W. V. Jones, and J. P. Wefel. 1991, 27p NAS 
1.26:187708, NASA-CR-187708 

Contract NAGW-1247 


The purpose was to conduct research on: S) pee 

sensing detector systems, those based 

upon silicon detectors, for use in future balloon and 

satellite experiments; and (2) positrons, electrons, 
‘oton, anti-protons, and helium particles as measured 

the NASA NMSU Balloon Magnet Facility. 
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1/GAR 
Oxford Univ. (England). Nuclear Physics Lab. 
Rotation of the the Neutron-Drip Superfluld in Pulsars: 
The Interaction and 
P. B. Jones. 1991, 4 OUNP-90-17 
See also PB90-273012 


The movement and pinning of neutron vortices has 
been studied with reference to the superfluid compo- 
nent whose relaxation gives the large discontinuities in 

ular velocity time-derivative observed for PSR 
0355+ 54 and 0833-45. At high temperatures, early in 
the life of a pulsar, the vortices are not pinned but 
move in almost exact corotation with the superfluid. 
The balance of evidence indicates that corotation of 
vortices and superfluid, which has consequences for 
the interpretation of timing noise and the estimation of 
internal temperatures, persists throughout the life of a 
pulsar. 
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PBS1-230201/GAR PC A08/MF A02 

National Geophysical Data Center, Boulder, CO. 
ysical Data Number 562, June 1991. 

Part 1 — Reports). Data for May, April 1991, 


and Late 
H. E. Coffey. Jun 91, 154p SGD-562-PT-1 


See also PB91-217331 and Part 2, PB91-230219. 


Contents: 

Detailed index for 1990-1991; 

Data for May 1991--Solar-terrestrial environment, 
IUWDS alert periods (advance and worldwide), 
Solar ge indices, Solar flares, Solar radio 
emission, Stanford mean solar magnetic field; 

Data for April Sool Solar active regions, Sudden 
ionospheric disturbances, Solar radio spectral 
observations, Cosmic ray measurements by 
neutron monitor, Geomagnetic indices; 

Late data--Solar radio emission March-April 1991, 
Geomagnetic indices February-March 1991, 
Solar active regions errata March 1991. 


160,954 
PB91-230219/GAR PC A06/MF A02 
National Geophysical Data Center, Boulder, CO. 

Data Number 562, June 1991. 
Part 2 (Comprehensive Reports). Data for Decem- 
ber 1990 and Miscellaneous. 
H. E. Coffey. Jun 91, 103p SGD-562-PT-2 
See also PB91-217349 and Part 1, PB91-230201. 


Contents: 

Detailed index for 1990-1991; 

Data for December 1990--Solar flares, Solar radio 
bursts at fixed Sera Solar x-ray 
radiation from GOES satellite, Mass ejections 
from the sun, Active prominences and 
filaments. 


Cosmic Ray Research 


160,955 
N91-26407/7/GAR 
ees Univ. in Huntsville. 


Gamma Ray Astronomy. 
Final Technical Progress Report. 
W. S. Paciesas. Jan 91, 33p NAS 1.26:187774, 
NASA-CR-187774 
Contract NAS8-36955 


Miscellaneous tasks related to the development of the 
Bursts and Transient Source Experiment on the 
Gamma Ray Observatory and to analysis of archival 
data from balloon flight experiments were performed. 
The results are summarized and relevant references 
are included. 
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AD-A237 964/2 Not available NTIS 
Phillips Lab., Hanscom AFB, MA. 
ical State of the Auroral lonosphere 
interplanetary Magnetic Field: A 


T Case i 
G. T. Marklund, L. G. Blom 
Elphinstone, and L. J. Zanetti. 1 Jun 91, 14p Rept 


, J. S. Murphree, R. 


D. 

no. PL-TR-91-2158 

Availability: Pub. in Jnl. of Geophysical Research, v96 
nA6 p9567-9578, 1 Jun 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


160,957 
AD-A238 282/8 


22 VOL. 91, No. 22 


Not available NTIS 


Phillips Lab., Hanscom AFB, M 
Trai ofa High Energy Neutral Beam in the At- 


S. T. Lai. 1990, 6p Rept no. PL-TR-91-2165 
Availability: Pub. in P ysics of Space Plasmas, = 
Conference Pr ings and Reprint Series, N 
p455-459, 1990. Available to DTIC users only. No 
copies furnished by NTIS. 


No abstract available. 
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Techno! International Corp., Bedford, MA. 

DNA 1 Su tegen hy Summary for 1989. 
Technical rept. 1 Jan 89-1 

- ‘t Boquist. 1 Jul 91, 32p TIC-864, DNA-TR-90- 


Conueat DNA001-88-C-0033 


This annual report summarizes the technical work per- 
formed in the planning and preparation of the ground 
bones instrumentation planned for use on the EXCEDE 
upper atmospheric research experiment scheduled 
for the spring 1990. A summary of this effort, the re- 
sulting instrument plan, and the completion status of 
+ optical instrumentation are contained in this report. 
pes ap bey same period, The vendor continued to pro- 
ita, measurements, and data film copies relating 
to pyran an effects topics. The EXCEDE Ill experi- 
ment was designed to quantitatively measure the opti- 
cal emissions associated with the collisional excita- 
tions of the upper atmosphere by a rocket borne elec- 
tron beam accelerator. Gonateelions of the real time 
and decaying emissions brightness and spectral char- 
acteristics will be analyzed to provide data on the at- 
mospheric composition and reaction/rates of the 
beam excited species. 
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DE91015379/GAR PC A04/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 
Magnetospheric equilibrium with anisotropic pres- 


C. r Cheng. Jul 91, 55p PPPL-2762 
Contract AC02-76CH03073, Grant ATM-891 1638 
Sponsored by Department of Energy, Washington, DC. 


Self-consistent magnetospheric equilibrium with aniso- 
tropic pressure is obtained by employing an iterative 
metric method for solving the inverse equilibrium equa- 
tion in an optimal flux coordinate system. A method of 
determining plasma parallel and perpendicular pres- 
sures from either analytic particle distribution or parti- 
cle distribution measured along the satellite’s path is 
presented. The numerical results of axisymmetric 
magnetospheric equilibrium including the effects of 
finite beta, pressure anisotropy, and indary condi- 
tions are presented for a bi-Maxwellian particle distri- 
bution. For the isotropic pressure cases, the finite beta 
effect produces an outward expansion of the constant 
magnetic flux surfaces in relation to the dipole field 
lines, and along the magnetic field the toroidal ring cur- 
rent is maximum at the magnetic equator. The effect of 
pressure anisotropy is found to further expand the flux 
surfaces outward. Along the magnetic field lines the 
westward ring current can be peak away from the 
equator due to an eastward current contribution result- 
ing from pressure anisotropy. As pressure anisotropy 
increases, the peak westward current can become 
more singular. outer boundary flux surface has 
significant effect on the magnetospheric equilibrium. 
For the outer flux boundary resembling dayside com- 
pressed flux surface due to solar wind pressure, the 
deformation of the magnetic field can be quite different 
from that for the outer flux boundary resembling the 
tail-like surface. 23 refs., 17 figs. 


160,960 
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(Order as N91-26162/8/GAR, PC - 4 
Joint Publications Research Service, Arlington, VA. 
Measurements of the Longitudinal Movements of 
O(+) lons in the Subauroral Upper Atmosphere 
from the Aureol 3 Satellite (Abstract Only). 
Lv. Zinin, HF ey ev, Y. |. COnerdi, A. 

, rigoryev. 1 r91, 1p 
In Its Jprs Ri Science and Techno! Ussr: 
Space p 35. Trans. into een). Vv from Kosmicheskiye 
ange me (Moscow, U V. 28, No. 6, Nov.- 
Dec. 1 p 886-889. 


The study of the longitudinal movements of thermal 
ions in the upper ionosphere, which dictate their out- 


flow into the magnetosphere, is important in the phys- 
ics of ionosphere-magnetosphere interaction. The 
main mechanism for this transfer is the polar wind. 
Recent experimental data have confirmed the polar 
wind theory for light ions, and indicated significant 
upward fluxes of thermal O(+) ions from the high lati- 
tude ionosphere. The question then arises of how well 
these longitudinal movements of O(+) are described 
by a non-steady state hydrodynamic model of the 
rd wind. These fluxes were measured from the F 
layer to 1,500 to 2,000 km by the Aureol 3 satellite, 
part of a Soviet-French collaboration. The DYCTION 
instrument used to make the measurements is de- 
scribed. It was found that at night there was a down- 
ward flux of O(+) ions, especially at high altitudes. In 
the early morning, the opposite was true for the F 
layer, O(+) ions moved upward at speeds reaching 
400 to 700 m/s. The upwelling is due to a sharp in- 
crease in electron temperature due to the appearance 
of photoelectrons against a background of decreased 
nighttime electron concentration and temperature. 
There is qualitative agreement between the model and 
experimental data. Differences in the speed of ion ava- 
lanche are due to the actual nonMaxwellian distribui- 
ton of velocities. Deviations in observed data are due 
to measurement error and the changing effects of geo- 
magnetic activity and variations in ion temperature. 


160,961 
N91-26172/7/GAR 
(Order as N91-26162/8/GAR, PC ow 
01 
Food Smee ye Research Service, Arlington, VA. 
Equatorial and Polar Boundaries o 
Penetration Zo : lar ——s P nwag mons About x 
into Magnetosphere During Strong ine 
Storm (Abstract Only). 
L. A. Darchiyeva, T. A. Ivanova, E. N. Sosnovets, 
and L. V. hay one og 16 Apr 91, 2p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 37-38. Trans. into a ish ee Geomagne- 
tizm | Aeronomiya (Moscow, USSR), V. 30, No. 5, 
Sep.-Oct. 1990 p 856-858. 


Research on the asymmetric injection of ring current 
= on the basis of direct measurements on a 
le satellite does not make it possible to obtain the 
glob: ai picture of particle injection because the satellite 
intersects only two narrow sectors LT. ae a 
study was made of the dynamics of the equatori 
polar boundaries of penetration of solar protons into 
the magnetosphere on the basis of published data 
from simultaneous measurements on three artificial 
satellites during the phase of development and at 
onset of the recovery phase of the strong magnetic 
storm of 3 to 4 Apr. 1979, supplemented by data from 
the world network of magnetic observatories. It was 
found that the extremal approach of the boundary of 
netration of solar protons with an energy about 1 
eV to the Earth occurred several hours before the 
storm maximum and with a minimal latitudinal position 
of the polar electrojet. Quasiperiodic movements of 
the polar boundaries of solar protons in the magnetos- 
phere, associated with a series of substorms in the 
process of development of a world magnetic storm, 
were discovered. 
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Joint ere Research Service, Arlington, VA. 
Modelling the Dynamics of Fluxes of Electrons 
with Ene 30-300 keV in Geostationary Orbit 
(Abstract 

V. 1. a. GV. Popov, and S. S. Sheshukov. 
16 Apr b 
In Its fa eport: Science and Technology. Ussr: 
Space p 38. Trans. into ag from ates I 
Aeronomiya (Moscow, U: ), V. 30, No. 5, Sep.-Oct. 
1990 p 866-868. 


A model of the dynamics of electrons with energies 30 
to 300 keV along a tionary orbit was construct- 
ed. The purpose of the model was a diagnosis or pre- 
diction of the state of the medium at a specific moment 
in time on the basis of input parameters (geop hysical 
and heliophysical indices). In this model Se taeien 
flux | with energy E acting ona satellite in a geostation- 
ary orbit at a specific moment in universal time can be 
described by three components: (1) asymmetry of drift 
shells of electrons in a ‘stationary’ magnetosphere; (2) 
adiabatic change in fluxes of electrons associated with 
slow deformation of drift shells with a change in solar 





wind parameters; and (3) nonadiabatic changes in 
electron fluxes occurring during a substorm and ‘injec- 
tion’ events. The model was used in an analysis of 
data for the period 10 Mar. to 16 Jun., 1986. Measure- 
ments were made in six channels in the energy range 
30 to 300 keV on three satellites situated — 
ly uniformly along a geostationary orbit. Each of the 
satellites carried identical particle spectrometers. An 
analysis of the spectra of variations gives the basis for 
representation of the change in electron fluxes in the 
course of a 24 hour period in the form of an expansion 
into a Fourier series. As an illustration, the results of 
= phan the model for a retrospective prediction of the 

fluxes of electrons in a geostationary orbit 
wes mens ior a day with average magnetic activity 
during which several substorms were observed. 
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Joint Publications Research Service, yo om VA. 
Effect of Turbulence on Impurity Observation in 
Upper Atmosphere Using Lidar Method. 

M. F. nae D. M. Smagin, and A. D. Pivnenko. 12 


ei Ad Jprs Report: Science and Technology. Ussr: 
Earth Sciences p 24-29. Trans. into English from Izves- 
ja Akademii Nauk Turkmenskoy SSR: Seriya Fiziko- 
ekhnicheskikh, Khimicheskikh | Geologicheskikh 
_ (Ashkhabad, USSR), No. 5, Sep.-Oct. 1990 p 18- 


The lidar method of studying the behavior of man- 
made impurity releases has been widely used in recent 
years in studies of the upper ai here dynamics 
and parameters. The method is very sensitive, and this 
significantly affects the impurity observation process, 
which has long duration, unlike observation methods 
such as meteor radar, and age aye Rl of —— 
and man-made glowing clouds. lysis of the 
space-time behavior of impurity pertains to 80 to 100 
km altitudes at medium latitudes and —_ to the op- 
tical detection and ranging method. Turbulence devel- 
ops at these altitudes. It is assumed that impurity con- 
sists of a monocomponent neutral conservative gas 
and that its diffusion occurs in the uniform stationary 
turbulence field. A moving coordinate system was 
chosen whose origin coincides with the impurity re- 
lease point and is moving at the regular wind velocity. 

Under these conditions the process of impurity diffu- 
sion is described in mathematical computations. 


PC A06/MF A02 
Michigan Univ., Ann Arbor. 
Analysis of a Rocket Tomography Measurement of 
the N2+3914A Emission and ND lonization Rates 
in an Auroral Arc. 
Final Technical Report. 
|. C. Mcdade. 12 Ju! 91, 119p NAS 1.26:188622, 
NASA-CR-188622 
Contract NAG5-670 


Techniques were developed for recovering two-dimen- 
sional distributions of auroral volume emission rates 
from rocket photometer measurements made in a 
tomographic spin scan mode. These tomographic in- 
version procedures are based upon an algebraic re- 
construction technique (ART) and utilize two different 
iterative relaxation techniques for solving the problems 
associated with noise in the observational data. One of 
the inversion algorithms is based upon a least squares 
method and the other on a maximum probability ap- 
proach. The performance of the inversion hms, 
and the limitations of the rocket tomogr y tech- 
nique, were critically assessed using various ‘actors 
such as (1) statistical and non-statistical noise in the 
observational data, (2) rocket penetration of the aur- 
oral form, Bang background sources of emission, (4) 

— due to the photometer field of view, and (5) 
temporal variations in the auroral form. These tests 

that the inversion procedures may be success- 
fully applied to rocket observations made in medium 
intensity aurora with standard rocket photometer in- 
struments. The inversion procedures have been used 
to recover two-dimensional distributions of auroral 
emission rates and ionization rates from an existing set 
# bere rocket evened oe 

ich were made in a tomographic 

pee the ARIES auroral cam » Te pa 
sional distributions of the 3914.  eohane emission 
rates recoverd from the inversion of the rocket data 
compare very well with the distributions that were in- 
ferred from ground-based measurements using trian- 


jeg eb ws ear techniques and the N2 ionization 
rates deriv m the rocket tomography results are in 
very good agreement with the in situ 
ments that were made during the flight. Three pre- 
prints describing the tomographic inversion techniques 
and the tomographic — of the ARIES rocket data 
are nchedied a as append 


le measure- 
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5 Fukao, Oct 89, 371p NAS 1.26:188623, NASA- 
Contract MAP-HANDBOOK-30 

Sponsored by NASA and UNESCO. School Held in 
Kyoto, Japan, 24-28 Nov. 1988. 


No abstract available. 
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ps Univ. (Japan). Radio Atmospheric Science 
er. 
_ Aspects of Radar Atmospheric Dynam- 


S. Kato. Oct 89, 18p 

In International Council of Scientific Unions, Kyoto 
Middle Ai here Program. Handbook for MAP. 
Volume 30: International School on Atmospheric 
Radar p 1-18 (See N91-26613 18-46). 


A review of the history of —_ techniques which have 
been applied to atmospheri ation is given. The 
author starts with ionosphere observation with the ion- 
osonde, symbolizing as it does the earliest hist 
radar observation, and proceeds to later dev 
ments in radar observation such as the use of partial 
reflection, meteor, and incoherent scatter radars. Mes- 
osphere stratosphere troposphere (MST) radars are 
discussed in terms of lower atmosphere observation. 
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Cornell Univ., Ithaca, NY. 
Incoherent Scatter Radar Observations of the lon- 


5? Hagfors. Oct 89, 32p 

In International Council of Scientific Unions, Kyoto 
Middle Atmosphere Program. Handbook for MAP. 
Volume 30: International School on Atmospheric 
Radar p 333-364. 


Incoherent scatter radar (ISR) has become the most 
powerful means of studying the ionosphere from the 
ground. Many of the ideas and methods underlying the 
troposphere and stratosphere (ST) radars have been 
taken over from ISR. Whereas the theory of refractive 
index fluctuations in the lower a ee a 
as it does on turbulence, is poorly u 
oo of the refractivity fluctuations in the bo lmenghars, 
nd on thermal fluctuations, is known in 
pam detail. The u ing theory is one of the most 
successful theories in physics, and allows for 
many detailed investigations of a number of 
eters such as electron density, electron temperature, 
ion temperature, electron mean velocity, and ion mean 
velocity as well as parameters peranig to composi- 
tion, go density and others. Here, the author re- 
—s fundamental processes involved in the scat- 
from a plasma a or near ther- 
a luctuations in density. indamental scattering 
properties of the pene s to the physical parameters 
characterizing them from first principles. He does not 
discuss the ation process itself, as the observa- 
tional principles are quite similar whether they are ap- 
plied to a neutral gas or a fluctuating plasma. 
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Theoretical and Experimental Studies Relevant to 
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nn 
C. E. Keffer. 24 Jun 91, 623p NAS 1.26:188491, 
NASA-CR-188491 
Contract NAGS-834 


reso aennion Soo 
detailed with emphasis on the interpretation or auroral 


Btre 
8 Fs 


make significant coubutens to the 
based auroral imaging. 
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eport. 

Peuquet. 1 May 91, 37p NAS 1.26:185992, 
NASA-GH 85992 

Contract NAG5-1437 


No abstract available. 
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by NASA and UNESCO. Workshop Held in 


roe Cocos Pinlend. 18 Jul. 1988; Sponsored in Part by 
IAGA, I|AMAP, SCOSTEP, and URSI. 


No abstract available. 


GAR PC A02/MF A01 
Cooperative Inst. for Research in Environmental Sci- 
ence, Langer i co. 


Studies of Magnetopause Structure. 

Final Report, 15 Mar. 1987 - 31 Jul. 1991. 

T. W. . 31 Jul 91, 6p NAS 1.26:188639, 
NASA-CR-188639 

Contract NAGW-1054 


From the International Sun-Earth Explorers (ISEE) 1 


topa i 
Williams, 1982). The were 
particu examined at and near the times that Rus- 
sell and E (1978) identified as flux transfer events 
(FTE). Using a simple, one-dimensional, quasi-static 
model, particle orbits were followed numerically, from 
the magnetosphere into the sheath. The inner, 
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trapped, distribution initializes the distribution function. 
Liouville’s theorem allows the inner distribution to be 
mapped into the sheath following the orbits. This map- 
ping is shown for four mangetosheath ion flows (MIF’s) 
corresponding to four flux transfer events. Results 
from the studies are discussed. A brief discussion of 
current sheet particle motion is presented. 


Dynamic Meteorology 


160,972 


AD-A238 273/7/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 

Refractive Conditions in Arabian Sea and Their Ef- 
fects on oo and Soames Radar Operations. 
Master's 
K. Khan. ae 90, 107p 


This thesis examines how atmospheric conditions in- 
fluence the performance of radar and Electronic War- 
fare systems. Of particular interest is the frequency of 
occurrence of various types of ducts in the Arabian 
Sea which is presented. Potential tactical advantage 
through better knowl of ducting conditions is also 
examined. EREPS and IREPS, PC based S for 
evaluating the atmospheric effects on radio systems, 
are addressed. An application of the above is the Air- 
borne Microwave Refractometer (AMR) installed in - 
aircraft which samples the above conditions and 

vide an a of the meteorological profile o' the 


we yee ~ installation in Pakistan 
Navy P-3C is discussed. 


160,973 


AD-A238 635/7/GAR PC A05/MF A01 

Natur te EePecamion etten ae Fronts | 
oO oO in 
California. 

Master’s Thesis. 

J. A. Yetter. Sep 90, 78p 


An examination is made of the nature of aay oy of 
sea breeze fronts in central California. From 15 to 30 
September, 1987, the Land/Sea Breeze Experiment 
(LASBEX) provided a series of meteorological obser- 
vations including sodar, lidar, rawinsonde, radiosonde 
and surface observations. Surface observations of op- 
portunity were also available from local marine labs 
and airports. Using a very simple linear model, the 
speed and direction of the sea breeze front is investi- 
gated. The speed of frontal propagation varied from 1 
m/s to 3 m/s. A correlation between the speed of fron- 
ition and estimated surface heat flux is ob- 
. direction of frontal propagation tends to 
be up valley. Comparison of the tion 
vector with stations in the southern portion of Monte- 
aged shows that the front is curved on the mesos- 
cale. 


160,974 


DE91015144/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Atmospheric dispersion models for dense gas re- 


D.L. Ermak. 18 Jun 91, 18p UCRL-JC-107536, 
CONF-9107114-3 

Contract W-7405-ENG-48 

International System Safety Society (SSS) conference 
(10th), Dallas, TX (USA), 18-22 Jul 1991. Sponsored 
by Department of Energy, Washington, DC. 


In this paper we present a limited review of ne en 
ic dispersion models that were specifically dev 

to treat denser-than-air releases. We uae 4 
models into the two classes: three-dimensional, con- 
servation equation models and one-dimensional 
(quasi-three-dimensional) similarity models. These two 
classes of models differ considerably in physical com- 
pleteness, numerical complexity, computer capability 
required to run the models, and ease of use. For each 
class of models, ae at ade alk 
distinguishing features, examples of models devel- 
oped in the past decade, their advantages and disad- 
vantages as a class, and some preliminary results from 
independent model evaluations. attention is 
given to the FEM3 and SLAB models developed at 
Lawrence Livermore National Laboratory. 8 refs. 
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160,975 
N91-26617/1/GAR 
(Order as N91-26613/0/GAR, PC art 


Instituto Geofisico del Peru, Lima. Jicamarca Radio 
Observatory. 

Characteristics of MST Radar Echoes 
and Its Interpretation. 
R. F. Woodman. Oct 89, 39p 
In International Council of Scientific Unions, Kyoto 
Middie Atmosphere Program. Handbook for MAP. 
Volume 30: International School on Atmospheric 
Radar p 114-150 (See N91-26613 18-46). 


Two concepts of fundamental importance are re- 
viewed: the autocorrelation function and the frequency 
power spectrum. In addition, some turbulence con- 
posed the relationship between radar signals and at- 
heric medium statistics, partial reflection, and the 
characteristics of noise and clutter interference are 
discussed. 


160,976 
N91-26618/9/GAR 
(Order as N91-26613/0/GAR, PC —_ 


) 
a Univ. (Japan). Radio Atmospheric Science 


~~ Acquisition and Processing. 

T. Tsuda. Oct 89, 33p 
In International Council of Scientific Unions, prey 
Middle Atmosphere Program. Handbook for 
Volume 30: International School on Atmospheric 
Radar p 151-183 (See N91-26613 18-46). 


Fundamental methods of signal processing used in 
normal e strat e froposphere (MST) 
radar observations are described. Complex time series 
of received signals obtained in each —_ gate are 
converted into Doppler ‘a, from which the mean 

ler shift, spectral width and signal-to-noise ratio 
(SNR) are estimated. These spectral parameters are 
further utilized to study characteristics of scatterers 
and atmospheric motions. 


160,977 
N91-26619/7/GAR 
(Order as N91-26613/0/GAR, PC oar +-3 


Case Western Reserve Univ., Cleveland, OH. 
Spectral and Correlation with 

tions to Middie-Atmosphere 

P. K. Rastogi. Oct 89, 44p 

In International Council of Scientific Unions, Kyoto 
Middle A e Program. Handbook for MAP. 


Volume 30: International School on Atmospheric 
Radar p 184-227. 


The correlation and spectral analysis methods for uni- 
formly sampled stationary random signals, estimation 
of their spectral moments, and problems arising due to 
nonstationary are reviewed. Some of these methods 
are already in routine use in atmospheric radar experi- 
ments. Other methods based on the maximum entropy 
principle and time series models have been used in 
analyzing data, but are just beginning to receive atten- 
tion in the analysis of radar signals. These methods 
are also briefly discussed. 


160,978 
N91-26620/5/GAR 
(Order as N91-26613/0/GAR, PC — 


) 
Kyoto Univ. (Japan). Radio Atmospheric Science 
Center. 


Target Parameter Esti 

W. K. Hocking. Oct 89, 41p 

In_ International Council of Scientific Unions, Kyoto 
ram. Handbook for MAP. 


- i School on Atmospheric 
Radar p 228-268 (See N91-26613 18-46). 


The objective of ay radar experiment is to determine 
as much as possible about the entities which scatter 
the radiation. This review discusses many of the vari- 
ous parameters which can be deduced in a radar ex- 
periment, and also critically examines the procedures 
used to deduce them. Methods for determining the 
mean wind velocity, a RMS eceane al velocities, tur- 
bulence parameters, and the scatterers 
are considered. Complications own these determina- 


scatterers is important in order to make better determi- 


nations of these various quantities. Finally, some other 
parameters, which are less easily acquired, are consid- 
ered. For example, it is noted that momentum fluxes 
due to buoyancy waves and turbulence can be deter- 
mined, and on occasions radars can be used to deter- 
mine stratospheric diffusion coefficients and even tem- 
perature profiles in the atmosphere. 


160,979 
N91-26621/3/GAR 
(Order as N91-26613/0/GAR, PC -—— 


) 
fale fuer Aeronomie, Katlenburg-Lindau 
Gravity Wave 

ak and Instabilities in the Lower and 


/ co er. Oct 'g9, 30p 

In International Council of Scientific Unions, Kyoto 
Middie Atmosphere Program. Handbook for MAP. 
Volume 30: International School on Atmospheric 
Radar p 269-298. 


Some basic aspects of mesoscale and small-scale 
gravity waves and instability mechanisms are dis- 
cussed. Internal gravity waves with wavelengths be- 
tween ten and less than one kilometer and periods be- 
tween several hours and several minutes appear to 
play a central role in atmospheric wavenumber and 
frequency spectra. Therefore, the author discusses 
the propagation of gravity waves in simplified atmos- 
pheric models. Their interaction with the wind as well 
as their mutual interaction and stability mechanisms 
based on these processes are discussed. Mesosphere 
stratosphere here radar observations showing 
the relevant hydrodynamic processes are stressed. 


160,980 
N91-27599/0/GAR 
(Order as N91-27597/4/GAR, PC ear t-8 


Pennsylvania State Univ., Univ Park. 
Determination and impact of Surface Radiative 
Processes for Toga Coare. 

ee ee ne 
Webster. 1 May 91, 12 P 

In Its an Assessment of NASA Master Directory/Cata- 
log Interoperability for Interdisciplinary Study of the 
Global Water Cycle p 10-21. 


Experiments using atmospheric general circulation 
models have shown that the atmospheric circulation is 
very sensitive to small changes in sea surface temper- 
ature in the tropical western Pacific Ocean warm pool 
region. The mutual se of the ocean and the at- 
mosphere in the warm pool region places stringent re- 
quirements on models of the coupled ocean atmos- 
phere system. At present, the situation is such that di- 
agnostic studies using available data sets have been 
unable to balance the surface energy budget in the 
warm pool region to better than 50 to 80 bg rate 
Tropical Ocean Global a (TOGA neyo 
Ocean Atmosphere Ri iment ( is 
an observation and ling program that cies spe- 
cifically at the elucidation of the physical process 
which determine the mean and transient state of the 
warm pool region and the manner in which the warm 
oe interacts with the global ocean and atmosphere. 
is project focuses on one very important aspect of 
the ocean a e interface component of TOGA 
COARE, the temporal and spatial variability of 
surface radiative fluxes in the warm pool region. 


160,981 
PAT-APPL-7-618 790/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
etree telaenns Profiler for Clear Air T 
re or r Air Tur- 
Prediction. 


bulence 

Patent Application. 

B. L. Gary. Filed 27 Nov 90, 33p N91-23662/0 

Contract NAS7-918 

This Gualnaek some | a — for U.S. li- 
and, possi lor foreign licensing. Copy of 

epploston available NTIS. 


A method is disclosed for determining Richardson 
Number, Ri, or its reciprocal, RRi, for clear air predic- 
tion using measured potential temperature and deter- 
mining the vertical gradient of potential temperature, 
d(theta)/dz. Wind vector from the aircraft instrumenta- 
tion versus potential temperature, dW/D(theta), is de- 
termined and multiplies by d(theta)/dz to obtain dW/ 
dz. Richardson number or its reciprocal is then deter- 
mined from the relationship Ri = K(d(theta)/dz divided 





(dW/dz)squared) for use in detecting a trend toward a 
threshold value for the purpose of predicting clear air 
turbulence. Other equations for this basic relationship 
are disclosed together with the combination of other 
atmospheric observables using multiple regression 
techniques. 


160,982 

PB91-208710/GAR PC A04/MF A01 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Wave ge yr oe Lab. 

PROFILE: A ram to Generate Profiles from 
HARPO/HARPA Environmental Models. 

Technical memo. 

J. A. Harlan, T. M. Georges, and R. M. Jones. Apr 
91, 52p NOAA-TM-ERL-WPL-198 


The report describes a FORTRAN computer program, 
PROFILE, that will generate plotting-command files for 
profile plots of the environmental models (e.g. sound 
speed, current or wind velocity, temperature) used with 
the acoustic ray ee programs HARPO (underwater 
— and HARPA (atmospheric acoustics). Pro- 

files (plots of depth/height versus environmental 
model parameter) can be made for any longitude-lati- 
tude for models that depend on all three spatial dimen- 
sions. 


160,983 
PBS1-220111/GAR PC A12/MF A03 
Arkansas Univ., Fayetteville. Dept. of Chemical Engi- 


neeri 

LNG Vapor Dispersion Prediction with the DEGA- 

DIS Dense Gas rsion co ee Topical Report, 

April 1988-Ju . Documentation 

J. Havens, 7. Spicer. Sep 90, 251p GRI-89/0242 
, GRI/SW/DK-91/002A 

Contract GRI-5086-252-1287 

For system on diskette, see PB91-509711. Sponsored 

by Gas Research Inst., Chicago, IL. 


The topical report is one of a series on the develop- 
ment of methods for LNG vapor dispersion prediction 
for by etl application. The results indicate that the 
DEGADIS model is superior both phenomenologically 
and in performance to the Gaussian line source model 
promulgated in 49 CFR 193 for LNG vapor dispersion 
simulation. Availability of the DEGADIS model for VAX 
and IBM-PC formats provides for wider use of the 
model and greater potential for industry and regulatory 
acceptance. The acceptance is seen as an important 
interim objective while research continues on vapor 
dispersion estimation methods which provide for ef- 
fects of vapor detention systems, turbulence induced 
by plant structure, and plant/area topographical fea- 
tures. 


160,984 
PB91-509711/GAR CP p03 
A Research Inst., Chica 

section with the DEGA- 


Vapor 
DS, Dense Gas Dispersion Model (for Microcom- 


jodel-Simulation. 
Jan 91, 2 diskettes GRI/SW/DK-91/002 
System: IBM compatible; MS DOS 3.0 or higher oper- 
ating system. Language: Microsoft Fortran. 
The software is on two 1.2M, 5 1/4 inch diskettes, high 
density. Documentation included; may be ordered sep- 
arately as PB91-220111. 


The DEGADIS model is consistent with a wide range of 
laboratory and field test data for dense gas releases 
on a flat surface with dispersion over unobstructed flat 
terrain. cane oan indicate that the DEGADIS 
model is y spade performance to the Gaussian line 
source (GLS) model prescribed in liquefied natural gas 
aoe — facility standards (49 CFR 193). DEGA- 

ified to operate on either an IBM-PC or 
VAX poe DEGADIS source and executable code 
is provided, along with a user manual which includes 
example problems for flammable gas dispersion with 
emphasis on LNG vapor. 


Meteorological Data Collection, 
Analysis, & Weather Forecasting 


160,985 

A As37 980/8/GAR PC A07/MF A02 
Illinois Univ. at Urbana-Champaign. Dept. of Mechani- 
cal and Industrial Engineering. 
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Assessment and Computerized Modeli 
Environmental nner of Military 
Anai of Me | Data from 
DEUS Smoke |e ate 
Final rept. 1 ror Jun 90. 

D. F. Brown, W. E. Dunn, and A. J. Policastro. Jun 
90, 142p 

ee in cooperation with Argonne National Lab., 


of ~ 
the AMA- 


This report summarizes the meteorological data col- 
lected as part of the AMADEUS dispersion experi- 
ments. In addition, a preliminary analysis of these data 
was carried out. Averages of the surface-station and 
micrometeorological measurements were computed 
for each of 12 smoke release periods. Also, the stabili- 
ty of the atmosphere during these tests was character- 
ized by analyzing (1) the standard deviation of the hori- 
zontal wind direction; (2) the bulk Richardson number; 
(3) the vertical profiles of wind and atmospheric tem- 
perature; and (4) direct measurements of the vertical 
heat and momentum fluxes. For four of the five day- 
time releases, the height of the boundary layer was de- 
termined from instrumented balloon soundings. Re- 
sults show that the meteorological data are compiete 
and consistent, both internally and with other studies 
of the atmospheric boundary level. The daytime con- 
vective conditions reveal a high ree of Goherency, 
whereas the nighttime stable conditions are more 
tially heterogeneous and less coherent. The s 
boundary layer is generally less well understood than 
is the convective boundary layer, especially in a com- 
plex terrain setting. The data appear to offer significant 
potential for improving the state of dispersion model- 
ing in this important area. 


160,986 

AD-A237 998/0/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

TOVS Satellite Soundings of the ERICA IOP-2 Cy- 
clone. 

Master’s thesis. 

J. J. Pereira. Jun 90, 76p 


Sateltite soundings from the TIROS/N Operational 
Vertical Sounder ¥rOVS) are used to study the Experi- 
ment on Rapidly Intensifying Cyclones over the Atlan- 
tic (ERICA) Intensive Observation Period-2 (IOP-2), 
13-14 Dec 88. TOVS data are compared with drop- 
windsondes and coastal rawinsondes, and Spectral 
Grid Model (SGM) analyses of stability, geopotential 
height, and temperature. The impact of the first guess 
on the TOVS retrieval is studied by comparing four 
first-guess methods: (1) regression without surface 
data; (2) regression with surface data; (3) bpd 
with surface data; and (4) SGM analyses with surface 
data. Ship reports and moored and drifting buoys were 
objectively analyzed to obtain the surface data for the 
first guess. The retrievals with 6-h old SGM 

as a first guess best best captured the low level struc- 
ture of the in situ soundings. The TOVS stability analy- 
ses defined the rapid cyclogenesis environment, in ad- 
vance of the developing cyclone. The TOVS = 
and temperature analyses successfully described 
structure of the developing cyclone, in reasonable 
Shee” with experimental data and synoptic-scale 
analyses. 


160,987 

AD-A238 303/2 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Evaluation of the Ti | Cyclone Forecasting 
Skill of the Navy Operational Global Atmospheric 
Prediction System. 
Proceedings rept. 

M. Fiorino, J. Goores, and J. J. Jensen. May 91, 6p 
NOARL-PR-91-035-431, SBI-AD-E040 049 

Availability: Pub. in Preprint Volume of the Conference 
on Hurricanes and Tropical Meteorol (19th), p16- 
20, 6-10 May 91. Available only to DTIC users. No 
copies furnished by NTIS. 


The initial results from the nogaps tropical cyclone 
vortex assimilation procedure in the western north Pa- 
cific are encouraging. The model assimilates the _ 
thetic cyclone observations to produce vortices which 
are maintained with reasonable amounts of thermody- 
namic forcing (I.E., convective heating). Although 
vortex size is larger than observed, the tracks showed 
little bias to the left = or right (north) of the actual 
path. Comparison of the nogaps track forecasts to 
those of the other track aids used by JTWC ee 
that the nogaps errors were similar to those of the 

aid (otcm). Particularly noteworthy were the eos 


160,990 


forecasts for str: nt-running cyclones with equator- 
ward turns. (Kee gon judge that the oe tropical 
cyclone forecasts are credible and ationally useful 
and should improve the accuracy of the g! model 
predictions. 


160,988 
=e i me 
and A 


ton qe Bm MS. 
= Approach for Prediction of Mari- 


Proceedings rept. 
J. A. Peak. Jul 90, 8p NOARL-PR-90-073-401, SBI- 
i 019 

a esented at Armed Forces Communications 
a ics Association Conference, Dayton, 
Ohio, 18-20 Jul 90. 


An Expert lor Shipboard Obscuration Predic- 
tion (AE: ), and Artiicta Intelligence (Al) approach 
to forecasting maritime visibility obscurations, has 

, and tested. AESOP is rule- 


been ined, 
based, using Bh neg tones pe 
AESOP 2.1, has 290 rules and has been 
terms of nowcasts (0-1 hr) and forecasts (1-6 hr). ta 
extensive explanation feature allows the user to under- 
stand the reasoni pore process behind a particular fore- 
cast. AESOP has evaluated against 100 inde- 
eeu, in which clear, hazy, or foggy con- 
ditions are predicted. The overall lormance of 
AESOP is 68% correct. This value i les consider- 
able forecast skill when compared to 36% for random 
papas When the distinction between clear and haze 
ph a nored, the expert system correctly forecasts 79% 
Fog/No fog situations. 


PC A02/MF A01 
ic Research 


160,989 

AD-A238 424/6/GAR PC A16/MF A03 

Naval Environmental Prediction Research Facility, 

Monterey, CA. 

Hoong Handbook for the Arctic. 
inal re 


ept. 
F. S. Sechrist, R. W. Fett, and D. C. Perryman. Oct 
89, 364p Rept no. NEPRF-TR-89-12 


pray okay tem gp nbn emg Aen 


fotlip na og pally md Ean bon 


Sea, Kara Sea, Lapt 

forms and islands are 

plete revision of the 1962 version and contains quick- 

reference material for operational forecasters as well 

as peta ome ye material to enhance further under- 
standing of Arctic Satellite imagery case 

studies are included, and an entire section is devoted 

to polar low dev The provide 

monthly maps for average air temperatures, mean sur- 

face pressures, and mean 700-mb heights for = 

Arctic region. Inversion statistics and 

movement patterns are also included. 


160,990 

AD-A238 489/9/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

Forecasting Tropical ropieal Cyclone Recurvature Using 
Bins ny Ran Othogonail Function Representation 
of Vorticity Fields. 


An empirical orthogonal function ee gore nee 

of relative vorticity is used to forecast recurv: 

(change in storm heading from west to east of 000 deg 

of western North Pacific tropical cyclones. 

coefficients of the first and second 

EOF eigenvectors vary in a systematic manner as the 

tropical cyclone recurves around the subtropical ridge 

and tend to cluster in a different region in EOF space. 


closest time-to-recurvature in 12-h intervals or straight- 


as —— in multidimen- 
Ithough rather subjective, the Eu- 
demonstrates skill relative to climato- 
ee tomenae A more objective discriminant analy- 

sis poten is also tested. A final version that in- 
volves the first six EOF coefficients of the 250 mb vor- 
ticity field is useful (72% correct) in identifying re- 
curvers or straight-movers during the 72-h forecast 
period. Skill in c ing situations within 12-h time- 
to-recurvature groups is low, but might be improved 
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using other analysis techniques or in combination with 
other predictors. 


AD-Az9® 575/5/GAR 7 . A A03/MF A01 
Chicago Univ. ate 
echnical 


Performance Report. 

7.0 a Lh, 91, 26p 

Contract NO0014-90-J-1526 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


The purpose of this research is to generate the data 
base of all cyclones in the northern hemisphere, north 
of the latitude 20 North for determining the oceanic 
regions where cyclones develop (deepening of the 
central pressure) and weaken (filling of the central 
— Specific regions of the Navy's interest are 

North Pacific Ocean, North Atlantic Ocean, and 
Arctic Oceans. The data base is obtained by examin- 
ing the sty ta National Meteorological Center sur- 
face maps and the 12-hourly surface maps from The 
Japan Meteorological —— The input data for gen- 
erating the magnetic oye tape are latitude, longi- 
tude, central pressure ( and the radii of the PC* + 
16 mb and PC* + 8 mb domed surrounding or in ithe 
vicinity of the cyclone center. After smoothing, the 
input values are used in computing the differencial 
values (finite differences) such as pressure deepening 
in mb/6hrs, pressure filling and the wind speed intensi- 
fication m/sec in 6 hours. These parameters, both 
input and computed, are tabulated along with the con- 
secutive number of each cyclone. 


160,992 

DE91014949/GAR PC A14/MF A03 

se Ridge ep sre Lab., TN. Carbon Dioxide Informa- 
t 


Global geographic information system data base 
of storm occurrences ae other climatic phenom- 


ena poe coastal zone: 

K. R. Birdwell, and R. C Da Daniels. May 91, 304p 
ORNL /ODIAG-40. NDP-035 
Contract ACO5-840R21 400 
Environmental Sciences Division Publication No. 3656. 
Sponsored by Department of Energy, Washington, DC. 


This document describes the contents of a digital cli- 
matological data set that may be used by raster or 
vector geographic information systems (GISs). The pri- 
mary focus of the data set is the quantification of the 
occurrence of synoptic storms and other climatological 
factors that affect coastlines. However, recent de- 
mands for new and/or improved climatologies of storm 
events as well as an increase in the availability of 
source data have made it useful to extend the domain 
of most of the data variables to that of regional and/or 
global cov: . The expansion of the data makes the 
data set icable in several areas of climatic re- 
search. The data set contains eight data groups. Spa- 
tial coverage of data varies by data — All data 

groups except one are referred to 1(degree) (times) 
Toeeven} or Barney, (times) 5(d ree) rid cells of 

latitude and longitude. = oz (3) is referenced by 
state.) 19 refs., 12 figs., 2 


160,993 
N91-26622/1/GAR 
(Order as N91-26613/0/GAR, PC on 


Clemson Univ., SC. Dept. of a woes and Astronomy. 
Applications of MST Radars: Meteorological Appli- 


M. F. Larsen. Oct 89, 34p 

In International Council of Scientific Unions, Kyoto 
Middie Atmosphere Program. Handbook for MAP. 
Volume 30: International School on Atmospheric 
Radar p 299-332. 


—— of mesosphere stratosphere troposphere 

dar to mesoscale meteorology are discussed. The 
seplceions include using the radar either as a re- 
search tool to improve our poppers: de certain dy- 
namical systems or as part of a network used to pro- 
vide input data for weather forecasting. The workhorse 
of the operational observing network is the radiosonde 
balloon which provides measurements of pressure, 
temperature, humidity, and winds up to heights of 16 to 
20 km. Horizontal and vertical measurement capabili- 
ties, reflectivity data, derivable quantities and param- 
—_ and special operational requirements are sur- 
veyed. 


160,994 
N91-26651/0/GAR 
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PC A10/MF A03 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Nimbus-7 TOMS Antarctic Ozone Atlas: August - 
December 1990. 


A. J. Krueger, L. M. Penn, P. T. Guimaraes, C. J. 
Scott, and D. E. Larko. Jun 91, 216p NAS 1.61:1264, 
REPT-91B00103, NASA-RP-1264 

Contract NAS5-29373 


Because of the great environmental significance of 
ozone and to support continuing research at the Ant- 
arctic and other Southern Hemisphere stations, the 
development of the 1990 ozone hole was monitored 
using data from the Nimbus-7 Total Ozone Mapping 
Spectrometer (TOMS) instrument, produced in near- 
real-time. This Atlas provides a complete set of daily 
polar orthographic projections of the TOMS total 
ozone measurements over the Southern Hemisphere 
for the period 1 Aug. through 31 Dec. 1990. The 1990 
ozone hole developed in a manner similar to that of 
1987 and 1989, reaching a comparable depth in —_ 
October. This was in sharp contrast to the muc 

weaker hold of 1988. The 1990 ozone hole remained 
at polar latitudes as it filled in Nov., in contrast to other 
recent years when the hold drifted to mid-latitudes 
before disappearing. Daily ozone values above select- 
ed Southern Hemisphere stations are presented, 
along with comparisons of the 1990 ozone distribution 
to that of other years. A new calibration scheme (Ver- 
sion 6) was used to process 1990 ozone values, as 
well as to reprocess those of previous years. 


160,995 

N91-26654/4/GAR PC AO5/MF A01 

National Aeronautics and Space Administration, 

—— AL. George C. Marshall Space Flight 
inter 

NASA/MSFC Global Reference Atmospheric 

Model: 1990 Version (GRAM-90). Part 1: Technical/ 

Users Manual. 

C. G. Justus, F. N. Alyea, D. M. Cunnold, W. R. 

Jeffries, and D. L. Johnson. Apr 91, 88p NAS 

1.15:4268, M-657, NASA-TM-4268 

Contract NAG8-078 


A technical description of the NASA/MSFC Global 
Reference Atmospheric Model 1990 version (GRAM- 
90) is presented with emphasis on the additions and 
new user’s manual descriptions of the program oper- 

ation aspects of the revised model. Some sample re- 
sults for the new middie atmosphere section and com- 
parisons with results from a three dimensional circula- 
tion model are provided. A programmer’s manual with 
more details for those wishing to make their own 
GRAM program adaptations is also presented 


160,996 

N91-26655/1/GAR PC A06/MF A02 
Georgia Tech Research Inst., Atlanta. 

Advanced Microwave Precipitation Radiometer 
(AMPR) for Remote Observation of Precipitation. 
Final Technical Report. 

J. A. Galliano, and R. H. ~~. » Dec 90, 124p NAS 
1.26:184165, NASA-CR-184 

Contracts NAS8-37142, GTR PROM. A-8013 


The design, development, and tests of the Advanced 
Microwave Precipitation Radiometer (AMPR) operat- 
ing in the 10 to 85 GHz range specifically for precipita- 
tion retrieval and mesoscale storm system studies 
froma — altitude aircraft platform (i.e., ER-2) are de- 
scribed. The primary goals of AMPR are the exploita- 
tion of the scattering signal of precipitation at frequen- 
cies near 10, 19, 37, and 85 GHz together to unambig- 
uously retrieve precipitation and storm structure and 
intensity information in support of proposed and 
planned space sensors in geostationary and low earth 
orbit, as well as storm-related field experiments. The 
development of AMPR will have an im impact 
on the interpretation of microwave radiances for rain 
retrievals over both land and ocean for the following 
reasons: (1) A scanning instrument, such as AMPR, 
will allow the unambiguous detection and analysis of 
features in two dimensional space, allowing an im- 
proved interpretation of signals in terms of fea- 
tures, and microphysical and radiative processes; (2) 
AMPR will offer more accurate comparisons with 
a radar data by feature matching since 

navigation of the ER-2 platform can be expected to 
drift 3 to 4 km per hour of flight time; and (3) AMPR will 
allow underflights of the SSM/I satellite instrument 
with enough spatial coverage at the same frequencies 
to make — comparisons of the data for pre- 
cipitation studies. 


160,997 
N91-27600/6/GAR 

(Order as N91-27597/4/GAR, PC sear +4 
Pennsylvania State Univ., University Park. 
Climate and Society in 20TH Century Mexico. 
D. M. Liverman. 1 May 91, 10p 
In Its an Assessment of NASA Master Directory/Cata- 
log Interoperability for Interdisciplinary Study of the 
Global Water Cycle p 22-31 


Mexican agriculture has been greatly transformed by 
the widespread introduction of ‘Green Revolution’ 
technologies (irrigation, chemical fertilizers, and im- 
proved seeds), through land reform, and by land use 
licies oriented to export crops and grain production. 
Brought prone Mexico provides an excellent case to 
study how technological and social changes alter the 
impact of drought on food and agricultural system. A 
= is to document and understand how relationships 
tween climate and agriculture in Mexico have 
changed in the last fifty years. The results for several 
locations will be interpreted in light of the prospects of 
regional climate chai due to global warming. This 
analysis will be complimented by four case studies of 
vulnerability to —_- which will use local records and 
interviews to try and show how environmental, techno- 
logical, and social changes may have altered the im- 
pacts of climate on local agricultural systems. 


160,998 
N91-27635/2/GAR 
(Order as N91-27632/9/GAR, PC —— 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Interim Reference eo yh for the p Moses of the 
Middle Atmosphere H no ad Distribution. 
a ee M. Aueseh and C. Y. Wu. Dec 


89, 17p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP. Volume 31: 
Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 50-66. 


Water vapor is an important minor constituent in the 
studies of the middle atmosphere for a variety of rea- 
sons, including its role as a source for active HO(y) 
chemicals and its use in analysis of transport process- 
es. A number of in situ and remote techniques were 
employed in the determination of water vapor distribu- 
tions. Two of the more complete data sets were used 
to develop an interim reference profile. First, there are 
the seven months of Nimbus 7 limb infrared monitor of 
the stratosphere (LIMS) data obtained during Nov. 
1978 to May 1979 over the range 64S to 84N latitude 
and from about 100 to 1 mb in the mid-mesosphere at 
several fixed Northern Hemisphere mid-latitude sites. 
These two data sets were combined to give a mid-latti- 
tude, interim reference water vapor profile for the 
entire vertical range of the middle atmosphere and 
with accuracies of better than 25 percent. The daily 
variability of stratospheric water ex & profiles about 
the monthly mean was also established from these 
data sets for selected months. Information is pend pro- 
vided on the longitudinal variability of LIMS water 
vapor profiles about the daily, weekly, and monthly 
zonal means. Generally, the interim reference water 
vapor profile and its variability are consistent with pre- 
vailing ideas about chemistry and transport. 


160,999 

N91-27694/9/GAR PC A08/MF A02 
Wisconsin ga Madison. Space Science and Engi- 
neering Cente: 

= of the "Global Distribution of Atmospheric 
F a Weather Experiment. 


78 - Nov. 1979. 
. Schaack, and D. R. Johnson. May 91, 151p 

NAS 1.26:4370, REPT-91A01339, NASA-CR-4370 

Contract NAG5-81 


Global distributions of atmospheric heating for the 
annual cycle of ~ Ghobal Weather Experiment are es- 
timated from the Eur Centre for Medium-Range 
Weather Forecasts (ECMWF) Level 3b data set. Distri- 
— of ae seasonally, and annually averaged 
ting esented for isentropic and isobaric 

ie troposphere and for the troposphere | 


ing tially 
and temporally consistent with known features of the 
global circulation and the seasonal evolution. 
o 





161,000 
N91-27695/6/GAR PC A08/MF A02 
ee a Inst. tags eo aa. 

apor Transport: Estimation 
of Continental Precipitation Recycii po Para- 

meterization of a Simple Climate 

Master’s thesis. 
K. L. Brubaker, D. Entekhabi, and P. S. Eagleson. Jul 
po" 167p NAS 1.26:188647, R91-18, NASA-CR- 


88647 
Casal NAG5-743 


The advective transport of — heric water vapor 
and its role in global hydro! the water balance 
of continental regions are Souseed and explored. 
The data set consists of ten years of global wind and 
humidity enone ong interpolated onto a regular grid 
by objective analysis. Atmospheric water vapor fluxes 
across the boun: of selected continental regions 
are displayed paphioely. The water vapor flux data 
are used to inves —_ the sources of continental pre- 
cipitation. The total amount of water that precipitates 
on large continental regions is supplied by two mecha- 
nisms: (1) advection from surrounding areas external 
to the ss and (2) evaporation and transpiration 
from the land surface recycling of precipitation over 
the continental area. The degree to which regional pre- 
cipitation is supplied by recycled moisture is a poten- 
tially significant Climate feedback mechanism and land 
surface-atmosphere interaction, which may contribute 
to the persistence and intensification of droughts. A 
simplified model of the atmospheric moisture over 
continents and simultaneous estimates of regional 
precipitation are employed to estimate, for several 
large continental regions, the fraction of precipitation 
that is locally derived. In a separate, but related, study 
estimates of ocean to land water vapor transport are 
used to parameterize an existing simple climate model, 
containing both land and ocean surfaces, that is in- 
tended to mimic the dynamics of continental climates. 


161,001 

N91-27696/4/GAR PC A03/MF A01 
National Aeronautics and ace Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Case Study Demonstration of the Soil Tempera- 
ture Extrema Recovery Rates after Precipitation 
Cooling at 10-cm Soil Depth. 

J. E. Welker. Jun 91, 31p NAS 1.15:100731, REPT- 
89B00116, NASA- TM-100731 


Since the invention of maximum and minimum ther- 
mometers in the 18th century, diurnal tem ture ex- 
trema have been taken for air tt some sta- 
tions, these extrema temperatures were collected at 
various soil depths also, and the behavior of these 
temperatures at a 10-cm depth at the Tifton Experi- 
mental Station in Georgia is presented. After a precipi- 
tation cooling event, the diurnal temperature maxima 
drop to a minimum value and then start a recovery to 
higher values (similar to thermal inertia). This recovery 
represents a measure of response to heating as a 
function of soil moisture and soil property. Eight differ- 
ent curves were fitted to a wide variety of data sets for 
different stations and years, and both power and expo- 
nential curves were fitted to a wide variety of data sets 
for different stations and years. Both power and expo- 
nential curve fits were consistently found to be statisti- 
cally accurate least-square fit representations of the 
raw data recovery values. The predictive procedures 
used here were multivariate regression analyses, 
which are applicable to soils at a variety of depths be- 
sides the 10-cm depth presented. 


161,002 

N91-27697/2/GAR PC A99/MF E08 

National Aeronautics and Space Administration, 

—s AL. George C. Marshall Space Flight 
inter. 

NASA/MSFC Global Reference Atmospheric 

Model: 1990 Version (Gram-90). Part 2: Program/ 

Data Listings. 

C. G. Justus, F. N. Alyea, D. M. Cunnoid, W. R. 

Jeffries, and D. L. Johnson. Jun 91, 816p NAS 

1.15:4268-PT-2, M-657, NASA-TM-4268- PT-2 

Contract NAG8-078 


A new (1990) version of the NASA/MSFC Global Ref- 
erence Atmospheric Model (GRAM-90) was complet- 
ed and the program and key data base listing are pre- 
sented. GRAM-90 incorporate extensive new data, 
mostly collected under the Middle A’ here Pro- 
gram, to produce a completely revised middle atmos- 
phere model (20 to 120 km). At altitudes pov than 
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120 km, ae —' the NASA Marshall Engineer- 
ing Thermosphere model. Complete listings of all pro- 
gram and data bases are presented. Also, a test 
case is inc 


161,003 

N91-27701/2/GAR 

ps State Water Survey Div., 
| Assimilation 


PC — MF A02 


and 
Suave tional Data: ieee Rocaiepeunes of of Basic Model 
for po of Cyclone Systems. 

Final Report. 

G. L. Achtemeier, R. W. Scott, and J. Chen. Jun 91, 
163p NAS 1.26:188667, NASA-CR-188667 

Contract NAG8-059 


The following subject areas are covered: (1) A vari- 
ational assimilation method for satellite and conven- 
tional data: MODEL II (Version 1) and a revised basic 
MODEL IIB; (2) A = ey — for the radiative 
transfer equation a hic, hydrostatic at- 

: prelude = MO EL Ill; (3) The concept of 
varying influence radii for a successive corrections ob- 
jective analysis; and (4) Modification of a successive 

objective analysis for improved derivative 


PC A17/MF A04 
Conversion Coeffi- 


ST Systems ., Hampton, VA. 
Radiometer and Count 
cients for the Earth Radiation 


a Spacecraft for the Years 1984, 1985, and 


Final Report. 

St ahs tee ie ot ae 
Stassi, and R. Wilson. May 91, 388p NAS 
1.26: 187589, a NASA-CR-187589 
Contract NAS1-18460 


A compendium is Levenger of 

scanner and nonscanner 

(gain) coefficients used tor ey Earth Radiation Budget 
iment (ERBE) production processing of data 

from the ERBS, NOAA.9, and NOAA-10 satellites for 

the 1 Nov. 1984 to 31 Dec. 1986. 


{the ground and infight 


161,005 
N91-27710/3/GAR PC A02/MF A01 
_ Environmental Satellite Service, Washington, 


Water Vapor image Feature Related to Severe 
Thunderstorms. 


G. P. Ellrod. Nov 90, 9p 
Repr. From National Weather Digest, V. 15, No. 4 p 21- 
29. 


A persistent V or C-shaped dark band sometimes ob- 
served in Geostationary Operational Environment Sat- 
ellite water vapor imagery near the upstream edges of 
a thunderstorm’s cirrus anvil may indicate the likeli- 
hood of severe weather. The subtle feature can also 
be oval or circular in appearance. One hundred and 
forty-seven convective storms were observed to have 
this “—— ore the = early summer of 
= A -two percent of storms were severe. 
minant type of severe weather 
bin tt hail. 


161,006 
N91-27711/1/GAR PC A03/MF A01 
- Dakota School of Mines and Technology, Rapid 
Cloud, Precipitation and Electrification Modeling 
Effort for COHMEX. 

20 wo 1987 - 19 May 1991. 


Final Technical R 

H. D. Orville, J. H. Helsdon, and R. D. Farley. Aug 

91, 20p NAS 1.26:188679, SDSMT/IAS/R-91/04, 

NASA-CR- 188679 

Contract NAG8-632 

In mid-1987, the Modeling Group of the Institute of At- 

Sciences (I IAS} to simulate and ana- 

lyze cloud runs that rn during oa 

Huntsville Meteorological Experiment MEX) 
and later. Tne cloud noah wont a, ay 


derstand 
mation of small convective systems 


161,010 


—— the production of precipitation; (2) to de- 

the structure of small convective systems pro- 
ps = precipitation ep tech ye small scale 
events in the environment surrounding 


operational project. 
ite on the project were a 
water model, a two dimensional 


‘etailed mi 3 
models are based on ful a ae ee 
namics, and electrical 

Cay i Fe ee ee eee 
though all of the We cute a) deen Oe epioy ens 


analyzed as to how well they did in predicting the char- 
acteristics of the convection for that day. 


161,007 
PB91-226886/GAR PC A05/MF A01 
National Hurricane Center, Coral Gables, FL. 

Report of the 


Diagnostic National Hurricane 
RAs ll 


ata J. McAdie, and E. N. Rappaport. 1990, 
See also PB91- N7ST6l. _ 


lents: Overview of tropical activity for August and 
Pr ne ge Mean flow patterns for the Atlantic 
and eastern Pacific basins; Tropical wave and tropical 


lormance; Trop- 

el cone acivy nthe easton acific basin; Over- 

Preliminary reports; Hurricane Julio (17-24 
pe 1990); Hurricane Kenna (21-30 August 1990); 

Premarag ob Lowell (23 August-1 September 1990); Hun 

Marie (7-21 Sentaber 1990); Hurricane Nor- 

bert ( (10-19 September 1990); Official forecast per- 

formance. 


161,008 

PB91-227058/GAR PC A04/MF A01 
National Severe Storms Lab., Norman, OK. 

ee Severe Storms Laboratory Annual Report 


Dec 90, 62p 

See also report for FY 89, PB90-226564.Portions of 
this document are not fully legible. Color illustrations 
reproduced in black and white. 

The National Severe Storms Laboratory (NSSL) devel- 
ops means for improving weather forecasting through 
studies of rege processes, numerical and conceptual 
modeling of storm and applications of 
new remote-sensing techi in the severe weath- 
er environment. The work at SSL. probably the most 
substantial precursor of the major national initiative, 
NEXRAD radar, continues to support that program, 
and major efforts in the Laboratory are directed toward 
scientific support of the National Weather Service 
Modernization. 


161,009 
PC A03/MF A01 
FL. 


nvelope Approach: 


nical memo 
R. C. Sheets. Oct 86, 49p NOAA-TM-NWS-NHC-33 


phe mene to tropical cyclone tracking utilizing a 

has been applied to a selected set 
of hurricanes. ey results indicate the technique can 
provide potential 24 hour forecast error reductions of 
10 to 20 percent for slow, erratically moving storms. 


161,010 
PB91-227074/GAR PC A05/MF A01 
National Hurricane Center, Coral Gables, FL. 


November 15,1991 27 
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Satellite Interpretation Messages: A User’s Guide. 
Technical memo. 
J. S. Lynch. May 87, 79p NOAA-TM-NWS-NHC-39 


The Tropical Satellite and Analysis Center (TSAC) is a 
major component of the National Hurricane Center. 
The group provides support to the Hurricane Warning 
through: intensity and location estimates of 
tropical and subtropical cyclones over the Atlantic; 
quantitative rainfall potential estimates par landfallin taal 
tropical cyclones and disturbances within 
Region IV; surface and upper-air analyses ar the 
tropical and su subtropical Western Hemisphere; and run- 
ning of operational tropical cyclone track models. The 
pre Adin ty is intended as a Users’ Guide to Satellite 
ay. stotsamcl Messages (SIM) prepared by the TSAC. 
The purpose is not to provide a intensive course in sat- 
ellite interpretation, synoptic meteorology, or mesos- 
analysis. Rather, the Guide is an attempt to pro- 
vide definitions and a few examples of phenomena 
commonly used in the SIM. Individuals requiring addi- 
tional literature are urged to review the reference list at 
the end of the Guide. 


161,017 

PB9$1-227405/GAR PC A04/MF A01 
National Weather Service Forecast Office, Boise, ID. 
Idaho Zone ee Temperature Guidance, 


nical memo. 
M. A. Moliner. Jul 91, 54p NOAA-TM-NWS-WR-213 


A suite of AFOS application programs was developed 
to provide temperature guidance for remote zone loca- 
tions, save forecaster preparation time, and generate 
verification statistics for the Idaho zone forecasts. 
They also provide winter and summer temperature 
uidance for 30 zone sites based on the LFM or NGM 
fos or the forecaster’s own input. Verifica- 
the —— guidance is presented along 
the output of station and individual 

forecaster eae for temperature and preci 
tion. For the first time and in a rapid fashion, a W FO 
Boise forecaster can view his temperature verification 
for 29 zone sites and precipitation verification for 10 of 

these sites at an AFOS ADM. 


PB 1-227520/GAR PC A03/MF A01 
— Severe Storms Forecast Center, Kansas City, 


Severe Local Storm Warning Verification: 1990. 
Technical memo. 

L. Grenier, and J. T. Halmstad. May 91, 36p NOAA- 
TM-NWS-NSSFC-30 

See also PB90-248592. Errats sheet inserted. 


Tornado and severe thunderstorm eee 
by local offices of the National Weather Rou- 
tine verification of these nny is accomplished at 
the National Severe Storms ecast Center. The 
report oe es verification procedures and summa- 
rizes nai ional and local verification results for 
the year 1990. Stations in the Southern and Central 
regions have issued most of the warnings and experi- 
enced most of the severe local storm events. A record 
number of severe local storm events were confirmed 
in 1990. While the POD continued improving and the 
CSI remained steady, the FAR did not improve for the 
first time since verification began. 


161,013 
PC A04/MF A01 


G. B. Clark, and R. A. Case. Mar 87, 71p NOAA-TM- 
NWS-NHC-35 
See also PB85-21 1332. 


The annual data and verification tabulation for the 
1986 Atlantic Tropical Cyclone season is presented. 
The report is the Thirteenth of an annual series pre- 
pared by the National Hurricane Center (NHC) to pro- 
vide a source of summarized data on Atlantic tropical 
cyclones. It will not duplicate the narrative overview of 
the season or the description of individual 
storms, which will continue to be published in the 

Weather Review. In addition to data supplied 
by the National Weather ice, materials have been 
furnished by the NOAA Tr | Satellite and Analysis 
Center of NHC, and the CARCAH (Chief — Recon- 
naissance Coordination, all Hurricanes). The report 


also includes Probability Forecasts issued with advi- 


28 VOL. 91, No. 22 


sories on landfalling United States tropical storms and 
hurricanes. 


161,014 
PB91-227751/GAR PC A08/MF A02 
National Hurricane Center, Coral Gables, FL. 
Annual Data and Verification Tabulation Atlantic 
— Cyclones 1988. 
echnical memo. 
G. B. Clark, and R. A. Case. Mar 89, 170p NOAA- 
TM-NWS-NHC-42 
See also PB-295 702.Portions of this document are 
not fully legible. 


Annual data and verification tabulations for tropical cy- 
clones occurring in the North Atlantic Ocean in 1988 
are presented. This is the Fifteenth report of an annual 
series prepared by the National Hurricane Center 
(NHC) to provide a source of summarized data on At- 
lantic tropical bce It will not duplicate the narra- 
tive overview of the hurricane season or the descrip- 
tion of individual storms, which will continue to be pu 
lished in the Monthly Weather Review. In addition to 
data supplied by the National Weather Service, materi- 
als have been furnished by the NOAA Tropical Satel- 
lite and Analysis Center of NHC, and the CARCAH 
(Chief rerial Reconnaissance Coordination, All Hurri- 
canes). The report also includes Probability Forecasts 
issued with advisories on landfalling United States 
tropical storms and hurricanes. 


161,015 

PB91-227769/GAR PC A04/MF A01 
National Hurricane Center, Coral Gables, FL. 

Annual Data and Verification Tabulation Eastern 
Pacific — Cyclones 1988. 

Technical me 

R. A. Case, and G. B. Clark. Mar 89, 67p NOAA-TM- 
NWS-NHC-43 


Annual data and verification tabulations for the 1988 
Eastern Pacific Tropical Cyclone Season are present- 
ed. It is the first report by the National Hurricane 
Center (NHC) of a continuing annual series to provide 
a source of summarized data on Eastern Pacific tropi- 
cal cyclones. It will not duplicate the narrative overview 
of the hurricane season or the description of individual 
storms, which will continue to be published in the 
Monthly Weather Review. In addition to data supplied 
by the National Weather Service, materials have been 
furnished by the NOAA ba nny Satellite and Analysis 
Center of NHC, and the CARCAH (Chief Aerial Recon- 
naissance Coordination, all Hurricanes). 


161,016 
PB91-231506/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Geogra- 


phy. 
Femporatare Scenario Development Using Re- 
ression Methods. Phase 2. 
inal rept. 
P. J. Robinson. Aug 91, 58p EPA/600/3-91/049 
See also PB91-192022. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. At- 
mospheric Research and Exposure Assessment Lab. 


A method of developing scenarios of future tempera- 
ture conditions resulting from climatic change is pre- 
sented. The method is straightforward and can be 
used to provide information about daily temperature 
variations and diurnal ran qe, monthly average high 
and low temperatures, and the frequency with which 
user-selected high- and low-temperature thresholds 
are crossed. Linear regressions between monthly av- 
erage temperature and these various attributes are es- 
tablished by using the observational record of daily 
maximum and minimum temperature. These regres- 
sions are then used to estimate values from the 
monthly aver: age temperatures estimated by General 
Circulation Models to occur as a result of a doubling of 
atmospheric CO(2). Values can be established for any 
location having daily tem ture records. For the 
United States he station density is sufficient to allow 
the creation of detailed regional scenarios on the spa- 
tial and temporal scales required for impact assess- 
ment. The assumptions, scientific and statistical, inher- 
ent in this regression- approach are reviewed. 
The method been incorporated into a self-con- 
tained PC-based computer program requiring only the 
actual temperature data to be input by the user. A 
demonstration of the use of the program, incorporating 
discussion of techniques for evaluating the quality of 
the resultant scenario, is provided. 


Meteorological Instruments & 
Instrument Platforms 


161,017 

AD-A238 081/4/GAR PC A03/MF A01 
PhotoMetrics, Inc., Lexington, MA. 

Program to Operate and Upgrade the GL Low Ailti- 
tude Lidar Systems. 

Final rept. 15 Jun 86-30 Sep 90. 

R. C. Garner, P. J. McNicholl, C. A. Trowbridge, and 
G. —_— 15 Jan 91, 22p PHM-TR-91-10, PL-TR- 
91 

Contract F19628-86-C-0102 


This report describes work performed under a four 
year program to operate, upgrade, and maintain the 
GL/OP low altitude slant-path extinction mobile lidar 
system and the high altitude mobile and fixed lidar sys- 
tems. In addition, certain instruments associated with 
the Mobile Atmospheric Optical Laboratory were to be 
operated, maintained, and upgraded. During the latter 
part of the program the responsibility to assist in devel- 
opment and operation of the GL/OP CO2 low altitude 
lidar system was added. 


161,018 

AD-A238 098/8/GAR 
Wisconsin Univ.-Madison. 
Three-Dimensional Mapping of Atmospheric 
Boundary Layer Structure and Winds with a High 
Performance Lidar. 

Final rept. 15 Dec 85-31 Jan 

E. W. Eloranta. Apr 91, 260p ARO-29217, 4-GS 
Contract DAAL03-86-K-0024 


Initial work under this grant concentrated on construc- 
tion of the Volume Imaging Lidar (VIL). While the major 
mechanical structures were completed on the i 
ous contract most of the system integration test- 
ing remained when this grant began. The result of this 
work is an instrument with unmatched capabilities; no 
existing lidar system approaches its ability to map the 
three-dimensional structure of the atmosphere. A brief 
description of the VIL is supplied as appendix A. 


PC A12/MF A03 


161,019 
N91-26616/3/GAR 
(Order as N91-26613/0/GAR, PC — 4 


EISCAT Scientific Association, Kiruna (Sweden). 
Instrumental Princi of MST Radars and Inco- 
herent Scatter R and the Configuration of 
Radar System Pom warindg 

J. Roettger. Oct 89, 60p 

In International Council of Scientific Unions, Kyoto 
Middle Atmosphere Program. Handbook for MAP. 
Volume 30: International School on Atmospheric 
Radar p 54-113. 


The principle of pulse modulation used in the case of 
coherent scatter radars (MST radars) is discussed. Co- 
herent detection and the corresponding system config- 

uration is delineated. Antenna requirements and 
design are outlined and the phase-coherent transmit- 
ter/receiver system is described. Transmit/receive du- 
plexers, transmitters, receivers, and quadrature detec- 
tors are explained. The radar controller, integrator, de- 
coder and correlator design as well as the data trans- 
fer and the control and monitoring by the host comput- 
er are delineated. Typical operation parameters of 
some well-known radars are summarized. 


Physical Meteorology 


161,020 

AD-A238 054/1/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Multiple Channel Satellite Analysis of Cirrus. 
Master's thesis. 

S. A. Wieman. Jun 90, 58p 


The Split-window technique is based on the varying ra- 
diative properties of clouds and the atmosphere in dif- 
ferent wavelengths of the primary infrared (IF) window. 
Channels 4 (11 micrometer) and 5 (12 micrometer) on 
the NOAA AVHRR are used to apply the technique to 
determine the differences between thick and thin 
cirrus and multiple layered clouds. The brightness tem- 
perature from channel 5 was subtracted from the 





pom temperature from channel 4, resulting in a 
lhtness temperature difference (BTD) image. The 
technique was applied to ten subscenes over mid-lati- 
tude land areas for both summer and winter cases. 
The BTD values were compared to surface observa- 
tions of the same time period as the images. The 
cases were grouped into five and then three cloud 
groups besed on the surface observations. The analy- 
sis of variance showed that the average showed that 
the average BTD values for the three cloud gee) 
were statistically different for the summer cases b 
not for the winter cases. The BTD thresholds Sounet: 
ed from these cases are: (1) Multiple layered clouds-- 
0.00 to 0.80; (2) Thick cirrus--0.81 to 1. 50 and (3) Thin 
cirrus--1.51 and greater . The split-window technique is 
successful in distinguishing the varying cirrus thick- 
Pay 1" when the surface temperature is warmer than 


161,021 
AD-A238 082/2/GAR PC A05/MF A01 
PhotoMetrics, Inc., Lexington, MA. 

and Polarization Measurements Using 
the PL/OPA Low Altitude Lidar. 
Rept. for 15 Jun 86-30 Sep 90 
R. C. Garner. 20 Dec 90, 79p PHM-TR-91-06, 
SCIENTIFIC-2, PL-TR-91-2013 
Contract F19628-86-C-0102 


This report describes the background theory, experi- 
mental techniques, and sage of research relating to 
por polarization, scatteri absorption effects 
the GL/OP low atts lida lidar system. The work, 
is aimed at improving the understanding of lidar 
asa ry teed tool for studying the atmosphere, has 
concentrated on understanding multiple scattering and 
scattering from irregularly shaped particles, and de- 
ducing the extinction coefficient from lidar data. We 
present results of polarization measurements in snow, 
ie scattering calculations, extinction coefficient cal- 
culations and prelimi modeling of — scatter- 
ing effects as applied to lidar experiments. 


161,022 
AD-A238 531/8/GAR PC A04/MF A01 
Metsat, Inc., Fort Collins, CO. 
Cloud Data Collection, Composites and Analysis 
for Whole-Sky Imager (WS!) Studies. 
a ee Jul 91, 75) 
jaar. Jul 91, 
Contract N00014-86-6-0463 
The objectives of this research effort are to combine 
ki of cloud and atmospheric physics, the 
of detection systems and new microprocessor 
pee eagles determine ways to quickly derive infor- 
mation cloud amounts, location, height, exist- 
ence of holes and other parameters suitable for char- 
acterizing clouds as background. The results present- 


ed here have contributed much to the accomplishment 
of those 


es, and have broken new ground in 

the area of satellite cloud analysis. CON- 

TENTS: New Cloud Composite Climatologies Using 

Meteorological Satellite Imagery; New Cloud Compos- 

ite Climatologies Using Meteorological Satellite Image- 

Hig h Resolution Space/Time Cloud Climatologies 

om Satellite Data; Interannual Variability in Cloud 

as Determined from GOES Satellite; Per- 

orecasts From High Resolution Cloud Com- 

a ite Climato ies; and Technique for Cloud Dis- 
crimination on GOES Infrared Imagery. 


161,023 
N91-26574/4/GAR 
(Order as N91-26573/6/GAR, PC A07/MF 


A01) 
Ohio State Univ., Columbus. 
Review of Precipitation-Related Aspects of West 


Antarctic 3 

D. H. Bromwich, A. M. Carleton, and T. R. Parish. 
May 91, 22p 

In NASA. Goddard Space Flight Center, West Antarc- 
tic Ice Sheet Initiative. Volume 2: Discipline Reviews p 
1-22. 


An overview is presented of the factors associated 
with snowfall over the West Antarctic Ice Sheet. The 
pr ny cde gy ay ata, ata 
processes over the South Pacific Ocean, the 
large scale atmospheric controls, and numerical mod- 
eling of the West Antarctic environment are all dis- 
Suggestions are made for research needed to 

jially the status of knowledge in these 

closely interrelated topic areas. 


161,024 
N91-26615/5/GAR 
(Order as N91-26613/0/GAR, PC A16/MF 
A02) 
Kyoto Univ. (Japan). Radio Atmospheric Science 
Center. 


Radar Principles. 

T. Sato. Oct 89, 35p 

In International Council of Scientific Unions, Kyoto 
Middle Atmosphere Program. Handbook for MAP. 
Volume 30: International School on Atmospheric 
Radar p 19-53 (See N91-26613 18-46). 


Discussed here is a kind of radar called atmospheric 
radar, which has as its target clear air echoes from the 
earth’s atmosphere produced by fluctuations of the at- 
mospheric index of refraction. Topics reviewed include 
the vertical structure of the atmosphere, the radio re- 
fractive index and its fluctuations, the radar equation (a 
relation between transmitted and — power), 
radar equations for distributed targets and spectral 
echoes, near field correction, pulsed waveforms, the 
Doppler principle, and velocity field measurements. 


161,025 
N91-27633/7/GAR 
(Order as N91-27632/9/GAR, PC A09/MF 


A02) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Ozone Reference Models for the Middle Atmos- 
aye mee Cira). 


G. M. Keating, M. C. Pitts, and D. F. Young. Dec 89, 


In ali Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP. Volume 31: 
Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 1-36. 


Models of ozone vertical structure were generated that 
were based on multiple data sets from satellites. The 

very good absolute accuracy of the individual data sets 
allowed the data to be directly combined to generate 
these models. The data used for generation of these 
models are from some of the most recent satellite 
measurements over the period 1978 to 1983. A discus- 
sion is provided of validation and error analyses of 
these data sets. Also, inconsistencies in data sets 
brought about by temporal variations or other factors 
are indicated. The models cover the pressure range 
from from 20 to 0.003 mb (25 to 90 km). The models 
for pressures less than 0.5 mb represent only the day 
side and are only provisional since there was limited 
longitudinal coverage at these levels. The models start 
near 25 km in accord with previous COSPAR interna- 
tional reference atmosphere (CIRA) models. Models 
are also provided of ozone mixing ratio as a function of 
height. The monthly standard deviation and interan- 
nual variations relative to zonal means are also provid- 
ed. In addition to the models of monthly latitudinal vari- 
ations in vertical structure based on satellite measure- 
ments, monthly models of total column ozone and its 
characteristic variability as a function of latitude based 
on four years of Nimbus 7 measurements, models of 
the relationship between vertical structure and total 
column ozone, and a midilatitude annual mean model 
are incorporated in this set of ozone reference atmos- 
pheres. Various systematic variations are discussed 
including the annual, semiannual, and quasibiennial 
oscillations, and diurnal, longitudinal, and response to 
solar activity variations. 


161,026 
N91-27634/5/GAR 
(Order as N91-27632/9/GAR, PC — 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
—- Reference Models for Middie Atmos- 


phere Ozone. 

G. M. Keating, M. C. Pitts, and C. Chen. Dec 89, 13p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP. Volume 31: 
Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 37-49. 


Improvements are provided for the ozone reference 
model which is to be incorporated in ir. COSPAR 
International Reference Atmosphere (CIRA). The 
ozone reference model will provide considerable infor- 
mation on the global ozone distribution, including 
ozone vertical structure as a function of month — ~ 
tude from approximately 25 to 90 km, combini 

from five recent satellite experiments (Nimbus 7 “Ss 


161,030 


ATMOSPHERIC SCIENCES 
Physical Meteorology 


Nimbus 7 SBUV, AE-2 SAGE, Solar Mesosphere Ex- 
— (SME) UVS, and SME IR). The i models 

e described and use reprocessed AE-2 SAGE data 
pater and extend the use of SAGE data from 1981 
to the period 1981-1983. Comparisons are shown be- 
tween the ozone reference model and various nonsa- 
tellite measurements at different levels in the middle 
atmosphere. 


161,027 
N91-27636/0/GAR 
(Order as N91-27632/9/GAR, PC — 
02) 


Oxford Univ. (England). 
Reference Models for Nitrous Oxide and 


in the Middie Atmosphere. 
. W. Taylor, A. Dudhia, and C. D. Rodgers. Dec 89, 


In tn beernetione Council of Scientific Unions, Middle At- 
mosphere . Handbook for MAP. ea 31: 

Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 67-79. 


Data from the Stratospheric and Mesospheric Sounder 
(SAMS) on the Nimbus 7 satellite, for the period from 
Jan. 1979 - Dec. 1981, are used to prepare a reference 
model for the long-lived trace gases, methane and ni- 
trous oxide, in the stratosphere. The model is present- 
ed in tabular form on seventeen pressure surfaces 
from 20 to 0.1 mb, in 10 degree latitude bins from 50S 
to 70N, and for each month of the year. Se 
which yee ie aniarehenens 

some o more interesting — 
variable features of the data pd ne discussed briefly. 


161,028 
N91-27637/8/GAR 
(Order as N91-27632/9/GAR, PC A09/MF 
A02) 


Oxford Univ. (England). 
Reference Model for CH4 ape and Trends. 


mosphere Program. Handbook for MAP. bay 31: 
Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 80-84. 


Data from the Stratospheric and Mesospheric Sounder 
on Nimbus 7 were used as the basis for a model of the 
abundances of nitrous oxide and methane in the strat- 
osphere. A version of this was produced two —— 
pls am Dudhia, and Rodgers - hereafter called 
po ae paper) and in this new paper some of the pos- 
sible error sources and long term trends are consid- 
ered in more detail. The principle source of error in the 
SAMS retrievals is nt to be the use of climai 
cal ozone profiles to invert the t ture 
data. However, it was found that the effect is too small, 
and of the opposite sign, to explain the discrepancies 
——- er in situ a “hoe 
iginal paper. As expected, no systematic trends 
wateh eueed tte cutmalod ener tn Gan deta asian 
in either methane or nitrous oxide. 


161,029 
N91-27638/6/GAR 
(Order as N91-27632/9/GAR, PC A09/MF 


A02) 
National a and Atmospheric Administration, 


Revised Reference Model for Nitric Acid. 
J. C. Gille, P. L. Bailey, and C. A. Craig. Dec 89, 14p 
NASA ORDER W-16215 


In International Council of Scientific Unions, Middle At- 
e Program. Handbook for MAP. Volume 31: 

Reference Models of Trace Species for the 

International Reference Atmosphere p 85-98. 


A nearly global set of data on the nitric acid distribution 
was obtained for seven months by the Limb Infrared 
Monitor of the Strai 


acid is distributed in a stratospheric layer 
near 30 mb, with the largest mixi 
polar regions, especially in winter. 


161,030 
N91-27639/4/GAR 
(Order as N91-27632/9/GAR, PC aa 
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ATMOSPHERIC SCIENCES 
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Max-Planck-inst. fuer Aeronomie, Katlenburg-Lindau 
Germany, F.R.). 

Reference Models for CO2 and Haloge- 
nated Hydrocarbons. 
P. Fabian. Dec 89, 10p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP. Volume 31: 
Reference Models of Trace Species for the Cospar 
International Reference Atmosphere P 99-108. Spon- 
sored in Part by Federal Ministry of Research and 
Technology. 


The vertical distribution of carbon dioxide, halocarbons 
and their sink products, HCl and HF, have become 
available, mainly by means of balloon measurements. 
Most measurements were made at northern mid-latu- 
tudes, but some constituents were measured at tropi- 
cal latitudes and in the Southern Hemisphere as well. 
An attempt is made here to combine the available data 
for presentation of reference models for CO2, CCl4 
CCI3F, CCI2F2, CCIF3, CF4, CCI2F-CCIF2, CCIF2- 
CCIF2, CCIF2-CF3, CF3-CF3, CH3CI, CHCIF2, CH3- 
CCI3, CBrCiF2, CBrF3, HCI and HF. 


161,031 
N91-27640/2/GAR 

(Order as N91-27632/9/GAR, PC A09/MF 

A02) 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
— Stratospheric Aerosol Reference 
M. P. Mccormick, and P. Wang. Dec 89, 8p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP. Volume 31: 
Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 109-116. 


In this analysis, a reference background stratospheric 
aerosol optical model is developed based on the 
nearly global SAGE 1 satellite observations in the non- 
volcanic period from March 1979 to February 1980. 
Zonally averaged profiles of the 1.0 micron aerosol ex- 
tinction for the tropics and the mid- and high-altitudes 
for both hemispheres are obtained and presented in 
graphical and tabulated form for the different seasons. 
In addition, analytic expressions for these seasonal 
global zonal means, as well as the yearly global mean, 
are determined according to a third order polynomial fit 
to the vertical profile data set. This proposed back- 
ground stratospheric aerosol model can be useful in 
modeling studies of stratospheric aerosols and for sim- 
ulations of atmospheric radiative transfer and radiance 
calculations in atmospheric remote sensing. 


161,032 
N91-27641/0/GAR 
(Order as N91-27632/9/GAR, PC A09/MF 


02) 
— Center for Atmospheric Research, Boulder, 


Comparison Observed and Calculated 
Distributions of Trace Species in the Middle At- 


G. Brasseur, and A. Derudder. Dec 89, 9p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP. Volume 31: 
Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 117-125. 


The purpose is to identify major discrepancies be- 
tween empirical models and theoretical models and to 
stress the need for additional observations in the at- 
mosphere and for further laboratory work, since these 
differences suggest either problems associated with 
observation techniques or errors in chemical kinetics 
data (or the existence of unknown processes which 
appear to play an important role). The model used for 
this investigation extends from the earth’s surface to 
the lower thermosphere. It includes the important 
chemical and photochemical processes related to the 
oxygen, hydrogen, carbon, nitrogen and chlorine fami- 
lies. The chemical code is coupled with a radiative 
scheme which provides the heating rate due to ab- 
sorption of solar radiation by ozone and the cooling 
rate due to the emission and absorption of terrestrial 
radiation by CO2, H20 and O3. The vertical transport 
of the species is expressed by an eddy diffusion para- 
meterization. 


Rot 
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N91-27642/8/GAR 
(Order as N91-27632/9/GAR, PC A09/MF 
A02) 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 
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Reference Models for Thermospheric NO. 

C. A. Barth. Dec 89, 13 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP. Volume 31: 


Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 126-138. 


Nitric oxide has been measured with an ultraviolet 
spectrometer on the polar-orbiting satellite Solar Mes- 
osphere Explorer (SME) for the period January 1982 to 
August 1986. The nitric oxide database contains densi- 
ties at all latitudes sorted into 5 degree bins and at 
altitudes between 100 and 140 km sorted into 3.3 km- 
bins. The largest densities occur at latitudes in the aur- 
ora! zones where the density varies as a function of 
geomagnetic activity. Variations of a factor of 10 occur 
between times of intense activity and quiet times. At 
low latitudes, the nitric oxide density at 110 km varies 
from a mean value of 3 times 10(exp 7) molecules per 
cubic cm in January 1982 to a mean value of 4 times 
10(exp 6) molecules per cubic cm during solar mini- 
mum conditions in 1986. In addition, the low-latitude 
nitric oxide density varies plus or minus 50 percent with 
a period of 27 days during times of high solar activity. 


161,034 
N91-27643/6/GAR 
(Order as N91-27632/9/GAR, PC = MF 
02 


Saskatchewan Univ., Saskatoon. Inst. of Space and 
Atmospheric Studies. 

Pro) Reference Models for Atomic Oxygen in 
the Terrestrial Atmosphere. 

E. J. Llewellyn, |. C. Mcdade, and M. D. Lockerbie. 
Dec 89, 16p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP. Volume 31: 
Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 139-154. 


A provisional Atomic Oxygen Reference model was 
derived from average monthly ozone profiles and the 
MSIS-86 reference model atmosphere. The concen- 
trations are presented in tabular form for the altitude 
range 40 to 130 km. 


161,035 
N91-27644/4/GAR 

(Order as N91-27632/9/GAR, PC ar 

2 

University Coll., London (England). Dept. of Physics 
and Astronomy. 
Numerical Simulations of the Seasonal/Latitudinal 
Variations of Atomic Oxygen and Nitric Oxide in 
the Lower Thermosphere and M ere. 
D. Rees, and T. J. Fuller-rowell. Dec 89, 26p 
Contract AF-AFOSR-0341-86 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP. Volume 31: 
Reference Models of Trace Species for the Cospar 
International Reference Atmosphere p 155-179. Spon- 
sored in Part by Science Research Council. 


A 2-Dimensional zonally-averaged thermospheric 
model and the global University College London (UCL) 
thermospheric model have been used to investigate 
the seasonal, solar activity and geomagnetic variation 
of atomic oxygen and nitric oxide. The 2-dimensional 
model includes detailed —_ and nitrogen chemis- 
try, with — completion of the energy equa- 
tion, by adding the thermal infrared cooling by O and 
NO. This solution includes solar and auroral produc- 
tion of odd nitrogen compounds and metastable spe- 
cies. This model has been used for three investiga- 
tions; firstly, to study the interactions between atmos- 
pheric dynamics and minor species transport and den- 
sity; secondly, to examine the seasonal variations of 
atomic — and nitric oxide within the upper meso- 
sphere and thermosphere and their response to solar 
and geomagnetic activity variations; thirdly, to study 
the factor of 7 to 8 peak nitric oxide density increase as 
solar F sub 10.7 cm flux increases from 70 to 240 re- 
ported from the Solar Mesospheric Explorer. Auroral 
production of NO is shown to be the dominant source 
at = latitudes, generating peak NO densities a factor 
of 10 greater than typical number densities at low lati- 
tudes. At low latitudes, the predicted variation of the 
peak NO density, near 110 km, with the solar F sub 
10.7 cm flux is rather smaller than is observed. This is 
most likely due to an overestimate of the soft X-ray flux 
at low solar activity, for times of extremely low support 
number, as occurred in June 1986. As observed on 
pressure levels, the variation of O density is small. The 
global circulation during solstice and periods of elevat- 
ed geomagnetic activity causes depletion of O in re- 


gions of upwelling, and enhancements in regions of 
downwelling. 


161,036 
N91-28071/9/GAR 
(Order as N91-28063/6/GAR, PC —_ L -4 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Seasonal Nitrous Oxide Flux from an intensively 
Managed Pasture in a Humid Subtropical Ecosys- 


tem. 

Abstract Only. 

E. A. Brams, W. H. Anthony, G. L. Hutchinson, and 
G. P. Livingston. 1989, 1p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 45. 


Nitrous oxide (N20) flux from vented chambers was 
measured over intensively and minimally managed 
bermuda grass hay meadows in a humid, subtropical 
ecosystem for several years during scheduled sam- 
pling protocol following harvest, fertilization and rain- 
fall events while measuring diel N2O emissions once 
during each of 5 seasonal day growth cycles which di- 
vided each calendar year. Soil pools of nitrite NO2(-), 
nitrate NO3(-), and ammonia (NH3) were measured in 
soil samples taken at 2 and 10 cm depths during each 
emission collection to determine transformations of 
the nitrogen pools coupled with N2O emissions. The 
highest diel N2O emission occur midday in the Spring 
cycle, measuring 9.0 g N/ha/d only for several weeks, 
while emissions dropped to less than 1.0 g N/ha/day 
during hot, dry, and colder months. Intensively man- 
aged meadows (4 fertilizations and harvests per year 
plus pest management) induced higher seasonal N2O 
emissions than minimal treatment (1 fertilization and 
harvest) averaging 2.75 and 5.97 g N/ha/day. Nitrous 
oxide emission data as responses to soil parameters 
and environmental parameters were also measured 
where air temperature, soil moisture, and fertilization 
were the most powerful factors. 


General 


161,037 
DE91015053/GAR PC A03/MF A01 
Miami Univ., Oxford, OH. 

Operation of a MAP3S/PCN station. Final report, 
December 1, 1984-November 30, 1990. 

Progress = 
J. C. Klink. May 91, 13p DOE/ER/60291-5 
Contract FG02-85ER60291 

Sponsored by Department of Energy, Washington, DC. 


The Oxford, Ohio MAP3S/PCN station was one of nine 
established in the eastern United States expressly for 
continuous, high quality event sampling of precipitation 
to: (1) document precipitation quality, (2) develop re- 
gional scale scavenging of air pollutants by precipita- 
tion, and (3) provide input to ecological effects studies. 
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DE91015147/GAR PC A04/MF A01 
Brookhaven National Lab., Upton, NY. 

Sampling of atmospheric carbonyl compounds for 
determination by liquid chromatography after 2,4- 
dinitrophenyihydrazine labelling. 

A. Vairavamurthy, J. M. Roberts, and L. Newman. 
Feb 91, 56p BNL-46240, CONF-9008162-2 

Contract ACO2-76CH00016 

Symposium on measurement of airborne compounds: 
sampling, analysis, and data interpretation, Washing- 
ton, DC (USA), 26-31 Aug 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Determination of carbonyl compounds in the ambient 
atmosphere is receiving increasing attention because 
of the critical role these compounds play as pollutants 
and as key participants in tropospheric photochemis- 
try. Carbonyls are involved in photochemical reactions 
as products of the oxidation of hydrocarbons, precur- 
sors of oxidants including ozone and peroxycarboxylic 
nitric anhydrides (PANs), and as sources of free radi- 
cals and organic aerosols. A correct understanding 
and assessment of the role of carbonyls in tropospher- 
ic chemistry requires the accurate and precise meas- 
urement of these compounds along with their parent 
and product compounds. Here we discuss some of 
these important issues along with the different tech- 





niques used for time-integrated collection of carbonyls 
in the DNPH based liquid chromatographic methods 
pent of their complexity, variability and as well their 

importance; we emphasize the principles, a, 
and limitations of these techniques. 58 refs., 9 figs., 3 
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DE91769504/GAR PC AO5/MF A01 
ENEA, Saluggia (Italy). Area aie. 
Annuario met 988 del sito EUREX di 


rer oe (EUREX (Salugga, my plant site annual 


" S. Pereira Marcondes. 90, 81p ENEA-RT- 
NUCL-90-02, RT/NUCL-90-02 


paper presents the 1988 Annual Meteorological 
Ropest of elaborated data (temperature, humidity, rain- 
fall measurement, solar radiation, wind velocity and 
Pasquill’s stability categories) relevant to the EUREX, 
gu fuel reprocessing site, located near Saluggia, 


PAT-APPL-7-499 a PC NO3/MF A01 


DE91011637 

Contract W-31109-ENG-38 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A system for detecting trace concentrations of an ana- 
lyte in air includes a preconcentrator for the a 

and an analyte detector. The preconcentrator incl 

an elongated tubular container comprising a wettable 
material. The wettable material is continuously wetted 
with an analyte-sorbing liquid which flows from one 
part of the container to a lower end. Sampled air flows 
through the container in contact with the wetted mate- 
rial with a swirling motion which results in efficient 
transfer of analyte vapors or aerosol particles to the 
sorbing liquid and preconcentration of traces of ana- 
lyte in the liquid. preconcentrated traces of ana- 
lyte may be either detected within the container or re- 
moved therefrom for injection into a separate detec- 
tion means or for subsequent analysis. 12 figs. (ERA 
citation 16:018476) 


eee 
BEHAVIOR & SOCIETY 


Education, Law, & Humanities 


161,041 
AD-A237 959/2/GAR 


h Bandwidth Diagnosis within the Framework 
a Microcomputer-Based Intelligent Tutoring 


_ rept. Jun-Oct 90 
A. Orey. Apr 91, 23p ARI-RN-91-45 


This paper describes a project undertaken with the 
U.S. Army Research Institute for the Behavioral and 
Social Sciences at Fort Gordon: The Advanced Learn- 
ing for Mobile (ALM) Subscriber Equipment (MSE). 
This project resulted in the development of a system 
that operates in a 640K MS-DOS environment. The 
system has three major components: a hypermedia 
environment, a microworld, and a problem solving en- 
vironment. The focus of this mgr is the pene ur tu- 
toring system capabilities of re 
ronment. The problem solving environment of ALM, 
which is MSE troubleshooting, has three emphases. 
The first emphasis is high bandwidth diagnosis using a 
model tracing technique for modeling. The second is a 
concephual Pemewerk for the ization of MSE 
within a problem solving supported interface. The third 
is the — of frame-based and rule-based repre- 
sentatio 


PC A03/MF A01 
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AD-A238 087/1/GAR PC A05/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Automating 76C-AIT Course Test Development 
and Ana lures. 

Final rept. Jun-Sep 90 

D. T. Fritz. Apr 91, 83p Rept no. ARI-RN-91-49 


This report discusses the design of a software tool to 
aid researchers and instructors in development of a 
test plan matrix, construction of a test item bank, col- 
lection of student test results, analysis of student test 
data, and creation of class tests from the test item 
bank. It explains the initial program specifications, the 
refined specifications, the program pseudo-code, the 
data base design and operators instructions, and in- 
cludes full program documentation. 
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AD-A238 293/5/GAR PC A08/MF A02 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

ieee ner sang on Archeological Site Protection and 

a 

Final rept. 
Hs > Nickens. Jun 91, 153p Rept no. WES/TR/EL- 

1 


This report consists of papers from two symposia that 
focused on issues related to cultural site protection 
and preservation topics. Topics discussed in the 
papers include preservation of sites and protection 
planning and implementation, Federal and State 
agency regulations and policies, project monitoring, 
ongoing research, and future research needs, along 
some case studies. 
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AD-A238 530/0/GAR PC A04/MF A01 
Mei Associates, Inc., Lexington, MA. 

poo mm an Advanced Instructional Design Advi- 
sor: Principles of Instructional Design. Volume 2. 
Interim rept. Aug 89-Mar 91. 

E. Kintsch, R. D. Tennyson, R. M. Gagne, and D. J. 
Muraida. May 91, 75p AL*-TR-1991-0017-VOL-2, 
Contract F33615-88-C-0003 

Prepared in cooperation with Univ. of Colorado, Boul- 
der, CO., and Univ. of Minnesota, Minneapolis, MN. 
See also Volume 3, AD-A236 800. 

The Advanced Instructional Design Advisor (AIDA) is 
an RD project being conducted by the Armstrong Lab- 
oratory Human Resources Directorate and is aimed at 
producing automated instructional design guidance for 
developers of computer-based instructional materials. 
The process of producing effective computer-based 
instructional materials is complex and time-consuming. 
Few experts exist to insure the effectiveness of the 
process. The content of this paper addresses the 
major implications for instruction based on cognitive 
and educational research. Principles such as the ones 
contained in this paper would comprise a substantial 
part of the knowledge base for the AIDA. 
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Brandeis Univ., Waltham, MA. Dept. of Computer Sci- 
ence. 

Encouraging the Pursuit of Advanced in 
pes oes and Engineering: Top-down and 

AY B. Maddox, R. P. Smith-maddox, and B. E. Penick. 
1989, 7p 

Contract NGT-22-005-900 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 240- 
246. 

The MassPEP/NASA Graduate Research Develop- 
ment Program (GRDP) whose objective is to encour- 
age Black Americans, Mexican Americans, American 
Indians, Puerto Ricans, and Pacific Islanders to pursue 
graduate degrees in science and engineering is de- 
scribed. The GRDP employs a top-down or goal driven 
methodology through five modules which ‘ on re- 
search, graduate school climate, technical writing, 
standardized examinations, and electronic networking. 
These modules are designed to develop and reinforce 
some of the skills necessary to seriously consider the 


| of completing a graduate education. The GRDP is 
p ppctentiomer we program which seeks to recruit 


161,048 


BEHAVIOR & SOCIETY 
Education, Law, & Humanities 


twen on See 
pend a enrolled in engineering and science curricu- 
— and recent graduates with engineering and sci- 
ee The program emphasizes that with suf- 
restr ee its participants can overcome most 
of the barriers perceived as preventing them from ob- 
taining —— science and engineering ees. Ex- 
rience has shown that the top-down jules may 
complemented a more bottom-up or event- 
driven is approach considers events 
in the academic and professional experiences of par- 
ticipants in order to develop the personal and leader- 
ship skills necessary for graduate school and similar 
endeavors. 
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N91-28096/6/GAR 
(Order as N91-28063/6/GAR, PC oar 


ro ——— Lab., omer CA. 
nitiative on Historically Black Colleges and 
Universities. 

L. Allen, P. Forte, and M. H. Leipoid. 1989, 7p 

In Alabama A & M Univ., NASA-Hbcu bcu Space Science 
- Engineering Research Forum Proceedings p 247- 


Executive order number 12320 of en ead 15, 
1981, established a program designed to sig 
increase the participation of historically black col 

and universities (HBCU’s) in Federal programs. 
cause of its geographical remoteness and position as 
a contractor operated center, JPL had not oy een 
in grant and training programs with the HBCU’s. In rec- 
ognition of JPL’s responsibility to the national commit- 
ment on behalf of the historically black colleges and 
universities, an initiative with effective, achievable 
guidelines and early progress for a better and more 
productive interaction between JPL and the HBCU’s is 
described. Numerous areas of interaction with the his- 
torically black colleges and universities have been 
identified and are being inplemented. They have two 
broad objectives: research interactions and faculty/ 
student interactions. Plans and progress to date for 
each specific area are summarized. 
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N91-28097/4/GAR 
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Lincoln Univ., PA. Dept. of Physics. 
Lincoin Advanced Science and Engineering Rein- 
forcement (LASE! 


W. E. Williams. 1989, 8p 

Contracts NGT-90020, N00014-83-G-0082 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 254- 
261(See N91-28063 19-99). Sponsored in Part by De- 
partment of Education. 


Lincoln University, under the Lincoln Advanced Sci- 
ence and es eo Reinforcement (LASER) Pro- 
gram, has identified and successfully recruited over 
100 students for majors in technical fields. To date, 
over 70 percent of these students have completed or 
will complete technical degrees in engineering, phys- 
Dintng the cadenpeduate dewes, over 40, percent 
pleting u le ee, over percen' 
have gone on to graduate professional schools. 
This success is attributable to well planned approach- 
es to student recruitment, training, personal motiva- 
tion, retention, and program staff. Very closely coupled 
to the above factors is a focus designed to achieve 
excellence in program services and student perform- 
ance. Future contributions by the LASER Program to 
the pool of technical minority graduates will have a sig- 
nificant impact. This is already evident from the suc- 
cess of the students that began the first year of the 
. With program plans to refine many of the al- 
ready 3 successful techniques, follow-on activities are 
xpected to make even greater contributions to the 
availability of technically trained minorities. For exam- 
ple, undergraduate research exposure, broadened 
summer, and co-op work experiences will be en- 
hanced. 
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Model Summer for Handica Col 
Program for Ha’ pped College 


A. B. Nissen. 1989, 4p 
In Alabama A & M Univ., NASA-Hbcu Space Science 
po Engineering Research Forum Proceedings p 262- 


During the summer of 1988, the Goddard Space Flight 
Center was the site of a new NASA project called A 
Model Summer Program for Handicapped College Stu- 
dents that was directed by Gallaudet University. The 
project’s aim was to identity ht severely ay pened 
disabled college students (four from Gallaudet Univer- 

and four from local historically black colleges and 
universities (HBCU’s)) majoring in technical fields and 
to assign them technical projects related to aerospace 
which they would complete under the guidance of 
mentors who were full time employees of Goddard. A 
description of the program is presented. 
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N91-28099/0/GAR 
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District of Columbia Univ., Washington. 

Successful Intervention Program for High Ability 
Minority Students. 

W. R. Coleman. 1989, 4p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
= a Research Forum Proceedings p 266- 


as professional occupations in the United States, 
non-Asian minorities are least represented in science 
and engineering fields. The Bureau of Labor Statistics 
predicts that over the next decade, civilian employ- 
ment of scientists and engineers has the potential to 
grow by 40 percent. Furthermore, projections oy + 
year 2000 indicate that 100,000 fewer B.S. and B 
degrees will be awarded than were awarded in 1984. 
The latter projection takes into consideration the over- 
all declining of all 18 year old college stu- 
dents. Within this shrinking pool of 18 year old poten- 
tial college students will be an ——— “pape sot of 
Blacks and Hispanics. In order to 
tional patterns for minority youth, an intense pe at tthe 
factors that affect the science and mathematics per- 
formance of minorities. Furthermore, the work of pro- 
that are successful at producing minority scien- 
tists and engineers must be exami and document- 
ed with the intent of replicating these programs. The 
fundamental concern at this time appears to be the 
quality of precol experience because research has 
shown that lack of precollege preparation is the single 
most important cause of underrepresentation of mi- 
norities in science and engineering careers. For many 
years, intervention programs have attempted to im- 
‘ove the quality of the minority precollege experience 
- latter year oe in grades eleven and twelve. 
Later efforts, such as this one, have concentrated on 
earlier years. The effectiveness of intervention pro- 
grams is widely accepted but not rigorously document- 
ed. The mechanisms these programs have developed 
need to be identified and their potential for broader use 
evaluated. The ultimate goal of such studies would be 
to provide the different educational communities with a 
set of proven cost-effective state of the art mecha- 
nisms designed to increase icipation and success 
of minority students in science and mathematics-relat- 
ed courses. One such intervention program is the Sat- 
urday Academy program for high ability minority stu- 
dents in the Washington, D.C. area. A description of 
the Saturday Academy is provided with the intent of 
making it available to personnel who are considering 
the development of similar projects. The effect of par- 
ticipation in the program on high school graduate 
rates, college enroliment, and choice of quantitative 
major is examined. 
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oe Coll., Atlanta, GA. 
Women in Science and Engineering Scholars Pro- 


z pa Falconer, and L. A. Guy. 1989, 6p 
In Alabama A & M Univ., NASA-Hbcu Space Science 
4 Engineering Research Forum Proceedings p 270- 


The Women in Science and Engineering Scholars Pro- 
scientifical 


gram ly talented women students, 
including those from poe underrepresented in the 
scientific and technical work force, with the opportunity 
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to pursue undergraduate studies in science and engi- 
neering in the highly motivating and supportive envi- 
ronment of Spelman oe. It also exposes students 
to research training at NASA Centers during the 
summer. The program — an opportunity for stu- 
dents to increase their knowledge of career opportuni- 
ties at NASA and to strengthen their motivation 
through exposure to NASA women scientists and engi- 
neers as role models. An extensive counseling and 
academic support component to maximize academic 
performance supplements the instructional and re- 
search components. The program is designed to in- 
crease the number of women scientists and engineers 
with graduate rees, particularly those with an inter- 
est in a career with NASA. 


161,051 

PB$1-220285/GAR PC A03/MF A01 
Executive Office of the President, Washington, DC. 
Agenda for Civil Justice Reform in America. A 
Report from the President’s Council on Competi- 


tiveness. 
Aug 91, 32p 


The report from the President’s Council on Competi- 
tiveness makes recommendations which provide con- 
crete steps that can be taken to restore the United 
States civil justice system as an institution that is fair to 
all and serves the ends of justice. To implement these 
changes, the Council has recommended 
changes to the current civil litigation system. These 
changes can be implemented through legislation, by 
amendment to the rules of civil procedures and evi- 
dence, and through administrative actions, including 
an executive order. The Justice ent is prepar- 
wil the documents ni for implementation and 
I —_— the Administration’s civil justice reform 


161,052 
PBS1-220418/GAR PC A09/MF A03 
National Center for Education Statistics, Washington, 


a of Education Statistics to 2001: An 
D. E. Gerald, and W. J. Hussar. Dec 90, 198p NCES- 
91-683 
See also PB81-239543. 


The report provides updates of projections shown in 
Projections of Education Statistics to 2000 and in- 
cludes statistics on ele’ and secondary schools 
and institutions of higher education at the national 
level. Included are pro mectons for enrollments, gradu- 
ates, instructional staff, and expenditures to the year 
2001. In addition, the report includes selected projec- 
tions of education statistics for public elementary and 
secondary schools at the state level to the year 2000-- 
elementary and secondary enroliment and high school 
graduates. These are updates of state jection: 

shown in State Projections to 1993 for Public Elemen- 
tary and Seco Enrollment, Graduates, and 
Teachers. The report also contains a logy 
section describing models and assumptions used to 
develop the national and state-level projections. 


161,053 
PB91-220434/GAR PC A13/MF A03 
Study of atom ccamane Gabetoen® Disadvantaged 
lor va 
Students: What Is Taught, and How, to the Children 
of Poverty. Interim Report from a Two-Year Inves- 


M. S. Knapp, N. E. Adelman, M. C. Needels, A. A. 

Zucker, and H. McCollum. Mar 91, 294p 

ony nee with Policy Studies Associ 
repared in cooperation wi olicy ies i- 

ates, Inc., Washington, DC. ae by ment 

of Education, Washington, . Office of Planning, 
Budget and Evaluation. 


A major federal study of mathematics and literacy in- 
struction in schools that serve the children of poverty 
is peg nig under wi — search of more effective prac- 
The study is addressing three questions: (1) What 
departures from conventional wisdom are being tried 
in schools serving the children of poverty; (2) Which of 
these approaches show promise, either in their own 
right or in er es with more traditional approach- 
es, for ee ’ mastery of advanced and 
basic skills; (3) What combination of factors in the 
school, district, and state supports the introduction of 
promising instructional approaches. The report, the 
second to emerge from the , provides preliminary 
answers to these questions, describing current 


practices in first, third, and fifth grade classrooms in 
fifteen elementary schools that serve large numbers of 
children from low-income families. The interim report 
presents descriptive results from the first of two years 
of data collection; it does not include an analysis of 
outcomes. 


161,054 

PB91-221119/GAR PC A03/MF A01 
Department of Education, Washington, DC. 

Choosing Better Schools: The Five Regional Meet- 
ings on Choice in Education. 

Dec 90, 25p 


Five regional strategy meetings on educational choice, 
brought together many who are currently administer- 
ing, or are considering, school choice and school- 
based management programs. The participants repre- 
sented a broad cross-section of U.S. educators and 
policy makers. The meetings gave public hearing to 
educational empowerment success stories and al- 
lowed individuals to voice their — and concerns 
about the issue. What follows in the report is a short 
synopsis of those meetings, with an emphasis on the 
dialogue of the students, parents, educators, policy 
makers and elected officials who participated. Since 
the regional meetings, the Department of Education 
has continued to encourage states to enact legislation 
allowing for more local control and greater parental 
participation. 
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PB91-227314/GAR PC A03/MF A01 
Educational Testing Service, Princeton, NJ. 

State of Mathematics Achievement: Executive 


ey 

|. V. S. Mullis, J. A. Dossey, E. H. Owen, and G. W. 
Phillips. Jun 91, 48p 

Also pub. as National Center for Education Statistics, 
Washington, DC. rept. no. REPT-21-ST-03. Sponsored 
by = Center for Education Statistics, Washing- 
ton, 


The National Assessment of Educational Progress 
(NAEP) has been monitoring the educational achieve- 
ment of American students and changes in that 
achievement across time. However, as part of the 
1990 mathematics assessment of fourth, eighth, and 
twelfth graders, a new dimension was added to NAEP 
whereby states (including the District of Columbia) and 
territories could, on a voluntary basis, participate in the 
mathematics assessment of eighth graders. The as- 
sessment was designed to provide state-level data 
comparable to results for the nation and other partici- 
pating states and territories. The Trial State Assess- 
ment Program provides information about mathemat- 
ics achievement as well as programs and practices in 
mathematics instruction. 
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Forest Service, Portland, OR. Pacific Northwest Re- 

search Station. 

Fifty Years of Research Progress: A Historical 

— in the Starkey Experimental Forest and 
a 

Forest Service general technical rept. 

J. M. Skovlin. May 91, 65p FSGTR-PNW-266 


The document traces the history of the Starkey Experi- 
mental Forest and Range since its establishment on 
July 11, 1940. It recalls the historical process of com- 
munity development and the evolution of forest, range, 
and wildlife exploitation which produced the conditions 
making the area appropriate for a research station. 
The paper recounts the comings and goings of re- 
search personnel through a half century of activities 
and program development. The author also analyzes a 
succession of events that have brought about ecologi- 
cal changes on the Starkey Range. Included is a list of 
publications resulting from research at the Starkey Ex- 
perimental Forest and Range. 


161,057 
PB91-960422/GAR PC A 
Constitution of the ee of Bulgaria r/z/etp 
Export trade informatio 

1991, 17p 

This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 

Paper copy also ‘available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 





The document contains the Constitution of the Repub- 
lic of Bulgaria. 
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PB91-960832/GAR PC A03 
Draft of Romanian Constitution (7/91). 
ie trade information. 
7p 
= ne Order was provided to NTIS by Office of 
eneral Counsel, Washington, DC. 
fon copy also ‘available on ‘Standing Order, deposit 
account required ($150 for single category or ‘$500 for 
all categories). 


The report is a draft of the Constitution of Romania. 


161,059 
PB91-961406/GAR 
Albanian New Land Law No. 7,501 (7/91). 
eis trade information. 
5p 

This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 

Paper copy also ‘available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


The report deals with laws concerning agricultural and 
nonagricultural utilization of land including the right to 
own property, land distribution, land arbitration, proper- 
ty transfers, etc. 
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AD“A237 990/7/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 
United States, the South Atlantic, and Antarctica: 


P. J. McNawaht Jun 90, 1114p 


The United States currently has interests in both the 
South Atlantic Ocean area and in Antarctica which 
have traditionally taken a back seat to U.S. interests in 
other regions. In the closing years of the twentieth cen- 
tury, those interests likely will receive more attention 
as the United States the global community shifts 
from its traditional focus on East-West issues and their 
conflict potential to more nationalist interests. This 
thesis examines U.S. interests in the South Atlantic 
and Antarctica and evaluates the potential challenges 
to those interests. The thesis concludes that, while its 
interests in the South Atlantic remain, the United 
States will find it increasingly more difficult to extend its 
influence as the countries of the region exert more na- 
tional will and as extra-hemispheric actors gain a more 
significant foothold. 
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AD-A237 995/6/GAR PC A03/MF A01 
Army War pe Carlisle Barracks, PA. 
=. - Challenges from the 1990’s. 


wd 
W. J. Elder. 12 Feb 91, 18p 


The changing role and shape of Eur will provide 
many new nam Challenges to the Gnited States into the 
1990's. This briefly defines four key develop- 
ments in Europe that will affect United States’ policies. 
They are the reunification of Germany, the democrati- 
zation of Eastern Europe, arms control, and the eco- 
nomic merger of twelve European nations in 1992. 
Within the context of these developments, this study 
concludes that the United States must become acutely 
aware of Europe’s growing role in international rela- 
tions and adjust its ae. in a new multipolar 
community to reflect these changes. 


161,062 
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Naval uate School, —— CA. 

oa of U.S. Arms Sales and the Transfer of De- 
Chane (Temwanye to the Navy of the Republic of 


M caer 
c.C. fan. Jun 90, 63p 


U.S. gee = Sales to ROC in Taiwan have 
always been om controversial matter, and the United 


States has often yielded to the pressure from me 
nist China. The Taiwan Relations Act was 

Congress to provide adequate safeguards for a 
being of Taiwan. But the law is too flexible for imple- 
mentation to be effective, and effectiveness seems to 
rest largely on the good faith of the executive office. 
The strategic ae of Taiwan has great significance 
for U.S. strategic political and economic interests in 
East Asia and the Western Pacific. Gen. las Mac- 
Arthur described the island as an ‘Unsinkable aircraft 
carrier.’ Since the security of Taiwan is intimate 
linked to the overall security of the Pacific Area, U. 
defense technology transfer is of prime importance to to 
help Taiwan upgrade its defense capability for protect- 
ing the sky and sea lanes over the Taiwan Strait. 
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AD-A238 298/4/GAR PC A03/MF A01 
RAND ., Santa Monica, CA. 

French NATO Policy: The Next Five Years. 

Interim rept. 

G. Flynn. Jun 90, 45p Rept no. RAND/N-2955-AF 
Contract F49620-86-C-0008 


France, having long proclaimed the need to c! 
the European status quo, r the potential for 
change in the structure of European relationships with 
more anxiety than do most of its allies. However, 
French security assumptions have not remained static. 
French policy has been adj aly related to some time, but 
this movement is only arene A related to the changes 
set loose by Soviet President chev, and can be 


understood oni in the resarks et of the security 
that have This st French thinking since 

hey —_ traces the roots of 

and describes the nearly 


perspectives 

the end of world ' hap ll. 
Charles de Gaulle’s pol 
15-year-long transition "away from purist pensar 
toward a new compromise between i 

and integration. The author describes the pre ornare 
taken in response, including several important steps to 
improve the interaction between the French military 
and eos and ways that French diploma Saar the 
early 1980s began to emphasize common NATO 

tions. The author then examines the emerging seliey 
environment and its effects on the basic assumptions 
underpinning French policy. He concludes that in the 
future, France will be easier to work with as an ally, but 
= continue to seek autonomy in the East-West dia- 
logue. 
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for NATO Multinational Maritime Forces 
(n MMFS). 
inal rept. 
J. Kennedy, and D. Thompson. 31 May 91, 15p Rept 
no. NWC/CNWS-5-91 


The political upheaval in Central and Eastern Eur 
marked 1989 as a critical watershed in East/West rela- 
tions. The imminent drawdown of Western naval 
forces being proposed as a result of these fundamen- 
tal political and military structural changes in Europe 
has prompted an investigation into the increased use 
of multinational forces at sea by both NATO staffs and 
the individual nations of the Alliance. 
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PB91-220236/GAR 
Executive Office of the President, Washii 
National Security Strategy of the U 
August 1991. 

Aug 91, 41 ie 

Also available from Supt. of Docs. See also report for 
March 1990, PB90-205725. 


The report on the National Security Strat of the 
United States covers the following topics: (1) foun- 
dations of National Strategy: Interests and Goals; (2) 
Trends in the World Today: New nities and 
Concerns; (3) Relati Means to Ends: A Political 
Agenda for the 1990s; (4) Relating Means to Ends: An 
Economic Agenda for the 1990s; (5) Relating Means 
to Ends: A lense Agenda for the 1990s; and (6) 
Toward the 21st Century. 
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ed States, 
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Hoge he International Development, Washington, 
1 of Planning and Budgeting. 


161,070 


BEHAVIOR & SOCIETY 
Job Training & Career Development 


U.S. Crponee as Loans and Grants and ae gen 
pag Authorizations, July 1, 1945-September 30, 
1991, 249p CONG-R-0105 


The report lists all countries receiving any type of loans 
or grants from the United States since July 1945. All 


organizations, which are included in the totals of U.S. 
grants. 
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York Univ., North York (Ontario). Centre for Interna- 
tional and Strategic Studies. 


international Verification Organizations. 
E. Morris. Feb 91, 315p ISBN-0-920231-10-1 


and The United Nations: Some Legal Issues. 
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Contents: US to establish diplomatic relations 
Baltic States; Statement at Moscow funeral; U 
UK committed to help Soviet reform; Change i 
Soviet Union; Call for a cease-fire in Y 
Bolivia; Debt reduction 


alized system of preferences; Focus on Central and 
Eastern Europe; New publication: CSCE report. 
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quote. Also available on demand in paper copy or 
microfiche. 


Contents: US Approach to in the Soviet 
Union; USSR and Western Hemi- 
OAS Declaration on Events in the Soviet 
inion; Baltic Membership in the UN; Vice President 
uayo's Tip to Aten: Ain frican Political 


and 
Expansion ai Vine’ Waiver 
Pilot Program; Treaty Actions. 
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Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of a. 
investigation of a Zero-One | 
Approach to Automati 
at the USAF Test Pilot 
Master’s thesis. 

L. M. Hassel. Mar 91, 79p Rept no. AFIT/GOR/ 
ENS/91M-7 


This thesis investigated models that could be used to 
determine a feasible schedule for the Test Pilot School 
(TPS) traini: ae and form the basis for an auto- 
mated luling system. The TPS problem is formu- 
lated as a 0-1 integer linear program and is solved 
raed pra anager pe her and the Branch-and- 
luced feasible solu- 
tions for paabe athe that equate to portions of the 
TPS schedule but cannot efficiently solve large prob- 
lems like the full TPS problem. More investigation 
should be conducted to alter the method developed in 
the study so it could be used for large problems. A 
‘omising a ‘cach might be to develop a specialized 
ranch-and-Bound algorithm that uses the prepro- 
cessing methods discussed in the study. 


integer i 
the Scheduling Process 
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N91-27097/5/GAR 
(Order as N91-27088/4/GAR, PC Arm 
Houston Univ., TX. 
Training Effectiveness of an intelli t Tutoring 
System for a Propulsion Console Trainer. 
Final Report. 
D. S. Johnson. Dec 90, 15p 
Contract NGT-44-005-803 
In Its NASA/ASEE Summer Faculty Fellowship Pro- 
gram, 1990, Volume 1 15 p. 


A formative evaluation was conducted on an Intelligent 
Tutoring System (ITS) developed for tasks performed 
on Ision Console. The ITS, which was devel- 
oped primarily as a research tool, provides training on 
use of the Manual Select Keyboard (MSK). Three sub- 
jects completed three phases of training using the ITS: 
declarative, speed, and automaticity training. Data 
were collected on several performance dimensions, in- 
cluding training time, number of trials performed in 
each training ise, and number of errors. Information 
was also collected regarding the user interface and 
content of training. Suggestions for refining the ITS are 
discussed. Further, future potential uses and limita- 
tions of the ITS are discussed. The results provide an 
initial demonstration of the effectiveness of the Propul- 
sion Console ITS and indicate the potential benefits of 
this form of training tool for related tasks. 


Psychology 
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AD-A238 617/5/GAR PC A02/MF A01 
Pye eye Univ., se. PA. 

Fu i Architecture of Visual Object Recogni- 
Final rept. 1 May 89-31 Dec 90. 


M. J. Farah. Jul 91, 10p 
Contract N00014-89-J-3016 


The goal of this grant was to constrain our theories of 
visual object recognition, including face and printed 
word cee eee using evidence from brain-damaged 
and normal subjects. 
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N91-26695/7/GAR 
(Order as N91-26688/2/GAR, PC en 
Joint Publications Research Service, Arlington, VA. 
individual of Human Neu chic 
A in — Situations with Dif- 


ferent Probability 

A. Krauklis, and |. + paar all 18 , 
In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 19-25. Trans. into English from Izvestiya 
Latviyskoy Akademii Nauk (Riga, USSR), No. 9, Sep. 
1990 p 86-96. 


The formation of man’s adaptive psychophysiological 
reactions, their individual variants and different de- 
grees of adaptive effectiveness in problem situations 
were studied by a decision-making model. It was es- 
tablished that the form of manifestation depends in the 
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probability structure of the problem situation. Every 
subject displayed substantial difference in individual 
speed in forming an adequate pattern of action after a 
stereotype signal sequence, with motor automation 
preceding detection of the stereo’! signal se- 
quence. On the basis of the time required by the sub- 
jects to detect the stereotype presentation of signals, 
the dynamics of the problem-solving time and in- 
tensity of effector reactions, individual variants of neur- 
opsychic self-regulation stereotypes characterized by 
differing adaptive effectiveness were revealed. 


Social Concerns 


161,074 
DE$1015203/GAR 
Argonne National Lab., IL. 
Reentry, recovery, and restoration following a 
pa mong weapons stockpile disposal program ac- 
it: Offpost planning and preparedness as- 


ewis, C. Herzenberg, E. Tanzman, K. Lerner, and 
R. Mampaben. 1991, 19p ANL/CP-73278, CONF- 
9105229-1 
—- W-31109-ENG-38 
Pacific science congress (PSC) (17th), Honolulu, HI 
(United States), 26 May - 2 Jun 1991. Sponsored by 
Department of Energy, Washington, DC. 


There is a need for pre-disaster recovery planning. The 
Department of Defense has recognized that need by 
strongly emphasizing recov lanning and coordina- 
tion in its CSEP program. CSEPP is the Chemical 
Stockpile Emergency Preparedness ete ones It bon 
developed to improve emer: ary 

ciated with the disposal of US Ste arr of onary 
chemical weapons. This disposal was mandated by 
Congress in 1985 and is scheduled for completion in 
April 1997. 


PC A03/MF A01 


161,075 

N91-28020/6/GAR PC A03/MF A01 

Temporal Suocure of Cooperstive Aclivty, 
em reo e A 

S. Reder, and R. G. Schwab. Oct 90, 14p 

Presented at the Cscw Proceedings, 1990. 


Developers of group-support technology often base 
their design on tacit assumptions about the nature of 
group work. At the same time, social scientists pro- 
claim that cooperative work involves complex social 
and linguistic interactions among team members. One 
important facet of these interactions is considered: the 
nature of the relationship between individual work and 
group work activity. In particular, the relationship be- 
tween the characteristic temporal and spatial pattern- 
ing of behavior in the work environment and the modes 
of cooperative behavior. An attempt is made to devel- 
op a theoretical framework which addresses such 
questions in ms empirically verifiable way. The frame- 
work begins with observation that \ndividuals in 
Office settings must routinely resolve conflicts be- 
tween: (1) having uninterrupted periods of time in 
which to get their own work done; and (2) being acces- 
= = communication with others with whom they 
wi s 


that was conducted among workers in a 
division of a 


‘ortune 500 corporation is described. 


161,076 
PB$1-220491/GAR PC A09/MF A02 
Circle, Inc., McLean, VA. 

Parent Training Is Prevention: Preventing Drug 
Problems ai Youth in the Family. 

1991, 186p DHHS/PUB/ADM-91-1750 

Contract OSAP-S283-87-0006-04 

Also available from Supt. of Docs. Sponsored by Alco- 
hol, Drug Abuse, and Mental Health Administration, 
Rockville, MD. Office for Substance Abuse Prevention. 


The purpose of Parent Training Is Prevention is to help 
communities i and implement programs de- 
signed specifically for parents. The guide begins with 
besie information on prevention, addresses the impor- 
tance of parenting in family development, de- 
tailed descriptions of specific roles that — jay in 
raising alcohol and other drug free children, lights 
ethnic and cultural consideratone, and concl sues With 
hepsi for program implementation. The manual 
poo od interested individuals choose from a variety of 
lhout the United 
ve, or are devel- 


rams available thr 


Cates, allo which either currently 


oping. components dealing with the issue of alcohol 
and other drug use among young people. The manual 
addresses many important issues relevant to program 
selection. The use of the manual can be the first step 
in ci the benefits of prevention training for par- 
ents. 


161,077 

PB91-233171/GAR MF A01 
International Bank for Reconstruction and Develop- 
Sa DC. Living Standards Measure- 
men 

Household Survey as a Tool for Policy Change: 
Lessons from the Jamaican Survey of Living Con- 


di 
M. E. Grosh. c1991, 60p LSMS/WP-80, ISBN-0- 
Library of Go log card no. 91-18720. 
of Congress — no. 91-1 
Micro copies aper available from 
World Bank Suptoenone, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


piso story behind the remarkable timeliness and p od 
eon wid Jamaican Survey of Living Co 
—- is = — with emphasis on the reasons = its 
neg ope F The story holds lessons 
for ome aren countries that to institute _s Stand- 
ards Measurement Study surveys. 
Survey of Living Conditions was designed and institut- 
ed to serve as the monitoring mechanism for a multifa- 
ceted, multisectoral initiative to revitalize the — 
service delivery system in Jamaica. Key strat 
choices made in the SLC’s implementation result 
clarity of purpose; timeliness as a priority; extensive 
adaptation to the local environment; a tutorial ap- 
proach to skills transfer; active involvement of line min- 
istries in the survey process; pursuit of multiple ave- 
nues of data analysis; and an effective mix of staff from 
both the operational and research complexes on the 
World Bank supervision team. The marginal dollar 
costs for survey implementation in Jamaica were quite 
low, but the costs in Bank staff time were quite high. 
(Copyright (c) 1991 The International Bank for Recon- 
struction and Development/The World Bank.) 


The Jamaican 


General 


161,078 
AD-A238 033/5/GAR 3 ied A01 
Center for Naval Analyses, Alexandria, 
for the Soviet Far East: Political, Military, 
and Economic Trends Under Gorbachev. 
Aw Apr 91, 33p R CRM-91-63 
inson. is ept no. - 
Contract N00014-91 “C.0002 


In 1991, separatist forces seeking independence have 
become active across the USSR. In one of the most 
important regions, the Soviet Far East, such a trend is 
visible, although it has received scant attention com- 
pared to movements in the Baltic states, Moldavia, and 
other areas. The struggle for change in the Soviet Far 
East pits the conservative forces, consisting of mid- 
level Community Party personnel, senior miltary, and 
some members of defense industrial and intelligence 
community, against virtually everyone else. The en- 
croachments that this powerful coalition hopes to 
block include opening Vladivostok, creation of free 
economic zones (FEZs) with the participation of for- 
eigners, conversion of defense industry, and emer- 
nce on non-communist political figures and ideas 
— a plan to create an independent Far Eastern 
his examines recent trends in the 
remenpatien, military, and economic--and looks 
ahead to possible outcomes. 


161,079 
FBIS-USR-91-21/GAR 
oe inion Republ , Washington, DC. 


rs, re oo 9, 1991. 
9 Aug ot. Seraeeetty 


Paper copy poms on subscription, U.S., Canada, 
price $335; price for ogy $670. Micro- 

fiche available on subscription Canada, — 

Mexico price $230; price for others $480. Issued 

a a _— copies also available in paper py or 


Subscription 


The Foreign Broadcast Information Service, Anniver- 
sary issue, deals with Republic and Inter-Republic Af- 





fairs, covering al 
and including at 
Lithuania and Estonia. 


5 _ agency _ transmissions, 
newspapers, books and periodicals. The information 
covers government affairs, treaties, laws, new political 

in the Soviet Union, Republic develop- 
ments, and other political issues, economic, environ- 
mental and eee news and commentaries, as 
well as scientific technical data and reports. 


161,080 
FBIS-USR-91-22/GAR Subscription 
—_ foe, A , Washington, DC. 

Republic Affairs, August 13, 1991. 

is aa ry yf, Semweekiy 

aper copy available on subscription, , Canada, 
and Mexico price $335; price for po ate sare Micro- 
fiche available on subscription U.S., Canada, and 
Mexico price $230; price for others $460. Issued twice 
a week, Single copies Go ee available in paper copy or 
microfiche. 
The Foreign Broadcast Information Service (FBIS) 
daily — contains political, military, economic, envi- poe 
ronmen sociological news, commentary, 
other information, as well as scientific and technical 
data and reports. All information has been obtained 
from foreign radio and television broai po mo 
agency transmissions, , books, 
odicals. The issue on Repu SS Atiaire of ihe Soviet 
Union contains sections on: ema ag pws Affairs; Ar- 
menia; Belorussia; Estonia; Georgia; Latvia; Lithuania; 
Moldova: RSFSR; Ukraine. 


PC A03 

~ Rights (4/13/91) we _ 
vacy " 
Export trade information. 
1991, 12p 
This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 
Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 
The decision of the Constitution Court finding several 
provisions of Law No. 10 of 1986 and Council of Minis- 
ters decrees Nos. 25-MT of July 8, 1986 and 102-MT 
of July 3, 1990 unconstitutional. ‘The decision also 
finds several other uses of personal data unconstitu- 
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Bioengineering 


AD A238 150/7/GAR PC A03/MF A01 
Army Biomedical Research and Development Lab., 
Fort Detrick, MD. 


re ee SEES Sao ee 


Pinel technical ri Jan 90-Jun 
P. M. Dubill, and L. R. Senelokd. can 91, 46p Rept 
no. USABRDL-TR-9113 


Deficiencies have been identified in the patient care 
in Medical 


ble instrument mounting systems, shelf 


BIOMEDICAL TECHNOLOGY & HUMAN FACTORS ENGINEERING 


other storage possibilities. Of the products evaluated, 

the most suitable unit was a high-strength plastic shelf 

truck that can be a: without tools and pro- 

paar considerable storage space and configuration 
xii 


161,083 

AD-A238 271/1/GAR PC A03/MF A01 

Brooke Army Medical Center, Fort Sam Houston, TX. 
DM... Effect of —— a 


einfusion U: trans Ortho- 
Relnfusion System —— 
paedie,Granage/ Rint He 


Final rept. 
A. L. Bucknell, M. B. Simpson, K. P. Murphy, and H. 
G. Chambers. 1 Mar 91, 15p 
Grant MIPR-90MM0513 
A agg omesrvorka randomized study was conducted using 
edic Drainage Reinfusion 
Seniesa for postoperative ‘blood salvage in total = 
Twenty four sess comprised the 
study. The amount of postoperative autologous blood 
salvage averaged 946 milliliters. Only twenty-five per- 
= of the study group required postoperative transfu- 
sions, compared to eighty-three of the study 
group. In In total knee arthroplasties, only 11 percent of 
roup required transfusions, compared to 
speomapes of the control group. These differences 
were signi with P values less than 0.01. There 
were no transfusions reactions, infectious complica- 
tions, or coagulopathies. Postoperative blood salvage 
isa sate, reliable, and effective source of autologous 


161,084 

AD-A238 285, Not available NTIS 

pers — Inst. of Research, Presidio of San 
ra 

in kin Blology-t 

in 

Measurements 


P. Schmid, and G. E. Salvador. Mar 91, 8p 
Availabilty Pub. in IEEE Transactions on Biomedical 

oar ing, v38 n3 p238-245, Mar 91. “Avaliable to 
DTIC users only. No copies furnished by NTIS. 


No abstract available. 


161,085 

AD-A238 299/2/GAR PC A04/MF A01 

CACI, Inc.-Federal, Fairfax, VA. 

Data rape yo woe cron 
lem an Environ 

Chamber. 

Final rept. Sep 87: 


E. J. Bunton, J. C. “Wright and R. Blom. Dec 90, 73p 
USAFSAM-TP-90-28 

Contract F33615-88-C-0632 

Prepared in cooperation with Parker Kinetic Designs, 
Austin, TX. 

The objectives of this project were to design, fabricate, 
and install automatic control and data acquisition sys- 
tems on an environmental chamber. The control 
system maintains the chamber pressure to within 1 
mmHg, temperature to within 1 F, and humidity to 
within 3% relative — , using a modern distributed 
process control data acquisition system 
records data, using a incorpo that is compatible 
with existing DEC a pore contains in- 
formation from the fi ition and con- 
figuration item pte os a Seumaion for each 
system. 


161,086 
AD-A238 490/7/GAR PC A03/MF A01 
+ Clothing and Textile Research Facility, Natick, 


— War Test — of Structural/Proximi- 


bp 1 Oct 90-31 Mar 91. 
W. Pine. 5 Jun 91, 34p Rept no. NCTRF-188 


The Navy Clothing and Textile Research Facility 
fo ong contracted with Dynamic Corp., Rockville, 
Md., to develop a dual purpose firefighters glove for 
both Gasneemane and structural firefighting duties. 
This new re-designed glove eliminates the need for 
firefighters to maintain two distinct sets of handwear. 
This report contains information relating to design 

of the gloves, compiled test data of 
user evaluations, and overall conclusions. NCTRF has 


161,089 
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recommended that this new ne gga glove 
be introduced into the supply sys’ 


161,087 

AD-A238 491/5/GAR PC A04/MF A01 
ORD, Inc., North Salem, NH. 

Receptor Based Fiber Optic Microsensor Develop- 


in Lp 
S. J. Lackie. ‘Ma 
Contract DAAAT 


Detection of chemicals and toxins in multi-component 
promt y = pr a of the 


ny 91, 63p. CRDEC-CR-105 
'6-88-C-0026 


tage of the interaction between the a tag and the 
evanescent wave effect of the FOW The binding of 
a toxin to the receptor alters the fluorescence of the 
tag, eee a oe eee 
detector. In this 


receptor proteins; coupling - fluorescent tags 
preg i development of rugged, repla 
sample chamber assembly; on the design of a hard- 
ened optical system. 


161,088 
PATENT-5 003 180 ngton De available NTIS 


Spethodad feecpemen Bidets 1, 


Patent. 
C. L. Christianson. Filed 19 Apr 90, patented 26 Mar 
91, 7p AD-D014 928/6, PAT-APPL-}-511 127 

Supersedes PAT-APPL-7-511-127. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available — of Patents Washing- 
ton, DC 20231 $1.50. 


ee es pote 
lo ora into sepa- 
= observable i ao of 


radiation exposure. A small fraction of the dosimeters 
withdrawn from the group treated for removal of the 
effects of prior radiation exposure, undergo ma ir- 
radiation and measurement of resulting emissions to 
calculate correction factor assigned to the recondi- 
tioned dosimeters to compensate for reduced sensitiv- 
ity. 
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161,089 

AD-A238 459/2/GAR PC A12/MF A03 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Doctoral thesis. 

E. J. Fretheim. Jun 91, 273p Rept no. AFIT/DS/ 
ENG/91-1 


This dissertation provides four major contributions to 
po wll nt pr ee eee 


tions of To of the model. 
wae al include methods 
in 


basis functions in a recognition/reconstruction 
network, as well as methods for | Po am Spm 
vision system. The third major contri n is an inves- 
— of attentional mechanisms using a two-part 

model with Gabor filters as a base attentional indica- 
tor. eS oe the search 


nism, is only briefly studied. The final contribution is a 
description of an actual vision system for the analysis 
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of VLSI circuits in terms of the general vision system 
model. This system provides a means of obtaining a 
_— circuit description from an actual physical cir- 


161,090 
AD-A238 607/6 Not available NTIS 
Smith-Kettlewell Eye Research Foundation, San Fran- 
cisco, CA. 
er Coding of Local and Global Motion. 
S. P. McKee. 1991, ] AFOSR-TR-91-0608 
Grant AFOSR-89-00: 
Availability: Pub. in a Neuroscience, v1 n2 
7-98 1991. Available only to DTIC users. No copies 
ished by NTIS. 


No abstract available. 


161,091 
AD-A238 632/4/GAR PC A07/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

mulation of Braitenberg Vehicles. 
Master’s 


thesis. 
E. B. Werkowitz. Mar 91, 135p Rept no. AFIT/GCS/ 
ENG/91M-05 


In his treatise, Vehicles: riments in Synthetic Psy- 
— Valentino Braitenberg used simple, autono- 
mous vehicle designs to illustrate the principles behind 
animal nervous = organization and operation. 
The goal of this effort was to produce a computer pro- 
gram to allow a researcher to experiment with these 
concepts and to analyze their performance using 
methods employed by experimental psychologists. 
The resulting pr ou allows the user to design vehi- 
cles that respond to changes in their environments 
and that have the ability to adapt their behavior, using 
a ee ee algorithm developed by Teuvo Kohonen. 

icle designer is free to select sensor attributes, 
numbers of neurons, learning periods, environments, 
and starting knowledge. The vehicle may be analyzed 
by tracking their success at locating food in their envi- 
ronment. food is located close to stimuli to which 
the vehicle sensors can respond. Food discovery trig- 
gers the learning algorithm, adapting behavior to im- 
prove food finding-performance. initial evaluations 
failed to epee convincing proof that the simple vehi- 
cles tested had succeeded in totally adapting to their 
environments. 


Human Factors Engineering 


161,092 
AD-A238 281/0 Not available NTIS 
School of Aerospace Medicine, Brooks AFB, TX. 
of Hydrogel Extended-Wear Contact 
orn for Daily Wear by USAF Aircrew 


Interim rept. Feb 88-Sep 89 

R. J. Dennis, J. R. Hill, and N. S. Ketchum. Jun 91, 
6p Rept no. 'USAFSAM-JA-90-55 

Availability: Pub. in Aviation, Space, and Environmen- 
tal Medicine, p565-568, Jun 91. Available to DTIC 
users only. No copies furnished by NTIS. 


No abstract available. 
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N91-27119/7/GAR PC A11/MF A03 
National Aeronautics and Space Administration, 
Washi , DC. 

NASA information Sciences and Human Factors 


Annual Report. 

L. Holcomb, R. Hood, M. Montemerio, J. Jenkins, 
and P. Smith. May 91, 226p NAS 1.15:4291, NASA- 
TM-4291 


The FY-90 descriptions of technical accomplishments 
are contained in seven sections: Automation and Ro- 
py Communications, Computer Sciences, Controls 

Guidance, Data Systems, Human Factors, and 
pnt Technology. 
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N91-27763/2/GAR 
Old Dominion Univ., Norfolk, VA. 
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es al Strategies under Varying Conditions of 
lo 3 
R. J. Arnegard. Jul 91, 225p NAS 1.26:4385, NASA- 
CR-4385 


Contract NGT-504-05 


An attempt was made to operationally define and 
measure strategic behavior in a comet multiple task 
environment. The Multi-Attribute Task battery was de- 
veloped to simulate various aspects of flight and con- 
sisted of an auditory communication task, monitorin 
tasks, a tracking tasks, a resource management tas! 
which allowed a wide range of responding patterns, 
and a scheduling window which allowed operators to 
predict changes in workload. This battery was validat- 
ed for its sensitivity to strategic behavior, and baseline 
measures for each individual task were collected. 
Twenty-four wos tee and | yore students 
then performed the battery for four 64 minute sessions 
which took place over a period of 2 days. Each subject 

lormed the task battery under four levels of work- 
load, which were presented for equal lengths of time 
during all four sessions. Results indicated that in gen- 
eral, performance improves as a function of experi- 
ence with the battery, but that performance decreased 
as workload level increased. The data also showed 
that subjects developed strategies for responding to 
the resource management task which allowed them to 
manage the high workload levels more efficiently. This 
particular strategy developed over time but was also 
associated with errors of complacency. These results 
are presented along with implications for the aviation 
field and areas of future research. 


161,095 

PB91-227330/GAR PC A04/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

Physiological Basis for Manual Lifting Guidelines. 


Final rept. 
rs, and J. W. Yates. 14 Jan 90, 59p 


S. H. Rod 
See also PB91-227348. 


A review was conducted of the physiological factors 
which can be used in developing guidelines for manual 
lifting tasks. Local muscle strength and fatigue are af- 
fected by biomechanical factors (cross sectional area 
of the muscle, work posture, speed of lifting, muscle 
pee np al and whether the lift is one handed or two 
handed) and oe ay oe factors (duration of force 
exertion, freque of repetition). Metabolic limits in 
lifting tasks were discussed under the following head- 
ings: measuring the metabolic cost of lifting activities; 
factors influencing the metabolic costs of lifting tasks 
(beginning posture and the vertical travel distance, lift- 
ing technique, workload, lifting versus lowering, special 
lifting situations); the relationshi Fagen see psycho- 
phi ly acceptable weights and the metabolic coast 
of lifting; oxygen consumption prediction models; and 
determining lifting task limits based on aerobic capac- 
ities. Assumptions made in generating frequency cor- 
rection factors for the lifting guidelines including com- 
nents of the frequency connection factor table, 
line aerobic capacity assumptions, workload crite- 
ria, frequency factor calculations, and determining the 
lifting frequency and duration were discussed. 


161,096 

PB91-227348/GAR PC A04/MF A01 

National Inst. for Occupational Safety and Health, Cin- 

cinnati, OH. 

Epidemiological Basis for Manual Lifting Guide- 
ines. 


Final rept. 
A. Garg. 16 Jun 89, 61p 
See also PB91-227330. 


The review discussed various onpose of guidelines for 
safe manual lifting. Specific topics covered in the 
report included low back pain, impairment, disability 
and compensation; causes of low back pain; compara- 
tive po ow of risk factors, age, gender, Sar buy, 
try, physical fitness and training, lumbar mobil 
strength, medical history, years of employment, smok- 
—— factors, and structural abnormalities; 
io tisk factor factors such as heavy physical work, lifting, 
nding, stretching and rea ing, Ra ning pushing 
and pu li 
dents; 


a standing, vibration, and acci- 

prevel approaches such as radiological 

ae lifting Nechwiquee, ues, preemployment screen- 
ing, and ergonomic job design Studies have indicated 
that low back pain is an extremely significant cause of 
disability and has a major socioeconomic impact. 
Many different personal and job factors are associated 
with the incidence and prevalence of low back com- 


plaints. It is concluded that prospective studies are 
needed so that factors contributing to the develop- 
ment of low back pain can be separated from factors 
resulting from low back pain. 
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N91-26693/2/GAR 
(Order as N91-26688/2/GAR, PC we 


Joint Publications Research Service, Arlington, VA. 
Higher Plants as Part of Biological Human Life 

Su System (Abstract Only). 

|. Y. Ivanova, T. A. ene tw T. P. Alekhina, 

and Y. |. Shaydorov. 18 Apr 91, 

In Its Jprs Report: Science and a Ussr: Life 

Sciences p 2. Trans. into English from Kosmicheskaya 

Biologiya and Aviakosmicheskaya Meditsina (Moscow, 

USSR), V. 24, No. 4, Jul. - Aug. 1990 p 40-43. 


The functional characteristics of a man-plant-mineral- 
ization system were studied er her plants that 
emery a photoautotropic role lorella in a bio- 
— life Bre the yot system. Wheat, . carrots, 
— je, etc., were hydroponically cultivated in 
a paper garden and period periodically given nutrients. The 
plants were cultivated for 6 months at 22 - 25 C, 55 -70 
percent relative humidity, with 24-hour per day lighti 
of 60 - 80 W/sq m for the vegetables and 125-1 5 W 
sq m for the wheat. The plants demonstrated maxi- 
mum productivity during days 70 - 100 of the experi- 
mental period, when ranaraination products, dying of 
organic waste, and human and algal waste products all 
acted on the plants. The increase in the edible bio- 
mass of all the vegetables except the carrots was less 
than in the control oe. Calculations of the vegetable 
contents of sugars, cellulose, ascorbic acid, and caro- 
tene (carrots only) demonstrated a 2.5-fold increase in 
vitamin C content in carrots, a 2.2-fold increase in 
vitamin C and fructose in beets, with a 2-fold decrease 
in glucose and sucrose in the latter. The cellulose con- 
tent of the peas also decreased by 13 percent. These 
results demonstrated that higher plants and Chiorella 
are compatible in a common atmosphere. It was also 
shown that the nutritive solutions given to the plants 
did not increase plant productivity. The reasons for the 
low productivity of the plants in a closed system 
remain inexplicable and thus require further study. 


161,098 

N91-26759/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John rt io 


. py be ne ps Center. 
ing ineable tealble Biomass Prod Produced In NASA's _. 


mber. 
air W. ony R. M. Wheeler, C. R. Hinkle, J. C. 
, and W. M. Knott. auto ae 21p NAS 
11 103821, NASA-TM-10382 
Contract NAS10-11624 
Sorte in Cooperation with Bionetics Corp., Cocoa 
jeac 


The Controlled Ecological Life Support System 
CELSS) Breadboard Project at the John F. Kennedy 

pace Center is a research program to integrate and 
evaluate biological processes to provide air, water, 
and food for humans in closed environments for space 
habitation. This project focuses on the use of conven- 
tional crop = as grown in the Biomass Production 
Chamber (BPC) for the = oduction and recycling of 
oxygen, food, and water. inedible portion of these 
crops has the potential to be ven to edible bio- 
mass or directly to the elemental constituents for direct 
recycling. Converting inedible biomass directly, by 
combustion, to carbon dioxide, water, and minerals 
could provide a baseline for estimating GELSe. Con. 
the mass balance during recycling ine a =. 
verting the inedible biomass to carbon di 
water requires the same amount of oxygen ata = 
— by photosynthesis. The oxygen 

uri 
to oxidize all the luring growth. 
Thus, the amount of o: Nn produced that is available 
for human —n is in proportion to the amount 
of biomass actually utilized by humans. The remaining 
oxygen must be available to oxidize the rest of the bio- 
mass back to carbon dioxide and water or the system 
will not be a regenerative one. 


crop growth is just equal to the o: in required 
_ biomass produced P+ 
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N91-27093/4/GAR 
(Order as N91-27088/4/GAR, PC A10/MF 


Mary Hardin-Baylor Univ., Belton, TX. Dept. of Mathe- 
Air’ Revitalization. Model egenerativ 
r Re n (Arm) for R e 
ooh my Systems (Riss). 
i) 
M. M. Hart. Dec 90, 15p 
Contract NGT-44-005-803 
In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, 1990, Volume 1 15 p (See N91- 
27088 18-99). 


The primary objective of the air revitalization model 
(ARM) is to determine the minimum buffer capacities 
that would be nece: for long duration space mis- 
sions. Several observations are supported by the cur- 
rent configuration sizes: the baseline values for each 
= and the day to day or month to month fluctuations 

it are allowed. The baseline values depend on the 
minimum safety tolerances and the quantities of life 
support consumables necessary to survive the worst 
case scenarios within those tolerances. Most, it not all, 
of these quantities can easily be determined b ARM 
once these tolerances are set. The day to day fluctua- 
tions also require a command decision. It is already 
a from the current configuration of ARM that 

the tighter these fluctuations are controlled, the more 
energy used, the more nonregenerable hydrazine con- 
sumed, and ‘the larger the required capacities for the 
various gas generators. All of these relationships could 
clearly be quantified by one operational ARM. 
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N91-27098/3/GAR 
(Order as N91-27088/4/GAR, PC maar +~-3 


Texas Univ. at San Antonio. Div. of Engineering. 
Reexamination of METMAN, Recommendations on 
Enhancement of anal and Docdenniea of New 
Concepts for EMU Heat Si 

Final Report. 

A. Karimi. Dec 90, 16p 

Contract NGT-44-005-803 

In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, 1990, Volume 1 16 p. 


METMAN is a 41-node transient metabolic computer 
code developed in 1970 and revised in 1989 by Lock- 
heed Engineering and Sciences, Inc. This program 
relies on a mathematical model to predict the transient 
temperature distribution in a body influenced by meta- 
bolic heat generation and thermal interaction with the 
environment. A more complex 315-node model is also 
available that not only simulates the thermal response 
of a body exposed to a warm environment, but is also 
capable of describing the thermal response resulting 
from exposure to a cold environment. It is important to 
compare the two models for the prediction of the 
body’s thermal response to metabolic heat generation 
and exposure to various environmental conditions. 
Discrepancies between the twi rnodels may warrant an 
ane tie berty of METMAN to ensure its validity for de- 
Se ae ’s thermal response in space environ- 
ment. Liquid Cooling and Ventilation Garment is a 
subsystem of the Extravehicular Mobility Unit (EMU). 
This garment, worn under the pressure suit, contains 
the liquid cooling tubing and gas ventilation manifolds; 
its purpose is to alleviate or reduce thermal stress re- 
sulting from metabolic heat generation. There is re- 
newed interest in modifying this garment through iden- 
tification of the locus of maximum heat transfer at 
body-liquid cooled tubing interface. The oort teak is =e 
vital component of the Primary Life a = 
(PLSS) in the EMU. It acts as a heat sink to ante 
heat and humidity from the gas ventilating circuit and 
the liquid cooling loop of the LCVG. The deficiency of 
the sublimator is that the ice, used as the heat sink, 
sublimates into space. There is an effort to minimize 
water losses in the feedwater circuit of the EMU. This 
requires developing new concepts to in an alter- 
re heat sink poe Nae Efforts are directed to review 
ind verify the heat transfer formulation of the analyti- 
cal model employed by METMAN. A conceptual inves- 
tigation of —— wanes heat-sink subsys- 
tem for the EMU is recommended 
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N91-27765/7/GAR 
Alabama Univ. in Huntsville. 


PC A08/MF A02 


BIOMEDICAL TECHNOLOGY & HUMAN FACTORS ENGINEERING 


ECLSS Advanced Automation Preliminary Re- 
ements. 


inal Report. 
B. D. Lukefahr, D. M. Rochowiak, B. L. Benson, J. S. 
° , and J. W. Mckee. cNov 89, 168p NAS 
186115, UAH-RR-823, NASA-CR-186115 
Gomme NAS8-36955 


A description of the total Environmental Control and 
Life Support System (ECLSS) is presented. The de- 
scription of the re ney is given in ay down format, 
the lowest level of which is a functional description of 
each candidate implementation. For each candidate 
implementation, both its advantages and disadvan- 
tages are presented. From this knowledge, it was ee) 
gested where expert systems could be used in the 
agnosis and control of specific portions of the ECLSS. 
A process to determine if expert systems are applica- 
ble and how to select the expert system is also pre- 
sented. The canuiteedtion of possible problems or in- 
consistencies in the knowledge or workings in the sub- 
systems is described. 
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N91-27766/5/GAR PC A03/MF A01 
Alabama Univ. in Huntsville. 

Prototype of the Potable Water Sub- 
— of the Space Station Freedom ECLSS. 

| 

B. D. Lukefahr, D. M. Rochowiak, B. L. Benson, J. S. 
Rogers, and J. W. Mckee. cNov 89, 49p NAS 
1.26:186111, UAH-RR-624, NASA-CR-186111 
Contract NAS8-3695: 


In analyzing the baseline Environmental Control and 
Life Raper System (ECLSS) command and control 
architecture, various processes are found which would 
be enhanced by the use of k based system 
methods of implementation. The most suitable proc- 
ess for prototyping using “~ based methods are doc- 
umented, while domain resources and 
other practical pte wn are examined. Require- 
ments for a prototype rule based software system are 
documented. These requirements reflect Space Sta- 
tion Freedom ECLSS software and hardware develop- 
ment efforts, and knowledge based system require- 
ments. A quick prototype ae yi system en- 
vironment is researched and deve! . 
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N91-27769/9/GAR 
(Order as N91-27768/1/GAR, PC meen 


Joint Publications Research Service, . a. VA. 
Habitability and Biological Life Su ems. 
O. G. Gazenko, A. I. eon oy G. |. Meleshko, and 
Y. Y. Shepelev. 20 Mar 

In Its Jprs Report: Games ie | bene | Ussr: Life 
Sciences p 1-6. — into English from Kosmiches- 
kaya Biologiya Aviakosmicheskaya Meditsina, 
Moscow (Ussr), V. ‘oa, No. 3, May-Jun. 1990 p 12-17. 


Problems about man’s attitude toward biological life 
support systems (BLSS’s) are discussed. Man’s un- 
derstanding of the purpose and role of BLSS’s in the 
future of cosmonautics nds on an understanding 
of the problem of habitability. If the concept of habit- 
pees Pach arches gp action of a familiar list of 
indi ical and hygiene a 
then the task of life support systems (LSS’s) can be 
understood purely from the viewpoint of a consumer: 
as one of ensuring the parameters required of the envi- 
ronment and the amount of its required components 
(oxygen, water, and food). If the problem is based on 
the ecological concept of the habitat in the broad 
sense, then ecological, not consumer, requirements 
must be imposed on the LSS as a system for total de- 
velopment of a biologically complete habitat adequate 
for man’s and meeting, in principle, 
the basic criteria of the natural environment on Earth 
This is the reason forthe different approaches to eval 
uating the | he of BLSS’ by designers on 
the one hand and doctors studying human living condi- 
tions in space facilities on the other. The importance of 
defining relations between the concept of yeaa 
and the role of the means that ensure it are di 
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PAT-APPL-7-671 603/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
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Tissue Preservation & Storage 


Regenerable Biocide Delivery Unit. 


Patent ication. 

G. V. , C. D. Jolly, and R. L. Sauer. Filed 18 
Mar 91, 18p N91-25570/ 
This nar poss, 1 ; ore —- rou . 
censing possi or foreign licensing. 
application available NTIS 


A method and eeu are disclosed for maintaining 

continuous, | term microbial control in the — 
, hygiene, and 

for space activities, <r nuh Saneaaaaeial wena ae. 

lies on Earth. The water purification is accomplished 

by introduction of molecular iodine into the water 


activated periodically (e.g., by timer. oe tc 
of water, or by iodine residual level) to recharge the 
bed. Novelty resides in the ility of inexpensively 
= repeatedly regenerating ion-exchange bed in 


Tissue Preservation & Storage 
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AD-A238 188/7/GAR PC A03/MF A01 
- Aerospace Medical Research Lab., Pensacola, 


&. 

Comparison of Radiofrequency and Warm- 
eee Blood Celis. 
inal rept. 

Te 11p Rept 
no. NAMRL-1360 


Units of cryopreserved packed red blood cells 
(pRBCs) were thawed either with warm water or with 
radiofrequency (RF) cou, 5 27.12 MHz and applied 
with a helical coil system | metabolism, membrane 


heat damage prevented this method 
a practical modality given the 


ing considered a 
ee available tools. 
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AD-A238 288 Not available NTIS 
Letterman nd Inst. of Research, Presidio of San 
Francisco, CA. 

Hb, an Erythrocyte Substitute. sat ‘ 

J. R. Hess, C. E. Wade, and R. M. Winslow. 1991, 6p 
Availability: Pub. in Jnl. of Applied Physiology, v70 n4 
p1639-1644, 1991. Available to DTIC users rom No 
copies furnished by NTIS. 


A method for improving iene ft) eased of exc! 
transfusion to evaluate Nemo ) based 
rocyte substitutes is described. The 
continuous-flow hollow-fiber p 


method uses a 
ition filter to 


plasma. replaced wi 

g/dl solution of human Hb cross-linked between the 

alpha-chains with  bis(3,5-dibromosalicyl)fumarate 

(alpha alpha Hb). Filtration of 2.76 blood vol in anes- 
thetized swine resulted in a 95% reduction of hema’ 
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AD-A238 431/1/GAR PC A04/MF A01 
Cryopharm, Pasadena, CA. 

Freeze-Dried Human Red Blood Cells. 


ress rept. 
2 Jul 91, 64p 
Contract N00014-90-C-0053 


This research report focuses on Cryopharm’s second 
Clinical study, and summarizes our progress on lyophi- 
lized human red blood cells since the last progress 
report submitted on March 15, 1991. In the second 

, low doses (10-15 mi) of packed (51)Cr-labeled 
autologous red cells were infused into four normal vol- 
unteers following lyophilization and rehydration of the 
celis. The design of the clinical study protocol followed 
accepted procedures for red cell sequestration studies 
to evaluate splenic function or to diagnose hemolytic 
anemias. In all four volunteers no changes in vital 
signs occurred after infusion of the autologous lyophi- 
lized red cells, and no associated adverse side effects 
were observed during the study, through the final 
follow-up examination conducted one week post-infu- 
sion. In all four volunteers, peripheral blood samples 
were collected for up to five days t-infusion to 
measure the level of circulating (51)Cr. Urine collec- 
tions during the first 24 hours post-infusion were also 
counted to measure the level of chromium clearance 
via the kidneys. 


BUILDING INDUSTRY 
TECHNOLOGY 


Architectural Design & Environmental 
Engineering 
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DE91014470/GAR 
Lawrence Berkeley Lab., CA. 


PC A03/MF A01 


Fixture efficiency ram. 
M. J. Siminovitch, F. M. Rubinstein, and M. Packer. 
Apr 91, 25p LBL-30646, CONF-9104272-1 
Contract AC03-76SF00098 

ssociation of Energy Engineers conference, Ana- 
aoe CA (USA), 22-26 Apr 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


This paper describes the research program involved 
with the development of energy efficient fluorescent 
fixtures. The program effort is directed at improving the 
efficiency of both compact and 112 fluorescent fix- 
tures by the development of advanced thermal man- 
agement systems. Most enclosed compact and T12 
fluorescent fixtures produce elevated lamp wall tem- 
peratures that result in reduced light output and effi- 
ciency of the lamp ballast system. Fixture efficiencies 
for these types of enclosed fixtures typically range be- 
tween 50 and 70%. Approximately half of the efficien- 
cy losses are due to thermal affects and half due to 
optical factors. This indicates that substantial conser- 
vation potential exists by enhancing the thermal per- 
formance of fluorescent fixtures. The ongoing program 
is directed at developing enhanced fixture geometries 
that mitigate these thermal losses, and at working with 
the fixture industry to transfer these thermal manage- 
ment systems to the marketplace. 7 refs., 10 figs. 
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DE91014934/GAR PC A11/MF A03 
Department of Energy, Washington, DC. Office of 
Codes and Standards. 

Performance standards for new commercial and 
multi-family high rise residential buildings. 

30 Jan 89, 241p DOE/CE-0304T 

Portions of this document are illegible in microfiche 
products. 


This subpart establishes energy conservation volun- 
tary performance standards for the design of new 
commercial and multi-family high-rise residential build- 
ings. These standards are designed to achieve the 
maximum practical improvements in energy efficiency 
and increases in the use of non-depletable energy 
sources. The standards are intended as guidelines for 
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the purpose of providing technical assistance for the 
design of energy efficient buildings. However, these 
standards are mandatory for design of new federal 
commercial and multi-fami — residential build- 
ings. 26 refs., 18 figs., 25 


161,110 
DE91014958/GAR 

Oak og = National Lab., TN. 
Turbo Refrigerating Company ice storage test 


report. 
T. K. Stovall. Jun 91, by ORNL/TM-11657 
Contract AC05-840R2 
Sponsored by Eepeaminets of Energy, Washington, DC. 


The Ice Storage Test Facility (ISTF) is designed to test 
commercial ice storage systems. Turbo Refrigerating 
Company provided a storage tank and refrigeration 
system to make and harvest ice. The Turbo ice storage 
system was tested over a wide range of operating con- 
ditions. System performance was satisfactory under 
both charging and discharging conditions. The storage 
capacity closely matc! the manufacturer's litera- 
ture. Power consumption was greater than that quoted 
by the manufacturer. Based on experimental data, al- 
gorithms were derived to predict performance, both 
charging rate and power consumption, as a function of 
several operational parameters. Two discharge tests 
showed that the ice stored was nearly 100% available 
under reasonable discharge conditions. Companion 
reports describe ISTF test procedures and ice-making 
efficiency test results that are common to many of the 
units tested. 10 refs., 22 figs., 9 tabs. 


PC A04/MF A01 
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MIC-91-04474/GAR PC E07/MF E01 
Caneta Research Inc., Ottawa (Ontario). 
Effectiveness of low-cost continuous ventilation 
systems. 

c1990, 38p 


CSA standard F326(1) describes requirements for me- 
chanical ventilation systems that ona adequate 
indoor air quality control in single family residences 
Builders usually meet these requirements by installing 
heat recovery ventilators (HRVs), a high first-cost ap- 
proach, leaving the common perception that meeting 
the requirements of F326 is expensive. This study in- 
vestigated some lower cost alternatives to providing 
adequate indoor air quality control, particularly for the 
lower cost housing market. The need includes houses 
with and without forced-air distribution systems and 
with and without natural draft combustion appliances. 


161,112 
MIC-91-04628/GAR PC E07/MF E01 
Canada Mort 


ige and Housing Corp., Ottawa (Ontar- 
io). Research 


Ventilation and ‘airtightness in new detached Ca- 
nadian housing. 
T. Hamlin, J. Forman, and M. Lubun. c1990, 40p 


This study examines ventilation in new housing using 
data for indoor air quality, airtightness, and ventilation 
equipment performance. Analysis has also been per- 
formed on house depressurization due to existing ven- 
tilation and the en consumption impact of provid- 
ing mechanical ventilation. Data was used from a 1989 
residential duct and chimney survey; a 1989 survey of 
the airtightness of new, detached, merchant builder 
houses; and a 1982-83 airtightness test on 200 new 
houses across Canada. 
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PB91-226548/GAR PC E10/MF E10 
Oxford Univ. (England). Dept. of ee Science. 
Application of a Distributed Com lem to 
Automate the Commissioning of iiding Control 

stems. 

yg $s thesis 

M. G. Goodier. 1990, 145p OUEL-1869/90 


The thesis describes some of the problems involved in 
the automatic commissioning of building control sys- 
tems. It explains why a distributed computer system 
has advantages over a centralized scheme when deal- 
ing with a large B mee A suitable computer system is 
introduced with discussion of the hardware and its as- 
sociated software. A knowledge-based system (KBS) 
capable of dealing with uncertain information is pre- 
sented. The development of a suitable knowledge- 
base to implement the decision process of the com- 
missioning system is explained. A simple case study is 
undertaken involving the commissioning of the heating 


coil Remy or ofa ps, , Ventilation and Air Condi- 
tioning (HVAC) test rig on t e basis of manufacturers’ 
data and operational requirements. The assumptions 
that were made, and the differences between commis- 
sioning of the test system compared to a real HVAC 
installation, are also discussed in relation to the strate- 
gy that is implemented. Operation of the automated 
commissioning system is ibed with reference to 
experimental results showing how modifications were 
made to achieve correct operation of the commission- 
ing system. Also, experimental results are presented 
to show that the commissioning system can detect 
that a problem exists when a fault is present. 
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PB91-231563/GAR PC A04/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

Daylight Research Requirements. Workshop Pro- 
<n a Held in Baltimore, Maryland on August 
A. Rubin. Jul 91, 65p NISTIR-4639 

Sponsored by Electric Power Research Inst., Palo 
Alto, CA., and Lighting Research Inst., New York. 


The Daylighting Lees was conducted on August 
1-2, 1990 in Baltimore, Maryland. The overall purpose 
of the meeting was to develop a new research plan for 
daylighting, including interactions with other systems, 
such as electrical lighting and HVAC. The major objec- 
tives identified were to: determine the needs for new 
information (i.e. research); and jest means of en- 
couraging the application of daylighting, based on 
what is already known. 
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PB91-232074/GAR PC A07/MF A02 
Meckler Energy Group, Encino, CA. 

Liquid Desiccant Energy Storage System Utilizing 
Prime Mover Waste Heat. 

Final —_ on Phase 1, Mar 89-Mar 91. 

M. Meckler. Mar 91, 144p GRI-91/0161 

Contract GRI-5088-293-1777 

Sponsored by Gas Research Inst., Chicago, IL. 


In the mid-70s, one of the main concerns was to find a 
way to nationally decrease the amount of energy con- 
sumed by buildings. solutions were sought to improve 
the efficiency of energy use for existing and new heat- 
ing, ventilating and air eet sce ( ae —. 
Early developed and implement cooling 
systems in co comfort queens phan 
larger ices, needed — sources for re- 
generation, and were costly. The use of stored, con- 
centrated liquid desiccant, continuously r enerated 
from dedicated waste heat (cogeneration) allows cost- 
effective decoupling of sensible and latent loads at 
cooling coils. This allows higher chilled-water tempera- 
tures to be used for comfort control and also results in 
lower energy use when combined with air-precondi- 
tioning and cited de chilling. The project evaluates 
a ontiying’ off-peak desiccant storage system by: (1) 
identifyi the “application requirements and related 
mint J be! for new and remodeled buildings 
generally requi ring higher ventilation rates, (2) deter- 
oare integrated systems (involving cogeneration, 
desiccant dehumidification and evaporative a 
consisting of components that are commercially avail- 
able, and (3) confining to a payback period of three 
years or less. 
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PAT-APPL-7-474 906/GAR PC NO3/MF A01 
Oak Ridge Y-12 Plant, TN 

Acoustic emission feedback control for control of 
boiling in a microwave oven. 

Patent Application. 

T. L. White. Filed 2 May 90, 24p DE91011586 
Contract ACO5-840R21400 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An acoustic emission based feedback system for con- 
trolling the boiling level of a liquid medium in a micro- 
wave oven is provided. The acoustic emissions from 





the medium correlated with surface boiling is used to 

nerate a feedback control sign inal proportional to the 
level of boiling of the medium. This signal is applied to 
@ power controller to automatically and continuously 
vary the power applied to the oven to control the boil- 
ing at a selected level. 2 figs. 
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PB91-227199/GAR PC A08/MF A02 


Codes and 


Applied Concepts Corp., Winchester, VA. 
Technical Paper on 
Standards. 


Accessibility 


t. on Task 

alton, E. H. Cottrell, and J. S. Hauger. 31 Jul 
89, 157p 

Contract QA88009001 

Sponsored by Architectural and Transportation Bar- 
riers Compliance Board, Washington, DC. 


This is the report of Task 2 of a Board-sponsored 
project on accessibility codes and standards. The 
project compared provisions on the Board’s minimum 
guidelines and Uniform Federal Accessibility Stand- 
ards (UFAS) with local, state, and foreign accessibility 
codes and standards. It produced recommendations 
for revisions to the minimum guidelines and UFAS and 
for further research. The report is a section-by-section 
comparison that has information on specific differ- 
ences in state requirements and UFAS. 


Final r 
M. 


Construction Management & 
Techniques 


PC E12/MF E01 
and Housing Corporation. Strategic 
olicy Developers Division, Ottawa 


.E.1. i vesidential financi and construction 
follow-up study and survey: Final report. 
A. Rowe. c1990, 140p 


In 1982 CMHC financed a survey of new residential 
construction in P.E.I. This survey produced the most 
comprehensive information available anywhere on 
self-help construction activities. It provided consider- 
able detail on the construction tasks undertaken by 
households, on the financing strategies they em- 
ployed, and estimated that self-help accounts for a 
uarter of the new residential construction in Canada. 
is follow-up survey provided the opportunity to ex- 
amine the views of the households about their select- 
ed strategy, and to compare the provisioning strate- 
gies. 
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MiG-01-04482/GAR PC E17/MF E01 
G.K. Yuill and Associates, Ottawa (Ontario). 
Comparison of WALLDRY predictions with Atian- 
tic Canada Moisture Test Hut Data: Report. 

c1990, 188p 


This final report consists of two phases - a detailed 
analysis of the corrected Atlantic Canada moisture test 
hut data carried out to establish a correlation between 
the time a panel takes to dry to 19 percent and the 
configuration of the various panels; and phase I! pro- 
= a comparison of the WALLDRY predictions with 

corrected moisture data analyzed in phase I. 
WALLDAY was used to simulate the drying/wetting of 
the Atlantic Canada test hut walls by using hourly air- 
port weather data. The simulation results were com- 
pared with the test hut measured data to asses the 
validity of the WALLDRY computer program. 
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PB91-232983/GAR PC E06/MF E06 
Timber Research and Development Association, High 
Wycombe (England). 

Timber in Enonwations. Third Edition. 

c1990, 88p ISBN-0-901348-81-3 


Timbering is the term commonly used in relation to 
temporary works involved in the upholding of excavat- 


ed faces of wide excavations, trenches, shafts and 
headings. Modern practice tends to use timber in asso- 
— with other materials for temporary works, al- 

h timber alone is still used economically for 
aa ler or special jobs. The purpose of the book is to 
provide site staff and planners yo and conven- 
tent methods for assessing site conditions and choos- 
ing appropriate excavation supports for trenches, 
shafts and headings where proprietary systems are 
unsuitable or are not considered to be cost effective in 
the circumstances prevailing. Although wide excava- 
tions normally require design, typical methods 
of solution are shown, together with example design 
calculations adequate for planners and site staff to 
assess feasibii ee ee een ae 
stage. Suitable check lists for all methods are provided 
so that site staff can be sure that any scheme has 
been properly installed and is safe to use. (Copyright 
(c) Timber Research and Development Association, 
High Wycombe, 1981, 1984, 1990.) 


Construction Materials, Components, 
& Equipment 
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DES1012963/GAR PC A03/MF A01 
lak Ridge National Lab., TN. 

Seine I /Government Research Project: 

anon for roof exposures 

urate insulation foamed with alternative blowing 


R. S. Graves, J. E. Christian, and D. L. McElroy. 
1991, 46p CONF-9109158-1 
Contract AC05-840R21400 
1991 polyurethanes world co 
24-26 Sep 1991. Sponsored by 
Washington, DC 


This paper reports apparent thermal conductivity (k) 
values from field exposures and laboratory aging of a 
set of industry-produced, experimental polyisocyanur- 
ate (PIR) laminated boardstock foamed with hydroch- 
lorofluorocarbons (HCFCs) as alternative to chloro- 
fluorocarbons (CFCs). The k-values were determined 
from 0 to 50(degree)C using techniques that meet 
ASTM C 1114 (Thin Heater atus) and ASTM C 
518 (Heat Flow Meter Apparatus). The increase in k 
observed for field exposure in the ORNL Roof Thermal 
Research Apparatus (RTRA) was confirmed by inde- 
pendent laboratory tests. The observed laboratory in- 
crease in k was about the same, between 17 and 22%, 
for all three pean gem foams for a 450 day field 
exposure in the RTRA. Thin specimens were planed 
from the industry-produced boardstock foams and 
aged at 24 and 65(degree)C for up to 460 days. The 
foams blown with alternative blowing agents exhibited 
long-term k-values 7 to 15% above those for CFC 
foams under similar conditions. Field exposures were 
conducted on imens under single ply EPDM mem- 
branes in the RTRA for over 680 days. Hourly aver- 
ages of panel temperature and heat flux were ana- 
lyzed to obtain k as a function of mean insulation tem- 
perature on a week-by-week basis. The k-values de- 
rived from the field data provided effective diffusion 
coefficients for air in the foam, which were within 7% 
of those obtained from the thin-specimen aging proce- 
dure at 24%C except for one sample. The relative per- 
formance of test specimens of HCFC-141b under a 
black and under a white membrane is reported, and 
data t that differences are relatively small. 26 
refs., 10 figs., 8 tabs. 


ess, Nice (France), 
ment of Energy, 


161,17. 

MiC-01-04485/GAR 

Suter Keller Inc., Ottawa (Ontario). 
Define the most cost-effective 
Canada: Results of a survey. 
c1990, 92p 


Many different cladding systems have been used on 
residential buildings and various opinions exist regard- 
ing which system is the most cost-effective. The initial 
construction costs as well as the longterm mainte- 
nance and repair costs vary from system to system. 
Some believe that a cladding which costs less to con- 
struct is the most cost-effective even with higher repair 
costs. This survey examines initial construction costs, 
cladding durability and related repair costs, as well as 
other factors which affect the overall life-cycle costs of 
the various cladding systems. 


PC E07/MF E01 
cladding system in 


161,126 


BUILDING INDUSTRY TECHNOLOGY 


Structural Analyses 


Structural Analyses 


161,123 
AD-A238 533/4/GAR PC A03/MF A01 
Florida Univ., Gainesville. Dept. of Aerospace Engi- 


Vibration Control and Optimization in Composite 
—— Elements by Use of Add-On Viscoelastic 


Renaaaie rept. 
C. T. Sun, and P. Hajela. 26 Apr 91, 15p 
Contract DAAL03-88-K-0013 


The focus of the study was in three areas: (1) Develop- 
ment of new and efficient models for accurate predic- 
tion of structural damping ere (2) Development and 
application of new strategies to the associated optimi- 
pen oH ne i.e., damping layer redistribution for 

damping subject to static stiffness, stress, 
waete a hag core ee cae and (3) experimental 
— or comparison with analytical predic- 

NS. 
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Geneda Mortgage and Housing Corporation. Exerral 
igage lousing tion. lerna 

Research Program, Ottawa poe 

Criteria for the testing of wall sheathing for load- 


bearing steel 
D. L. Tarlton, R. M. Schuster, and A. S. Zakrzewski. 
c1990, 3ip 


Current design standards for axial load-bearing steel 
studs in Canada and the U.S. permit the carrying ca- 
pacity of the studs to be influenced by the type of 
sheathing used. This project developed criteria for the 

of wall sheathing for load-bearing steel studs; 
developed standardized testing criteria; and justified a 
reduction in the number of required tests in a given set 
from the recommended five to three on the basis that 
proposed criteria would result in less scatter of test re- 
sults. A series of simple tests were conducted on both 
wet and dry gypsum board fastened to a steel stud by 
one screw. 
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PB91-230128/GAR PC E07/MF E07 
Cambridge Univ. = mage 9 om of Engineering. 
Numerical Simulation of Initial Velocity/ — 
ment Conditions in ened nani 

a A Madabhushi. 1990, 54p CUED/ SOILS! 


In numerical simulation of dynamic centrifuge model 
tests, use of correct initial conditions is important. A 
mathematical approach which can be used to deter- 
mine the initial velocity/displacement conditions from 
any given digitized acceleration signal was presented 
ther with a step by step scheme. The proposed 
was evaluated using the base accelerations of 
six centrifuge model earthquakes. In each case the 
scheme was able to predict the initial conditions satis- 
factorily. M3 these initial conditions a centrifuge 
model test RSS111 was analyzed using a finite ele- 
ment code. For all the six model earthquakes of this 
centrifuge test the results from the numerical analysis 
agreed with the centrifuge test data when correct initial 
conditions were used. One aneiysis with zero initial 
conditions resulted in unsy ic pore pressure gen- 
eration and movement of the structure in the horizontal 
direction, emphasizing the need for use of correct ini- 
tial conditions in the numerical analyses. 





161,126 
PB91-233031/GAR 

(Order as PB91-233007/GAR, —_ $90.00) 
Japanese National Railways, Tokyo. Raitway, Techni- 
cal Research Inst. 
Effect of Uneven Thickness of Soft Ground on 
Earthquake Damage to Building. 
M. Nasu, and H. i c1990, 11p 
Included in Quarterly Report of pce Technical Re- 
search Institute, v31 n4 p194-203 Dec 90. 


In order to clarify the structures of grounds, buildings 
on which are liable to be damai by earthquakes, 
many examples of their earthquake-induced damage 
have been investigated. The results are summarized 
as follows: (1) When grounds under ee are hard, 
or when they are approximately horizon’ os stratified 
though they are soft, the occurrences of the earth- 
quake-induced damage to buildings are very rare; (2) 
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—- are liable to be deformed by earthquakes on 
grou! which are soft but incli and when they 
straddle both soft and hard grounds. The deformation 
is liable to occur in the inclined direction of the soft 
ground bottom; (3) many buildings have been dam- 
aged by a lateral or vertica! differential displace- 
ment due to uneven thickness of soft ground; (4) 
abovementioned soft grounds include layers like em | 
soil, extremely soft clayey soil, liquefiable sandy soil, 
reclaimed soil or embankment; (5) shear cracks of 
—e are liable to occur at right angles to the equi- 
depth line of soft ground bottom, and predominant 
shear crack line drops in the direction of soft ground 
becoming thin. Horizontal crack line does parallel to 
the countour lines of soft ground bottom. 


General 


161,127 
PB91-231589/GAR PC A03/MF A01 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 
General Routine for Ana of Stack Effect. 
J. H. Klote. Jul 91, 34p NISTIR-4588 

by General Services Administration, Wash- 
ington, DC 


Stack effect is a major driving force of smoke move- 
ment in buildings. The paper presents a general 
method for evaluation of the location of the neutral 
plane for a space connected to its surroundings by any 
number of openings. A computer program, STACK, for 
rere: oak the location of the neutral plane and result- 
ing is presented along with example analyses. 

show that the location of the neutral 
plane between a space and its surroundings is a weak 
function of temperature and a strong function of the 
size of openings. Further, the mass flow rate leaving a 
space due to stack effect is a strong function of tem- 
perature. 


BUSINESS & 
ECONOMICS 


Banking & Finance 
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PB91-231910/GAR MF A03 

International Bank for Reconstruction and Develop- 

ment, Washington, DC. Economic Development inst. 

Financial and Development in Africa. Col- 
Papers from an EDI Policy Seminar held in 

=" Kenya, from January 29 to February 1, 


1990. 
P. Callier. c1991, 282p ISBN-0-8213-1791-1 

i of Congress catalog card no. 91-3172. 
Mi copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Contents: Financial Systems and Development in 
Africa; Taking a Fresh Look at Informal Finance; Does 
Bank Insolvency Matter. And What to Do About It; The 
Prerequisites for a Successful Financial Reform; Out- 
ward versus Inward Development Strategy: implica- 
tions for the Financial Sector; Monetary Control Proce- 
dures and Financial Reform: Approaches, Issues, and 

Experiences in Developing Countries; Issues 
on Interest Rate Management and Liberalization; Fi- 
nancial a and Development; Prudential Regula- 
tion and king Supervision: Building an Institutional 
Framework for Banks; Developing Financial Markets in 
Sub-Saharan Africa; The Art of Bank Restructuring: 
Bank Supervision: Principles 


Issues and Techniques; 
and Practice. 


161,129 
PB91-232587/GAR 
Bank of England, London. 
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PC E06/MF E06 


Cross-Border Savings Blows and Capital Mobility 
in the G7 Economies. 

Discussion paper. 

S. Cooper. c1991, 39p ISBN-0-903315-70-X, DP-54 
The paper examines whether the savings of the G7 
countries are more mobile and hence better able to 
finance current account imbalances. The major con- 
clusions of the study are as follows: in the past decade 
in each of the G7 countries, measures have been 
taken to remove impediments to capital movement. A 
chronology of these measures is set out in Appendix 
One. Cross-border savings flows have increased in the 
past decade, particularly between 1984 and 1986. The 
increase largely reflects changes in the regulatory en- 
vironment in Japan (and to a lesser extent Germany) 
which have increased the opportunity for savings to be 
intermediated overseas. Tests of equality between on- 
shore and offshore interest rates on bonds denominat- 
ed in the same currency indicate that the extent of 
world capital market integration has been increasing. 
There are now almost no differences in interest rates 
on financial assets in the major economies that can be 
ascribed to the political or regulatory jurisdiction in 
which the asset is issued. The high correlations of sav- 
ings to investment have been attributed to government 
behavior and inventory changes. 


161,130 

PB91-233148/GAR MF A04 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Finance at the Frontier: Debt Capacity and the 
Role of Credit in the Private Economy. 

EDI development studies. 

J. D. Von Pischke. c1991, 435p ISBN-0-8213-1818-7 
Library of Congress cussing card no. 91-17956. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Contents: Finance and Financial Markets--Financial 
Markets Create Value; Value Generates Risk; Charact 
eristics of Finance; The Conventional Assault on the 
Frontier-- Credit Needs and Related Allocation Criteria; 
Common Strategic Flaws in Efforts to Channel Credit 
to the Frontier; Policy and Practice That Reduce Value 
at the Frontier; Signs of Poor Fits at the Frontier; Struc- 
tural Considerations In Frontier Development-- Value 
for the People: Informal Finance; po eg at the 
Frontier through Innovation; Creating Value at the 
Frontier in Market Niches: The Grand Synthesis; A 
Sustainable Strategy for Frontier Development-- Lend- 
ing Strategies and Development Leverage; Defining 
the Role of Credit by Determining Debt Capacity; Prin- 
ciples for ag rae Intervention at the Frontier; 
Measuring the Results of Efforts to Expand the Fron- 
tier; Annexes-- The Repayment Index; Algebraic Treat- 
ment of the Repayment Index. 


161,137 

PB91-591920/GAR Subscription 
Federal Reserve System, Washington, DC. 

Changes to Bank Structure, June 1991 (for Micro- 
computers). 

Data file. 

Jun 91, 1 diskette 

System: IBM PS2/70 386; MS DOS 3.3 operating 
system. See also PB91-591900. 

Available on subscription, U.S., Canada, and Mexico 
price $600; price for others $1,200. Issued monthly. 
Also available individually; order number PB91- 
591921, price DO1. The datafile is contained on one 
a 3 1/2 inch diskette, double density. File format: 


The product reflects changes that have occurred in the 
bank structure for a one month period. Some of the 
areas addressed in the file are de novo banks, succes- 
sions and conversions, consolidations and absorp- 
tions, change in Federal Reserve membership status, 
and title and/or location changes of banks. The only 
branch information that will be shown is chan to 
branches of foreign banks. No changes to branches of 
domestic banks will be given. 


161,132 

PB91-961219/GAR PC A04 
Yugoslav Law of Fi in Exchange Transactions 
Foreign Exchange Law) Effective 1/1986. 

trade information. 

1991, 59p 
This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 


Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Yugoslav Law dealing with balance of payments of 
Yugoslavia, the exchange rate of the Dinar, external 
fa. foreign exchange transactions of the 

anks, foreign exchange reserves, handling of foreign 
exchange by citizens and civil legal persons, export 
and import of dinars and securities, exchange of gold, 
external payments, auditing, criminal acts and penal- 
ties, infractions, etc. 


Consumer Affairs 


161,133 
PB91-230409/GAR PC A09/MF A02 
— Product Safety Commission, Washington, 


U.S. Consumer Product Safety Commission, Fiscal 
Year 1990. Annual Report. 

Report to the Congress. 

1990, 178p 

See also report for 1988, PB90-157744. 


The 1990 Annual Report by the U.S. Consumer Prod- 
uct Safety Commission cites these mandatory stand- 
ards voted by the Commission: child-resistant packag- 
ing for glue removers containing acetonitrile and for 
hair-wave neutralizers containing bromates; rulemak- 
ing to address choking with balloons, marbles and 
small balls, and toys with small parts intended for chil- 
dren ages three to six; changes in the test protocol for 
child-resistant packaging to make packaging easier for 
older people to open but still child-resistant; proposed 
ban of infant ‘bean bag’ cushions involved in 30 suffo- 
cation deaths to infants; proposed ban of reloadable 
shell fireworks because of severe facial injuries to con- 
sumers; proposed — for crib toys involved in 
many strangulation ths to infants; and pr 
chronic hazard labeling guidelines for art materials and 
household chemicals. The volun standards ad- 
dressed by CPSC in 1990 included all-terrain vehicles, 
chain saws, high chairs, carriages and strollers, chim- 
ney liners, fireplace stoves, room heaters, hair dryers, 
immersion-detection circuit-interrupters, baby nippes 
or pacifiers and play yards. The Commission also re- 
called 59 million products that failed to comply with a 
regulation or presented substantial product hazards to 
consumers. 


Domestic Commerce, Marketing, & 
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PB91-220335/GAR PC A03/MF A01 
Department of Commerce, Washington, DC. Office of 
Federal Statistical om | and Standards. 

Enterprise Standa Industrial Classification 
Manual, 1974. 


1991, 29p 


The ENTERPRISE Standard Industrial Classification 
provides a standard for promoting the com ility of 
Statistics about the business enterprises of the nation. 
The ification covers the entire field of economic 
activities: agriculture, forestry, and fishing; mining; con- 
struction; manufacturing; transportation and public util- 
ities; wholesale trade, retail trade; finance, insurance, 
and real estate; services; and public administration. 
The structure follows closely that of the Standard In- 
dustrial Classification (SIC) used for the classification 
of establishments, thus providing a means for linking 
establishment statistics and enterprise statistics. 


161,135 
PB91-220657/GAR PC A03/MF A01 
Bureau of the Census, Washington, DC. 
Census of Manufactures, 1987. Subject Series. 
Manufacturers’ Shipments to the Federal Govern- 
ment. 

91, 29p MC87-S-7 
Also available from Supt. of Docs. 


The total value of shipments by private manufacturing 
firms in 69 selected Federal Government oriented in- 





dustries was estimated at $828.9 billion in 1987, of 

which $155.1 billion or 19 percent was accounted for 

agency nage aga to the Federal Government. The Federal 

the largest dollar volume of procurement 

in Soeng. 1967 was the Department of Defense (DOD) 

wih 135.4 billion, followed by the National Aeronau- 

Administration NASA) with $4.3 billion 

the Department of E nergy (DOE) with $1.8 billion. 

the ‘other ai ” cat (i.e., agencies other 

than DOD, N SA, on DOE; receiving agencies not 

coe to the manufacturer, and plants which have 

less than $1 million in Federal shipments) was estimat- 

ed at $13.6 billion. Of the $155.1 billion of manufac- 

tured products shipped, $119.7 billion represented 

shipments by prime contracts, ‘a $35.4 billion were 
done on indirect or subcontracts 


161,136 
PBS91-220764/GAR oe A07/MF A02 
Bureau of the Census, Washington 

of Wholesale Trade, 1987. ? Gubject Series. 


= 91, 150p WC87-S-4 
Also available me of Docs. Library of Congress 
catalog card no 


The 1987 Census of Wholesale Trade, part of the 1987 
Economic Censuses, covered wholesale trade as de- 
fined in the Standard Industrial Classification (SIC) 
po ye It included all Wty meer ber one or — 

employees primarily engaged in selling merchan- 
dise to Salen to industrial, commercial, institutional, 
farm, or professional users; or to other wholesalers. 
The report presents data for the following areas: The 
United States as a whole; Each State and the District 
S Columbia; and Selected counties or county equiva- 
ents. 
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PB$1-221036/GAR PC A10/MF A03 
Forest Service, Denver, CO. Rocky Mountain — 
Draft Social and Economic Assessment (Forest 
Service, Rocky Mountain Region). 

Technical rept. 

Nov 90, 219p 


of the Socio-economic Assessment is 
in nature: to describe the socio-economic 
in the rural and urban areas 
throughout the Rocky Mountain nay (the Region); 
to develop social and economic profiles for the Region 
as a whole and each of its eight subregions; and, final- 
ly, to describe the potential impacts of the above men- 
tioned forces on the Region and to make recommen- 
dations for developing future strategies to facilitate co- 
ordination between the Forest Service, the various 
state, local, and other federal agencies, and Native 
American Indian tribes. The project involved the analy- 
sis of various social and economic variables in an at- 
tempt to determine the social and economic situation 
in the Region, and how it has been altered over the last 
three decades. To this end, data was collected on de- 
mographic changes, income _— employment and 
unemployment payrolls, number and size of firms, and 
S' Industrial Classification (SIC) industrial 
breakdowns for various industries within each subre- 
gion and economic impact area. 


161,138 
PBS1-221044/GAR PC A06/MF A02 
Forest Service, Denver, CO. Rocky Mountain Region. 
ic and As- 


Draft Economi Dependency 
sessment (Forest Service, Rocky Mountain 
Techical feo 


1234p 
Seo a Volume 1, PB91-221820. 


The assessment addresses two areas of interest re- 
garding the relationship of national forests and nation- 
al grasslands to adjacent communities and econo- 
mies. These areas are first, the kind and extent of eco- 
nomic diversity and second, the kind and extent of 
economic occurring within these area 
economies. There are four basic objectives for the as- 
sessment. They are: To determine the economic diver- 
sity of area economies within the Rocky Mountain 
Region; To identify which economic sectors these 

depend upon; To determine the extent to 
which these economies are dependent upon national 
forest and national grassland-related activities; and To 
make economic diversity and dependency information 
available to all interested parties for use in forest plan- 
- and Plan Implementation and for coordination 
with local, county, state, and other federal agencies, 

and Native Indian Tribes. 
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PB91-221820/GAR PC A10/MF A03 
Forest Service, Denver, CO. Rocky Mountain Region. 
Draft Economic Diversity and Dependency As- 
sessment (Forest Service, Rocky Mountain 
Region). Volume 1. Text. 

Technical rept. 

Nov 90, 201p 

See also Volume 2, PB91-221044. 


The Economic Diversity Assessment addresses two 
areas of interest r rw he the relationship of national 
forests and natio rassiands to adjacent communi- 
ties and economies. se areas are first, the kind and 
extent of economic diversity and second, the kind and 
extent of economic dependency occurring within these 
area economies. There are four basic objectives for 
the assessment. They are: To determine the economic 
diversity of area economies within the Rocky Mountain 
Region; To identify which economic sectors these 
economies depend upon; To determine the extent to 
which these economies are dependent upon national 
forest and national grassland-related activities; and To 
make economic diversity and dependency information 
available to all interested parties for use in forest plan- 
ning and Plan Implementation and for coordination 
with local, county, state, and other federal agencies, 
and Native Indian Tribes. 


161,140 

PBS$1-226936/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. Agricul- 
ture and Rural Economics Div. 

Effects of Fiscal Policy on Agriculture and the 
Rural Economy. 

Staff rept. 

J. Kitchen, and D. Orden. Jun 91, 29p AGES-91-31 


The authors found little evidence in the literature re- 
garding fiscal policy to support a relationship between 
deficits, interest rates, and exchange rates. They 
present some empirical evidence suggesting that real 
| ane the trade balance, and soybean prices are af- 
rected by Federal budget deficits. However, fiscal 
policy seems less important than monetary policy in 
the determination of real activity and interest rates. 
Fiscal policy is also less important than monetary 
policy--or commodity-specific production, use, and 
stocks--in the determination of agricultural commodity 
prices. Simulation results suggest that fiscal policy 
changes do not have significantly different effects on 
the nonmetro unemployment rate relative to the total 
civilian unemployment rate. 


161,141 

PB$1-231043/GAR PC A03/MF A01 

Economic Research Service, Washington, DC. 

He Conditions and Trends, Spring 1991. Vol. 2, 
jo. 1. 

S. M. Mazie. 1991, 31p 

See also PB91-103606. 


Fourth-quarter data on employment and unemploy- 
ment suggest that the current recession, at least at the 
national level, is affecting urban and rural areas about 
equally. Employment has stopped growing in both 
urban and rural areas, as typically happens when the 
national economy is contracting. Official unemploy- 
ment rates have gone up roughly the same amount in 
both areas. The same is true for the adjusted unem- 
ployment rate, a measure that takes into account 
those who work part-time involuntarily and others who 
have given up looking for work. developments 
in employment suggest that the cyclical changes in the 
economy are creating simil serious problems for 
people and communities in both urban and rural Amer- 
ica. The share of rural children in families headed by a 
woman increased to nearly one in five by 1990. 
rapid increase in poverty among children is largely a 
result of this change in family structure. Among rural 
blacks, the change has been lariy important, 
with almost half of rural black families headed 
women and well over half of all rural black children in 
families headed by women. 
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AD-A238 241/4/GAR PC A03/MF A01 


161,145 


Army War Coll., Carlisle Barracks, PA. 
Gorbachev Revolution — Will Its Economic Re- 
forms Succeed. 

Study project. 

L. P. Bailey. 5 Apr 91, 23p 

Tile shady sen eossnoment of Michal S. Gorbachev's 
domestic economic reform 

inherited an economically sick 

sumed the of General Secretary 

Communist Party in March a In an 

start the Soviet economy, he has i 

prehensive internal domestic and external 


formulates its foreign policy strategy in the future. 


161,143 
MIC-91-04636/GAR PC E12/MF E01 
Federal/Provincial/Territorial Working Group on Tele- 


Telemarketing in ¢ 

T — in ese wage A report to ministers re- 
1991, "Ip 

c 

Text in English and French wigiaaier’ 


A Working Group on Telemark was established 
as a result of the 1989 pence of Ministers to ex- 
amine problems for consumers associated with tele- 
maketh techniques, to review legislative, voluntary 

ulatory initiatives existing in other jurisdictions, 
ont to eepeie'c camubanad tama We anche 
the problems on a national basis. This document dis- 
cusses consumer problems and approaches proposed 
by interest groups. It also presents the Working 
Group’s conclusion and options for action. 


161,144 

PB91-231928/GAR 

International Bank for Reconstruction and 
ment, ee DC. 

World Research Observer, Volume 6, 
Number 2, July 1991. 

c1991, 11 

See also PB91-145185. 

Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201)225-2165. 


Contents: 
Development, the Environment, and the Social 
Rate of Discount; 
— the Rural Poor through Public 


mployment: 
—- Evidence, and Lessons from South 


MF A02 
Develop- 


Cash Fl Flow or Income: 

The Choice of Base for Company Taxation; 

The Market for Developing Country Debt: 

The Nature and Importance of Its -, b> A 

The Relative Efficiency of Private and Public 
Schools in —— Countries; 

Reform of Trade Policy: 

Recent Evi Theory and Practice; 

and Cumulative Index, 1986-1991. 
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PB91-232579/GAR PC E06/MF E06 

Bank of ae my London. 

— Average Earnings in Great Brit- 
in. 


M. A. S. Joyce. c1990, 27p ISBN-0-903315-55-6, DP- 
53 


The sets out to model real earnings growth in 
Great Britain, — a data set extending back cover 

last twenty-five years. The empirical analysis ex- 
amines the long-run relevance of the factors most fre- 
quently put forward to explain the resilience of earn- 


es See oe In particular, the paper 


i concept of the wedge between consumption 
real wages and real labor costs is extended to include 
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the w between retail and consumer prices. The 
preferr: cointegrating vector incorporates a 
smoothed measure of labor productivity, average 
hours, logged unemployment, and terms ary 
various tax, real import price and retail price w 
dynamic equation based on this long-run pes oe is 
derived after a general to specific search. The equa- 
tion allows real —— to be affected by price surprises 
in the short run, in dynamic steady-state real 
wages are neutral with respect to price inflation. The 
resulting equation passes a wide range of diagnostic 
Statistics and provides a satisfactory explanation of 
wage inflation through the 1980s. 


161,146 

PBS1-233155/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Public Enterprise Reform: The Lessons of Experi- 


ence. 

EDI development studie: 

bn Shirley, and J. Nellis. “1991, 100p ISBN-0-8213- 
1811-X 

See also PB91-206524. Library of Congress catalog 
card no. 91-14974. 

Microtiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The economic a gre ger for ———— — ng oe in the 
developing world and e! 
largely on the notion of na failure tl that arene cer- 
tain conditions the market produces suboptimal eco- 
nomic outcomes such as low production and extremes 
of wealth and poverty. Reform efforts have centered 
= ernment/enterprise management systems to 
luce more independent and entrepreneutial state- 
uaed enterprises, and on the macroeconomic envi- 
ronment to create a more competitive economy; it was 
ht that such combined efforts could correct the 
problems of the state-enterprise sector without dis- 
mantling it. Indeed, experience has shown that such a 
two-pronged attack--institutional and macroeconom- 
ic--is critical to the future of the many public enter- 
prises that are likely to remain state-owned for the 
foreseeable future. approach has led to improved 
enterprise performance, and much of the study is de- 
voted to discussing the nature and orchestration of 
these efforts. 


161,147 
PB91-233163/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 
ern Berope:loouss, Progress, and Prospect, 
ern Europe: Issues, ress, a 
A. H. Gelb, and C. W. Gray. c1991, 83p ISBN-0- 
8213-1870-5, POLICY AND RESEARCH SER-17 

i of Congress catalog card no. 91-20189. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The countries of Central and Eastern Europe (CEE) 
are now in the midst of a unique and historic transfor- 
mation. Having replaced authoritarian regimes with 
pluralist democracies, they are intent on moving 
ly from more or less centrally planned socialist econo- 
mies to largely private market economies. The paper 
first reviews the legacies of the previous economic 
systems and analyzes the task of transformation 
toward a private market economy. Against this back- 
drop, it then surveys important issues that have arisen 
and lessons of experience to date in the transforma- 
tion process. Six annexes explore selected topics - 
trade, privatization, agriculture, the financial sector, 
fiscal policy, and poverty and social safety nets--in 
greater depth. Annex 7 summarizes World Bank Group 
activities in the CEE countries. 
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PB91-238576/GAR PC A03/MF A01 
American Embassy, Riyadh (Saudi Arabia). 

Guide to Establishing Joint Ventures in Saudi 
Arabia. 


Jul 91, 28p 
Sponsored by International Trade Administration, 
Washington, DC 


Saudi Arabian Interest in Joint Ventures. The main em- 
phasis of the Fifth Development Plan (1990-95) and 
future plans will be on measures to accelerate the 
process of economic diversification towards a devel- 
oped economy. in this process, the Saudi Government 
will continue to encourage and facilitate cooperative 
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business relationships and joint ventures between 
Saudi and foreign yon ap Partners in joint ven- 
tures will be Saudi privately held and/or public joint- 
stock companies similar to American corporations. 


161,149 

PBS 1-960831/GAR 

Romanian Law on Land Resources of 2/91. 
trade information. 

1991, 15p 

This Standing Order was one = to NTIS by Office of 

General Counsel, Washington 

Paper copy also ‘available on ‘Standing Order, deposit 

account required ($150 for single category or $500 for 

all categories). 


Law dealing with various utilization of land including 
real estate and private property rights, state-owned 
land, legal distribution of land, land usage for — 
bn = forestry production and penalties for violation 
of the law. 


Cc A03 


International Commerce, Marketing, & 
Economics 


PBS 1-227033/GAR PC A04/MF A01 
Economic Research Service, Washington, DC. Com 
modity Economics Div. 

=—* Trade, and the GATT: A Glossary of 


‘erms. 
Agriculture information bulletin. 
K. L. Lipton. Jun 91, 63p USDA/AIB-625 


The glossary is a practical guide to the many terms 
associated with the General Agreement on Tariffs and 
Trade (GATT) negotiations. In addition, the glossary in- 
cludes descriptions of the many terms embodied in the 
myriad of domestic and international agriculture pro- 
grams, food assistance, trade and development, and 
conservation policies and programs. 


161,151 

PBS1-231936/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, ‘at 

Price or Major Primary Commodities, 
1990-2005. 7 od _— of Commodity Mar- 
kets, First Quarter 1 


1991, hy ISBN.0-8213-1881-0 
See al aa, 

icrofich Ss only. Paper copy available from 
World Bank Publi Publications, PO. O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report is a review of Commodity Markets for the 
first quarter of 1991 and covers agriculture, metals and 
minerals, and energy. Non-fuel commodity prices in- 
creased by 2.6% ile beverages and vegetable oils 
— Metals and minerals prices leveled out after 

pen we in the fourth quarter 1990. Crude oil prices 
decili sharply and had a decided effect on thermal 
coal prices for 1991. 


161,152 
PBS1-801142/GAR PC NO1/MF NO1 
~ Technical Information Service, Springfield, 


+ Trade, bm aps and Investments. Jan- 
uary 1980-October 1991 (Citations from the NTIS 


Rept. for * 80-Oct 91. 
Sep 91, 22p 


The bibliography contains citations concerning regula- 
tions and policies governing export and trade. Topics 
include Eastern European laws, export information, 
agricultural economics, foreign investments and joint 
ventures. (Contains 60 citations with title list and sub- 
ject index.) 
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PB$1-960423/GAR PC A03 
Bulgarian Commercial Sete (6/91). 

trade information. 
1991, 32p 
This Standing Order was provided to NTIS by Office of 
General Counsel, Washington, DC. 
Paper copy also ‘available on Standing Order, deposit 
account required ($150 for single category or $500 for 


all categories). 


Bulgarian Commercial Code dealing with commercial 
register, trade name and head office, enterprises and 
transactions involving enterprises, branch offices, 
commercial representation, trade representation, com- 
mercial records, trade broker, types of merchants, 
commercial companies, state and municipal enter- 
prises, partnership, limited partnership, termination of 
partnership, rights and obligations of associates, man- 
agement, termination and liquidation of company, 
shares, capitalization, bonds, etc. 


General 


161,154 

AD-A238 352/9/GAR PC A08/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Interactive Life Cycle Cost Forecasting Tool. 
Master’s thesis. 

J. A. Gibson. Mar 91, 151p Rept no. AFIT/GOR/ 
ENS/91M-5 


Enhancements were applied to an existing tool de- 
signed to estimate life cycle costs. These enhance- 
ments provide greater ease of data manipulation, addi- 
tional options in developing models, and the ability to 
make modifications to suit the needs of the user. Life 
cycle costs can be generated quickly and easily. Anal- 
ysis proved the amount of work done by the computer 
could be reduced with no loss of information. Addition- 
ally, the paths available to the user are shown graphi- 
cally through flow charts--aiding in the learning proc- 
ess. The efforts of the user can now be directed to- 
wards developing models instead of spending those 
efforts on deciphering how to make the tool work. 
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DE91014978/GAR PC A09/MF A02 
Department of Energy, Washington, DC. Office of Oil 


and Gas. 
monthly, June 1991. 


Petroleum supp 
26 Jun 91, 186p DOE/EIA-0109(91/06) 


This seep is one of a family of three publications 
e jiuced by the Petroleum Supply Division within the 

nergy Information Administration (EIA) reflecting dif- 
ferent levels of data timeliness and completeness. The 
other two publications are the Weekly Petroleum 
Status Report (WPSR) and the Petroleum Supply 
Annual (PSA). Data presented in the PSM describe the 
supply and disposition of petroleum products in the 
United States ‘nd major US geographic regions. The 
data series describe production, imports and exports, 
inter-Petroleum Administration for Defense (PAD) Dis- 
trict movements, and inventories by the primary suppli- 
ers of petroleum products in the United States (50 
States and the District of Columbia). The reporting uni- 
verse includes those petroleum sectors in Primary 
Supply. Included are: petroleum refiners, motor gaso- 
line blenders, operators of natural gas processing 
plants and fractionators, inter-PAD transporters, im- 
porters, and major inventory holders of petroleum 
products and crude oil. When aggregated, the data re- 
ported by these sectors approximately represent the 
consu — of petroleum products in the United 
States. Data presented in the PSM are divided into two 
sections (1) the Summary Statistics and (2) the De- 
tailed Statistics. 14 figs., 56 tabs. 
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PB91-213470/GAR PC A09/MF A02 
Walker (David A.), Washington, DC. 

Effect of State and Local Contracting on Small 
Firms. Small Business Research Summary. 

Final rept. 

D. A. Walker, and E. M. Chant. 2 Apr 91, 186p 
Contract SBA-3061-OA-88 

Sponsored by Small Business Administration, Wash- 
ington, DC. Office of Advocacy. 


The study provides an in-depth picture of state and 
local government contracting with the private sector. 
The goal was to learn the extent in dollars, percentage 
of budgets, and types of contracts that states and local 
governments contract with small firms. The study fo- 
cuses on contracting to the private sector (both for- 
and non- — by states, counties, cities, and towns. A 
variety of issues are explored--political, economic, and 
others--but, the primary emphasis is the impact on 
small businesses and the particular issues and con- 
cerns for these firms to win a reasonable share of the 





contracts that state and local governments award to 
the private sector. In-depth case studies were devel- 
oped to assess the level and experience of contracting 
for state, county, and city governments. The purpose 
of the case studies was to gain insight into what ex- 
penditures state and local governments were making 
to obtain goods and services from the private sector. 
Particular emphasis was given to the amount of con- 
tracting, in terms of dollars and specific activities, with 
small businesses in the studied jurisdictions. The con- 
clusions for the study can be categorized in five major 
areas: (1) philosophical, (2) political, (3) managerial 
and administrative, (4) economic conditions and effi- 
ciencies, and (5) implications for small businesses. 
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PB$1-232512/GAR PC E06/MF E06 
Bank of England, London. 

Monte Carlo Study of Alternative Approaches to 
Balancing the National Accounts. 

Discussion paper. 

D. M. Egginton. c1990, 23p BE/DP/TS-35, ISBN-0- 
903315-25-4 

See also PB90-227836. 


The paper compares the properties of the subjective, 
regression and trend approaches to balancing a styl- 
ized set of accounts using Monte Carlo simulations. It 
finds that when the measurement errors in the ac- 
counts contain both bias and a random component all 
the methods provide average estimates of the varia- 
bles which are usually statistically different from the 
true values. When the observed data contains only a 
random element the regression and trend methods stiil 
produce mean estimates which are statistically differ- 
ent from the true data but the subjective method does 
not. The paper suggests that the use of either the 
trend or the regression methods to balance omen 
accounts may result in data which is as misleadi 
analysts as the observed data itself. Although fu . 
work is needed, the results do, tentatively, indicate that 
in terms of the variance of its estimates the subjective 
approach is relatively robust to errors in the variance- 
covariance matrix. However, when bias is present all 
the methods do equally and, because the re- 
source requirements of the trend approach is smaller 
than for the other two methods, the trend method is 
advocated as the preferred method of balancing the 
accounts. (Copyright (c) Bank of England 1990.) 
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PBS 1-232520/GAR PC E06/MF E06 

Bank of England, London. 

Sterling’s Rela ip with the Dollar and the 
mark: 1976-89. 

Discussion paper. 

A. G. Haldane, and S. G. Hall. c1990, 13p BE/DP/ 

TS-36, ISBN-0-903315-30-0 


The paper uses a new methodology to evaluate the 
linkages between bilateral exchange rates, 

upon a time-varying parameter model which can be es- 
timated using the Kalman filter. The technique solves 
many of the statistical problems which may otherwise 
arise if Ordinary Least Squares is used to estimate 
temporal correlations between currencies. In particu- 
lar, the use of a stochastic constant, which partials out 
all potentially omitted variables, ensures that, by con- 
struction, the error processes of the estimated rela- 
tionships are stationary. Additionally, the time-varying 
parameter model allows for completely endogenous 
estimation of the timing of possible regime shifts within 
these Sept Ape relationships. The new technique 
is applied to the relationship between the dollar-ster- 
ling, DM-sterling and DM-dollar bilateral exchange 
rates, using daily data between 1976 and 1989. The 
results presented, in keeping with the findings of previ- 
ous empirical studies, suggest an unambiguous weak- 
ening of sterling’s linkage with the dollar, since the 
mid-1970s. In addition, the paper suggests that these 
currency linkages have been subject to periodic gyra- 
tions corresponding to notable exchange rate regime 
shifts. (Copyright (c oO Bank of England 1990.) 
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PBS 1-232546/GAR PC E06/MF E06 
Bank of England, London. 

System to the Relationship between 
Consump and Wealth. 


Discussion paper. 
S. G. Hall, and K. D. Patterson. c1991, 16p BE/DP/ 
TS-38, ISBN-0-903315-65-3 


The study extends the single-equation approach to the 
determination of consumption, due to Hendry and von 


Ungern-Sternberg (HUS), to a multi-equation system 
which links decisions on consumption and the compo- 
nents of wealth. The original HU oe has proved 
to be a very durable one, being applied to a number of 
countries and macroeconomic models; the authors 
extend this to allow a role for rates of return as well as 
income, and show how this extension results in an 
error correction system. The empirical analysis is 
based on Johansen’s maximum likelihood extension of 
Engle and Granger’s co-integration approach. (Copy- 
right (c) Bank of England 19971.) 
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PB91-232553/GAR 

Fe i land, London. 
ate Equations. 

Chasen 


in paper. 
H. Allen, B. Henry, and B. Pesaran. c1991, 18p BE/ 
DP/TS-39, ISBN-0-903315-75-0 


The paper applies alternative estimation procedures to 
an eclectic model of the real exchange rate. Although 
the authors have used the Granger- ee two stage 
procedure for part of this work, they acknowledge that 
there are well recognized difficulties with this. So, they 
describe alternative results which use the 3-stage pro- 
cedure introduced by Engle and Yoo and results using 
the Johansen procedure. When treating the interest 
differential variable as (1), which a purely time series 
interpretation suggests, the eventual result for the 
ECM model of the exchange rate was an equation risk 
two error correction terms. Each error correction term 
has a reasonable economic interpretation. There are, 
however, problems with an equation of this sort, not 
least the problems in using it in a full blown macro 
model. Hence the equation they prefer is based on a 
single level or ECM component, which they are able to 
derive after transforming the interest differential vari- 
able to an |(0) process, after effectively dummying out 
one observation. The paper provides empirical results 
for this using both the 3-stage and Johansen maximum 
likelihood procedures, and the results for either of 
these are acceptable on economic and statistical 
grounds. (Copyright (c) Bank of England 1991.) 


PC E06/MF E06 
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PB91-232561/GAR 

Bank of England, London. 

Model of I a 
Discussion pape: 

J. W. Lomax. £1990, 16p ISBN-0-903315-50-5, DP- 
52 


PC E06/MF E06 


jovements in industrial and commercial companies’ 
loce ) dividends over time have proved difficult to ex- 
plain, and their recent extremely high level has been a 
particular puzzle. Existing empirical studies have typi- 
cally ht to explain firms’ dividend behavior in 
terms of nature of the tax system and companies’ 
cashflow, while also making allowance for government 
controls. Econometric models formulated along these 
lines are, however, unable to account for the recent 
exceptional growth of dividend payments, and the 
paper considers alternative and additional reasons for 
observed dividend behavior. In the first place, changes 
in tax rates were not found to determine dividend 
— . Second, current cashflow also does relatively 
ittle work in explaining trends in dividend behavior. An 
additional facet to the story is, however. ifiat not only is 
there a separation of ownership and conirol, but also 
that the interests of management and shar 
may not coincide. The paper suggests that this has im- 
portant consequences for dividend policy, in that distri- 
butions tend to rise reen in periods of hostile take- 
over activity. At least two lines of causation have been 
suggested 
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AD-A238 251/3/GAR PC A03/MF A01 
Army Biomedical Research and Development Lab., 
Fort Detrick, MD. 
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CHEMISTRY 
Analytical Chemistry 


Selected 
Giese Fiver Diese by ttgh Perlormance Liasia 
Chromatography (HPLC). 
Technical rept. 
E. E.B mann, A. B. Rosencrance, and W. E. 
Dennis. May 91, 17p Rept no. TR-9112 
Liquid chromatographic method has been developed 
for the determination of 1,4-diamino-2,3-dihydroanth- 
raquinone (DDA), 2-(21-quinolinyl)-1,3-indandione 
(QID), 1-methylamino-anthraquinone (MAA), and 1,4- 
di-p-toluidinoanthraquinone (DTA). A relatively rapid 
and reliable HPLC method has been developed for the 
determination of selected colored smokes on glass 
fiber filter discs. The sample preparation process was 
streamlined by extracting the colored-smokes/disc 
samples into acetonitrile followed by filtration and 
direct injection into a high performance liquid chro- 
matograph equipped with a programmable ultraviolet 
(UV) spectrophotometric detector. A mixed-mode 
C18/cation column provided adequate resolution and 
optimal peak symmetry for all four of the colored 
smokes investigated. The precision and accuracy data 
and detection limits are included in the report. 
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AD-A238 263/8/GAR PC A03/MF A01 


ADA Technologies, inc., Englewood, CO. 
Response Tracer 
Fluctuation 


Development of a Portable, Fast 
Analysis System for 
Measurements. Phase 1. 

Final rept. 

C. L. Benner. 23 May 91, 47p ARO-27947.1-GS 
Contract DAAL03-90-C-0023 


Concentration fluctuation field experiments performed 
to date have lacked data pertaining to very short-term 


of very fast response (5 to 10 Hz), measuring be 
tracer material with high sensitivity, portability, and 

ease of use is desired. The initial design concept of the 
tracer analyzer involved sampling by venturi aspiration 
and measurement by electron-capture detector. After 
considerable testing and replacement of components, 
it was determined that the venturi system was not fea- 
sible for measuring SF6 in air. A new tracer analyzer 
design was described, in which an oxygen-removal 
system is incorporated in a field-portable unit. The con- 
cept of the new design has been proven in commercial 
fast-response SF6 analyzers. 
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DE91014197/GAR 

Oak Ridge National Lab., TN. 
Thin film hydrogen sensor. 

R. J. Lauf, and B. S. Hoffheins. 1991, 19p CONF- 
9106214-1 

Contract AC05-840R21400 

Hydrogen leak detection interchange meeting, Hous- 
ton, TX (USA), 4-5 Jun 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


We have designed, constructed, and tested a minia- 
ture, solid-state hydrogen sensor intended for use 
wherever one needs to selectively detect the presence 
of gaseous hydrogen. A notable feature of this sensor 
is that is insensitive to the presence or absence of air 
inert gases, etc. The design is inherently simple, 

and stable, and can be manufactured by 
standard fuaeen The concept of operation relies 
on the fact that when palladium metal is exposed to 
——— gas it “> 


solution will depend on its hydrogen 
the same time, palladium will not be adversely affected 
by other species such as oxygen and water. 5 figs. 
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DE91014258/GAR 
Oak Ridge National Lab., TN. 


November 15,1991 43 


PC A03/MF A01 





CHEMISTRY 
Analytical Chemistry 


Chemical characterization of microparticles by 
laser ablation in an ion trap mass spectrometer. 

J. M. Dale, W. B. Whitten, and J. M. Ramsey. 1991, 
15p CONF-9104192-10 

Contract AC05-840R21400 

HASRD workshop on laser ablation: mechanisms and 
application, Oak Ridge, TN (USA), 8-10 Apr 1991. 
Sponsored by Department of Energy, Washington, DC. 


We are developing a new technique for the chemical 
—— fe) aan : — aaa upon the _ 
of electrodynamic s. The electrodynamic trap has 
achieved widespread use in the mass spectrometry 
community in the form of the ion trap mass spectrome- 
ter or quadrupole ion trap. Small macroscopic particles 
can be confined or levitated within the electrode struc- 
ture of a three-dimensional quadrupole electrodynamic 
trap in the same way as fundamental c Ss Or mo- 
lecular ions by using a combination of ac and dc poten- 
tials. Our concept is to use the same electrode struc- 
ture to perform both microparticle levitation and ion 
trapping/mass analysis. The micri icle will first be 
repped and spatially stabilized within the trap for char- 
acterization by optical probes, i.e., absorption, fluores- 
cence, or Raman spectroscopy. After the particle has 
been optically characterized, it is further characterized 
using mass spectrometry. lons are generated from the 
icle surface using laser ablation or desorption. The 
characteristics of the applied voltages are changed to 
trap the ions formed by the laser with the ions subse- 
quently mass ed. The work described in this 
paper focuses on ability to perform laser desorp- 
tion experiments on microparticles contained within 
the ion trap. 
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DE$1014504/GAR PC A08/MF A02 
Ames Lab., IA. 


of liquid and chromatographic 
ethedetes the pd ination of water. 
Doctoral Ss. 
J. Chen. 13 Jun 91, 161p IS-T-1563 


Contract W-7405-ENG-82 
Sponsored by Department of Energy, Washington, DC. 


Two liquid chromatographic (LC) methods and one gas 
chromatographic (GC) method for the determination of 
water are developed. In C methods, water in vari- 
ous analytical samples is separated from the sample 
matrices on either a single cation-exchange column or 
two cation-exchange columns via an ion-exclusion 
mechanism and determined using spectrophotometric 
detection. The detection system is based on a shift in 
the equilibrium between cinnamaldehyde and cinna- 
malide dimethylacetal in the methanol eluent. The 
shift in equilibrium is linearly proportional to the 
amount of water present and occurs only in the pres- 
ence of an acid catalyst. In the single-column LC 
method, a short column (2.5 cm (times) 2.1 mm i.d.) 
packed with cation-excha resin in the H(sup +) 
form is used. Under favorable conditions, water in a 
wide variety of samples can be determined in as little 
as twenty seconds. A third water determining method 
is developed that is based on chromatographic 
(GC) technique. The amount of water in analytical 
samples is determined by reaction with an ortho ester 
(such as triethylorthoformate), followed by measure- 
ment of a product of the reaction by capillary-column 
GC. A low concentration of methanesulfonic acid is 
dissolved in the reagent to catalyze the reaction. 86 
refs., 37 figs., 11 tabs. 
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MIC-91-04686/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Gold Mossbauer analysis of anode slimes: Final 


J. A. Sawicki. c1991, 9p 
Contract CANMET-99203-01-SQ 


Mossbauer spectroscopy of the 77.3 keV gamma-rays 
in 197Au was used to determine the chemical form of 
gold in an anode slimes sample. Measurements were 
performed using a 197Pt Mossbauer source in a trans- 
mission . The source of 197Pt was obtained 
by irradiating 196Pt in the neutron flux of a reactor. 
ow measurements the source and the absorber 
were kept at liquid helium temperature (4.2K). The 
thickness of the r was 400 mg/sq cm. This 
paper presents tabular and graphical results. 
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N91-28082/6/GAR 
(Order as N91-28063/6/GAR, PC om 


44 VOL. 91, No. 22 


Alabama A and M Univ., Huntsville. Dept. of ey. 
Analysis of Cured Carbon-Phenolic Decomposi- 
tion Products to Investigate the Thermal Decom- 
position of Nozzle Materials. 

J. M. Thompson, and J. D. Daniel. 1989, 19p 

In Its NASA-Hbcu Space Science and Engineering Re- 
search Forum Proceedings p 108-126 (See N91- 
28063 19-99). 


The development of a mass spectrometer/thermal an- 
alyzer/computer (MS/TA/Computer) system capable 
of providing simultaneous thermogravimetry (TG), dif- 
ferential thermal analysis (DTA), derivative thermogra- 
vimetry (DTG) and evolved gas detection and analysis 
(EGD and EGA) under both atmospheric and high 
pressure conditions is described. The combined 
system was used to study the thermal decomposition 
of the nozzle material that constitutes the throat of the 
solid rocket boosters (SRB). 
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PAT-APPL-7-424 028/GAR PC NO3/MF A01 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls. 
a and apparatus for nitrogen oxide determi- 
nation. 

Patent Application. 

F. A. Hohorst. Filed 19 Oct 89, 56p DE91011680 
Contract AC07-841D12435 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Method and apparatus for determining nitrogen oxide 
content in a high temperature process gas, which in- 
volves withdrawing a sample portion of a high temper- 
ature gas containing nitrogen oxide from a source to 
be analyzed. The sample portion is passed through a 
restrictive flow conduit, which may be a capillary or a 
restriction orifice. The restrictive flow conduit is heated 
to a temperature sufficient to maintain the flowing 
sample portion at an elevated temperature at least as 
great as the temperature of the high temperature gas 
source, to thereby provide that deposition of ammoni- 
um nitrate within the restrictive flow conduit cannot 
occur. The sample portion is then drawn into an aspira- 
tor device. A heated motive gas is passed to the aspi- 
rator device at a temperature at least as great as the 
temperature of the high temperature gas source. The 
motive gas is passed through the nozzle of the aspira- 
tor device under conditions sufficient to aspirate the 
heated sample portion through the restrictive flow con- 
duit and produce a mixture of the sample portion in the 
motive gas at a dilution of the sample portion sufficient 
to provide that deposition of ammonium nitrate from 
the mixture cannot occur at reduced temperature. A 
portion of the cooled dilute mixture is then passed to 
— means capable of detecting nitric oxide. 1 
ig. 
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PAT-APPL-7-441 582/GAR PC NO3/MF A01 
Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Center. 

Gas amplified ionization detector for gas chroma- 


tography. 

Parent Application. 

G. C. Huston. Filed 27 Nov 89, 25p DE91011660 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A gas-amplified ionization detector for gas chromatog- 
raphy which possesses increased sensitivity and a 
very fast a time is described. Solutes eluding 
from a gas chromatographic column are ionized by uv 
photoionization of matter eluting therefrom. The detec- 
tor is capable of generating easily measured voltage 
signals by gas amplification/multiplication of electron 
esa peg resulting from the uv photoionization of at 
east a portion of each solute passing through the de- 
tector. 4 figs. (ERA citation 16:01783 
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PAT-APPL-7-478 327/GAR PC NO3/MF A01 
Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Self-referencing remote optical probe. 

Patent ication. 

P. E. O’Rourke, W. S. Prather, and R. R. Livingston. 
Filed 12 Feb 90, => DE91011581 

Contract ACO9-76SR00001 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A probe for remote 
fluid samples having a 


‘ometric measurements of 
llow probe body with a sliding 


reflective plug therein and a lens at one end, ports for 
admitting and expelling the fluid sample and a means 
for moving the reflector so that reference measure- 
ment can be made with the reflector in a first position 
near the lens and a sample measurement can 
made with the reflector away from the lens and the 
fluid sample between the reflector and the lens. Com- 
parison of the two measurements will yield the compo- 
sition of the fluid sample. The probe is preferably used 
for remote measurements and light is carried to and 
from the probe via fiber optic cables. 3 figs. (ERA cita- 
tion 16:017838) 
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PAT-APPL-7-478 328/G:.R PC NO3/MF A01 
Du Pont de Nemours (E.!.) and Co., Aiken, SC. 

In-situ spectrophotometric probe. 

Patent Application. 

W. S. Prather. Filed 12 Feb 90, 20p DE91011580 
Contract ACO9-76SR00001 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A spectrophotometric probe for in situ absorption 
spectra measurements comprising a first optical fiber 
carrying light from a remote light source, a second opti- 
cal fiber carrying light to a remote spectrophotometer, 
the proximal ends of the first and second optical fibers 
parallel and coterminal, a planoconvex lens to colli- 
mate light from the first optical fiber, a reflecting grid 
positioned a short distance from the lens to reflect the 
collimated light back to the lens for focussing on the 
second optical fiber. The lens is positioned with the 
convex side toward the optical fibers. A substrate for 
absorbing analyte or an analyte and reagent mixture 
je be positioned between the lens and reflecting 
grid. 3 figs. (ERA citation 16:017839) 
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PB91-227553/GAR PC A03/MF A01 
National Inst. for Occupationa! Safety and Health, Cin- 


cinnati, OH. 
Laboratory Reports and Rating Criteria for the 


Proficiency Analytical Testing Program (PAT). 
J. H. Groff, P. C. Moneecha ro S. Shulman. Jun 90, 
33p NIOSH-91-102 


The procedures used to evaluate data from laborato- 
ries in the Proficiency Analytical Testing (PAT) Pro- 
gram were described. The PAT program was a col- 
laborative effort of NIOSH and the American Industrial 
Hygiene Association to provide quality control refer- 
ence samples to occupational health and environmen- 
tal laboratories. Sample kits were mailed quarterly to 
participating laboratories, and performance was evalu- 
ated on a series of industrial hygiene analyses. The 
statistical procedures used to evaluate the laborato- 
ries were described, and examples were provided of 
the statistics used and reports sent to participating lab- 
oratories. Laboratories were rated based on lorm- 
ance over the past year, with four rounds of tests. 


Basic & Synthetic Chemistry 
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AD-A237 910/5/GAR PC A03/MF A01 
—- Polytechnique Federale de Lausanne (Switzer- 
ai 


Catalytic Agent Degradation on Oxide Films and in 
Microheterogeneous Solution Systems. 

Interim rept. no. 4. 

M. Graetzel. 1 Jun 91, 11p 

Contract DAJA45-90-C-0007 


The investigation over the last six month period con- 
cerns the mineralization of organophosphonates in 
aqueous solutions in the presence of Fe (II!) oe 
A striking enhancement by visible light of the peroxi- 
dase activity of the reactive intermediate formed under 
these conditions is reported. Experiments centered 
principally on the degradation of the compound 
diethyl-benzylphosponate. Experiments employed 20 
ml aqueous solutions of 5x10-3 M diethylbenzyipho- 
sponate contained in 130 mi glass vials closed with a 
septum and immersed in a thermostated water bath. 
The time course of the mineralization of the phosp! 


ho- 
nate was followed by withdrawal of samples of ae 
and gas and analyzing the total organic carbon (TOC) 


and CO2 content, respectively. The TOC analysis was 





carried out with a Shimatsu instrument, while carbon 
dioxide was analyzed by gas chromatography using a 
Poropack column and helium as the carrier gas. 
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AD-A238 117/6 Not available NTIS 
Pennsylvania State Univ., University Park. Dept. of 
Chemistry. 

— of 7 ot eee Phosphazenes with Isothio- 
cyanato ethane, and Thiourea Side G 
X-Ray Crystal Structure of N3P3(NMe2)3(NCS)3. 

H. R. Allcock, J. S. Rutt, and M. Parvez. 1991, 9p 
ARO-25280.14-CH 

Contract DAAL03-88-K-0112 

Availability: Pub. in Inorganic Chemistry, v30 n8 p1776- 
1782 1991. Available only to DTIC users. No copies 
furnished by NTIS. 


Cyclic and high-polymeric phosphazenes have been 
prepared that bear a wide variety of organic, organo- 
metallic, and inorganic side groups. Hexachlorocyclo- 
triphosphazene and the cyclic tetrameric analogue 2 
undergo a ring-opening polymerization when heated at 
250 C to form poly(dichlorophosphazene), and the 
chloro units of species can be replaced by organic side 
groups via nucleophilic replacement reactions. Small 
molecule phosphazenes serve as small molecule 
models for the development of similar chemistry at the 
high-polymeric level. 
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AD-A238 168/9 Not available NTIS 

Pennsylvania State Univ., University Park. Dept. of 

Chemistry. 

pena and Structures of Cyclic and Short- 

Chain Linear Phosphazenes States 4-Phenyl- 
xy Side Groups. 

H. R. Allcock, D. C. Ngo, M. Parvez, R. R. Whittle, 

and W. J. Birdsall. 1991, 8p ARO-25280.12-CH 

Contract DAAL03-88-K-0112 

Availability: Pub. in Jnl. of the American Chemical Soci- 

ety, v113 n7 p2628-2634, 1991. Availability to DTIC 

users only. No copies furnished by NTIS. 


— polymeric phosphazenes form a class of inorgan- 

organic macromolecules that possess a wide rage 
of he ame properties. The type of side group attached 
to the polyphosphazene chain has a powerful effect on 
the physical and chemical characteristics. As part of 
our program to better understand the structure-proper- 
ty relationships in poly(organophosphazenes), we 
have synthesized a series of small-molecule cyclic and 
linear phosphazenes as structural models for the cor- 
responding high polymers. The value of small-mole- 
cule phosphazene models for devising synthetic 
routes for the high polymers, and as tools to probe the 
possible structure of polymers, has been illustrated 
previously. 
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AD-A238 169/7 Not available NTIS 
Ohio State Univ., Columbus. Dept. of Chemistry. 

penta Complexes of Europium(il) and 
— jum(Il) and Their Conversion to Metal Bor- 

ides. Structures of (L)4YbBH42 (L = CH3CN, 

CS5HS5N). 
J. P. White, H. Deng, and S. G. Shore. 1991, 7p 
ARO-26145.4-CH 
Contract DAAL03-88-K-0176 
Availability: Pub. in Inorganic Chemistry, v30 n10 
P2337-2342, 1991. Available to DTIC users only. No 
copies furnished by NTIS. 


ride complexes of numerous metal ions are 
known. We have found that acetonitrile and pyridine 
are exceptionally good ligands for lathanide(|!) ions. 
They promote formation of complexes with boron hy- 
dride and carborane anions. Use of these amines 
allows isolation of complexes that would otherwise be 
insoluble or unstable in other solvents. When these 
amines are employed as solvents, stable lanthanide(l) 
borohydride complexes can be isolated. 
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Not available NTIS 
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Z. Jiang, L. V. Interrante, D. Kwon, F. S. Tham, and 
R. Kullnig. 1991, 7p AFOSR-TR-91-0624 

Grant AFOSR-89-0439 

Availability: Pub. in Inorganic Chemistry, v30 n5 p995- 
1000 1991. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 
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Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
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page of Ring Substituents, Preferential Soiva- 
Added Amine on the Trimer-Dimer Equi- 

librium in Cyclic Dialkylaluminum Amide Com- 


ara Sauls, C. L. Czekaj, and L. V. Interrante. 1990, 
6p AFOSR-TR-91-0629 

Grant AFOSR-89-0439 

Availability: Pub. in Inorganic Tic 
p4688-4692 1990. Available only to DT! 
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trolled Reaction of B-Alkydiisopi 
anes with Aldehydes Pro’ ing a Convenient Pro- 
cedure for the Enantiomeric Enrichment of the Bo- 
ronic Ester Products Through Kinetic Resolution. 
Technical rept. 
N. N. Joshi, C. Pyun, V. K. Mahindroo, B. — 
and H. C. Brown. 27 Jun 91, 27p Rept no. TR-6 
Contract N00014-89-J-1128 





Controlled treatment of B-alkyidiisipinocampheylbor- 
ane, Ipc2BR*, obtained by asymmetric hydroboration 
of appropriate olefin, with aldehydes produces chiral 
boronate esters having enantiomeric purities markedly 
higher than those of the substrate. A systematic study 
of the reaction revealed that the intermediate borinic 
esters are being kinetically resolved. Since asymmetric 
hydroboration of alkenes with diisopinocampheylbor- 
ane provides predominantly the diastereomer that 
reacts faster with aldehydes, the reaction furnishes in 
situ enantiomeric enrichment of the products. Thus, B- 
alkyldiisopinocampheylboranes ing 81-96% 
enantiomeric enrichment are readily converted into bo- 
ronic esters including 2-butyl, 3-hexyl and exo-norbor- 
nyl derivatives. Successful efforts were also made to 
extend the scope of asymmetric hydroboration-kinetic 
resolution to representative cyclic dienes making avail- 
able pure enantiomers of exo-5-norbornenyl- and -3- 
cyclohexenyl-boronic esters. 
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AD-A238 348/7/GAR PC A12/MF A03 
— International, Canoga Park, CA. Rocketdyne 


Research in Inorganic Fluorine Chemistry. 
Final rept. 1 Apr 88-31 Mar 91. 

K. O. Christe, W. W. Wilson, C. J. Schack, E. C. 
Curtis, and R. D. Wilson. 28 May 91, 266p ARO- 
24929.20-CH 

Contract DAAL03-88-C-0005 


Although a major effort of oxidizer chemistry is the de- 
velopment of new oxidizers of increased oxidizer 
strength, no quantitative methods existed until now to 
either define, measure or compute the strength of an 
oxidizer, the only data available were some isolated 
observations that some oxidizers were capable to fluo- 
rinate a given substrate while others were not. Howev- 
er, even these qualitative data were inconsistent be- 
cause it was possible to distinguish whether the failure 
of an attempted oxidative fluorination was due to an 
insufficient oxidizer strength or poorly chosen reaction 
conditions or excessively high activation energy bar- 
riers. 
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a Bridging Ligand in Multilevel Iron-Cobalt Sand. 
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J. H. Davis, M. A. Benvenuto, and R. N. Grimes. 
1991, 7p ARO-26426.3-CH 
Contract DAAL03-89-K-0105 
~~ ~~ ~— 16, AD-A224 630. 

vailability: Pub. in Inorganic Chemistry, v30 n8 p1765- 
1770 1991. Available only to DTIC users. pone 
furnished by NTIS. 


Bimetallic and polymetallic linked sandwich complexes 


ials science and also because they have po- 
tential for utiteation in novel electronic devices. In our 
research, a current focus of interest is the design and 
construction of multiunit metal sandwich complexes 
that incorporates cyclic planar C2B3 or pyramidal 
C2 Sie eae ee 
pd ett ar pra hydrocarbon —— The 
ane ligands serve a multifold purpose: to pro- 
wee electronic stabilization for unusual or otherwise 
unstable structures (e.g., multidecker complexes); to 
promote electron delocalizati between metal cen- 
fre; and to serve as points of attachment for externa 


nicating with each other 
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California Univ., Los Angeles. Dept. of 
Relative Stability and and Possibie Structural Formulae 
= the Negatively Charged Silver Monoiodide Cius- 
Technical rept. 

C. K. Fagerquist, D. K. Sensharma, and M. A. El- 
Sayed. 8 Jul 91, 33p Rept no. TR-71 

Contract N00014-89-J-1350 


PC A03/MF A01 


We have determined the relative mass peak intensities 
of clusters formed from the sputtering of peers ena 
enriched silver foil in the presence and absence 

CHS! vapor. The important results can be banner 
as follows: (1) the relative fara of the AgX mass 
peaks showed a steady decrease with increasing X 
{due to the drop in their formation probability) with os- 
— the correla’ 


model predictions 
} ppb tho. A pe (2) An ‘oscillatory correlation and 
lect for eight delocalized electrons 


bo electron affinities (EA) 
intensities of the clusters (AgX 
the (AgXI)- mass peak intensities. 


is found Ae ee 
for AgX and mass 
+ 1l)- and not 
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Davis, t, 
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Not available NTIS 
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We Ky yp an unexpected reaction that has implica- 
tions for / chemi 


dergoes r i 
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Electronic Control of Metallacarborane Stacking 
Reactions. Directed Synthesis of Cp 
Co(C2B3)M(C2B3)CoCp Tetradecker Sandwiches. 
K. W. Piepgrass, J. H. Davis, M. Sabat, and R. N. 
Grimes. 1991, 4p ARO-26426.1-CH 

Contract DAALO3-89-K-0105 

Availability: Pub. in Jnl. of the American Society, v113 
p681-683 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


Small metallacarboranes of the type LM(R2C2B3H5), 
in which LM typically is CpCo, (C5Me5)Co, (arene)Fe, 
or (arene)Ru, are versatile building block reagents for 
the preparation of linked and stacked sandwich com- 
plexes, including tripledeckers. As shown in Scheme I, 
the removal of one or both B-H-B bridge protons to 
form the mono-or dianion (1- or 12-) with subsequent 
coordination of a transition metal unit to the open face 
is a convenient route to homo- and hetero-biometallic 
triple decker species. Here we describe an unexpect- 
ed discovery which has led directly to a solution of the 
carborane tetradecker stacking problem and has 
opened the way to the utilization of reactions of class B 
in preparing multidecker sandwiches. More generally, 
it reflects the sensitivity of the metal-binding capability 
of the metallacarborane C2B3 face to its electron pop- 
ulation and charge distribution, a finding with potential- 
ly broad synthetic implications. 


3 Not available NTIS 
Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
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N,N’-Bis(tr 
N,N’ Bietutmethylahuminiojetiylenediarune- 
Derived a once ae ursors to Aluminum 


N : Syntheses, Structures, and y= ox 

Z. Jiang, and L. V. Interrante. 1990, 99 AFOSR-TR- 
91-0625 

Grant AFOSR-89-0439 

Availability: Pub. in Chemistry of Materials, v2 n4 p439- 
446 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The reactions of triethylaluminum or trimethylaminum 
with ethylenediamine (en) in a 2:1 molar ratio have 
been studied. Pyrolysis of the initially formed adducts 
under nitrogen yields polymeric amides and imides. 
Evidence was also obtained for the formation of novel 
en-chelated organoaluminum intermediates during the 
conversion of the adducts to the amides. The struc- 
tures and properties of the adducts, as well as their 
pyrolysis products, have been studied with (1)H and 
(13)C NMR, FT-IR, GC, DSC, TGA, elemental analysis, 
and XRD methods. AIN powder has been obtained by 
the pyrolysis of the imides at 1000 C in NH3. Prelimi- 

Studies were also carried out on the fabrication of 
AIN thin films on Si substrates by solution coating, 
= a solution of the 
bis( 8 Ames oe gga in benzene, fol- 
lowed by pyrolysis under NH3. 





and 
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Lawrence Berkeley Lab., CA. 

Activation of carbon-hydrogen bonds in alkanes 
and other organic molecules using organotransi- 
tion metal complexes. 

R. G. — 17 May 90, 26p LBL-30592, CONF- 
9004314-1 

Contract ACO3-76SF00098 

New science in ho neous transition metal cata- 
lyzed reactions conference, Boston, MA (USA), 25 Apr 
ee by Department of Energy, Washing- 
ton, DC. 


The potential for using alkanes-which are wore the 


most chemically inert organic molecules-as 
stocks in chemical synthesis has stimulated a search 
for metal complexes capable of undergoing the C-H 
oxidative addition process shown in eq. (1), so that 
alkane chemistry more selective than that available 
using free radical reagents might be developed. Intra- 
molecular C-H oxidative addition to metal centers has 
been known for some time, but despite M + R-H 
(yields) R-M-H (1) many efforts a direct observation of 
the corr ing intermolecular C-H oxidative addi- 
tion process illustrated in eq. (1) was not uncovered 
until 1982. At that time our group and Graham’s inde- 
pendently found that irradiation of complexes such as 
Corie Cp* = ((eta)(sup 5)-C5Me). L = PMe3) 
and Cp*ir(CO)2 causes successful insertion of the 
png the aes into C-H bonds in alkanes, leading to 
alkyliridium hydride complexes 
GoW) This reaction is exceedingly general. 
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So far no organic liquid in which Cp*(L)irH2 has been 
irradiated has failed to react with the intermediate gen- 
erated in the reaction. Much has been learned about 
the scope and mechanism of this reaction. Followin 
the initial studies with iridium, alkane C-H oxidative ad- 
dition has nm observed at several other third-row 
transition metal centers (where M-H and M-R bonds 
are expected to be relatively strong), such as rhodium, 
rhenium, platinum, and osmium and even at one first- 
row metal (iron). The selectivity of the iridium and rho- 
dium C-H oxidative addition reaction has been investi- 
gated by carrying out competition studies with various 
hydrocarbon substrates. Although the absolute ma “4 
tudes of the selectivities are different for Ir and 
their trends are parallel, indicating that C-H pan Aa 
additions proceed by similar mechanisms at these two 
metal centers, but that the Rh reactions are less exoth- 
ermic than their Ir counterparts. 14 refs., 1 fig. 
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DE91014206/GAR 

Oak Ridge National Lab., TN. 
Formation of substituted benzene radical cations 
via ion/molecule reactions with iodobenzene. 

G. L. Glish, and S. A. McLuckey. 1991, 13p CONF- 
9105181-19 

Contract AC05-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Short communication. 
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DE$1014229/GAR 
Lawrence Berkeley Lab., CA. 
Synthesis and reactivity of compounds containing 
ruthenium-carbon, -nitrogen, and -oxygen bonds. 
Doctoral thesis. 

J. F. Hartwig. Dec 90, 427p LBL-30200 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


The products and mechanisms of the thermal reac- 
tions of several complexes of the general structure 
(PMe(sub 3))(sub 4)Ru(X)(Y) and (DMPM)(sub 
2)Ru(X)(Y) where X and Y are hydride, aryl, and benzyl 
groups, have been investigated. The mechanism of 
decomposition depends critically on the structure of 
the complex and the medium in which the thermolysis 
is carried out. The alkyl hydride complexes are do not 
react with alkane solvent, but undergo C-H activation 
processes with aromatic solvents b a different 
mechanisms. Thermolysis of (PMe(sub 3))(sub 
4)Ru(Ph)(Me) or (PMe(sub 3))(sub 4)Ru(Ph)(sub 2) 
leads to the ruthenium benzyne complex (PMe(sub 
3))(sub 4)Ru((eta)(sup 2)-C(sub 6)H(sub 4)) (1) by a 
mechanism which involves reversible dissociation of 
phosphine. In many ways its chemistry is analogous to 
that of early rather than late organo transition metal 
complexes. The synthesis, structure, variable temper- 
ature NMR spectroscopy and reactivity of ruthenium 
complexes containing aryloxide or arylamide ligands 
are reported. These complexes undergo cleavage of a 
P-C bond in coordinated trimethylphosphine, insertion 
of CO and CO(sub 2) and nosy mt 0 Mechanistic 
studies on these reactions are described. The genera- 
tion of a series of reactive ruthenium complexes of the 
general formula (PMe(sub 3))(sub 4)Ru(R)(enolate) is 
reported. Most of these enolates have been shown to 
bind to the ruthenium center through the oxygen atom. 
Two of the enolate complexes 8 and 9 exist in equilibri- 
um between the O- and C-bound forms. The reactions 
of these compounds are reported, including reactions 
to form oxygen-containing metallacycles. The struc- 
ture and reactivity of these ruthenium metallacycles is 
reported, including their thermal chemistry and reactiv- 
ity toward protic acids, electrophiles, carbon monox- 
ide, hydrogen and trimethylsilane. 243 refs., 10 tabs. 
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Rochester Univ., NY. 

Transition metal activation and functionalization 
—.. ress report, De- 

jovember 1. 

W. D. Jones. Jun 91, Re - OOE/ER/13569-6 

Contract FG02-86ER13569 

Sponsored by Department of Energy, Washington, DC. 


This project is directed towards the continued investi- 
pew of the fundamental thermodynamic and kinetic 
factors that influence carbon-hydrogen bond activa- 
tion at homogeneous transition metal centers. The 
project is also directed towards the conversion of hy- 


drocarbons into functionalized products of potential 
use to the chemical industry. In the past two years, ad- 
vances have been made in both understanding the 
interactions of hydrocarbons with metals and in the 
functionalization of hydrocarbons. Major advances 
that have been made include: (1) We have found that 
RhCl(PR3)(sub 2)(CNR) complexes can catalyze the 
insertion of isonitriles into the C-H bonds of arenes 
upon photolysis. (2) We have also examined reactions 
of a series of arenes with (CSMe5)Rh(PMe3)PhH and 
begun to map out the kinetic and thermodynamic pref- 
erences for arene coordination. (3) We have begun to 
examine the reactions of rhodium isonitrile pyrazolyl- 
borates for alkane and arene C-H bond activation. A 
new, labile, carbodiimide precursor has been devel- 
oped for these studies. (4) We have completed studies 
of the reactions of (C5Me5)Rh(PMe3)H2 with D2 and 
PMe3 that indicate that both (eta)(sup 5) (yields) 
(eta)(sup 3) ring slippage and metal to ring hydride mi- 
gration occur more facilely than thermal reductive 
elimination of H(sub 2). (5) We have examined the re- 
actions of heterocycles with (C5Me5)Rh(PMe3)PhH 
and found that pyrrole and furan undergo C-H or N-H 
activation. Thiophene, however, undergoes C-S bond 
oxidative addition, and the mechanism of activation 
has been shown to proceed through sulfur coordina- 
tion prior to C-S insertion. 43 refs., 9 figs., 4 tabs. 
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Reactions of small molecular systems. Progress 
report, June 1, 1990-April 31, 1991. 

C. Wittig. 1991, 15) E/ER/13363-T2 

Contract FG03-85ER13363 

Sponsored by Department of Energy, Washington, DC. 


In this report, we present the C(sub 2)H(sub 2) + 
hv(193.3 nm) (yields) H + C(sub 2)H translational 
energy distribution. A C(sub 2)H bending progression 
dominates the distribution. The Rydberg time of flight 
(TOF) method offers — resolution (10’s of cm(sup 
(minus)1)), which may ultimately be needed to estab- 
lish D(sub 0) doubt. The method of detecting H atoms 
via 2-photon, 2-frequency excitation to a high-lying 
Rydberg state followed by efficient field ionization was 
used. Briefly an expansion of C(sub 2)H(sub 2) seeded 
in He is skimmed and crossed with the output from an 
ArF laser. H-atoms are excited by VUV radiation tuned 
to 121.6 nm (Lyman-(alpha)). This is generated by tri- 
pling the output of a 364.7 nm dye laser in Kr. Another 
laser beam, overlapping the 121.6 nm beam, transfers 
population from the 2(sup 2)P level to a high-lying Ryd- 
berg level. Such levels are metastable and remain ex- 
cited or many 10’s of (mu)s. These atoms travel to a 
detector 23.6 cm from the interaction region; since the 
atoms are neutral, they are not affected by space 
charge. As the atoms arrive at the detector, they are 
field-ionized and detected as ions. TOF spectra are re- 
corded using a transient digitizer and a computer. 27 
refs., 2 figs. 
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(ML 1). the International Microgravity Laboratory 

. B. Lal, A. K. Batra, L. Yang, W. R. Wilcox, and J. 

D. Trolinger. 1989, 5p 
Contract NAS8-36634 
In Its NASA-Hbcu Space Science and Engineering Re- 
search Forum Proceedings p 96-100. 


An experiment was planned for the International Mi- 
crogravity Laboratory (IML-1) to be launched around 
Feb. 1991. Crystals of triglycine sulfate (TGS) will be 
grown by low temperature solution crystal growth tech- 
nique —_— a multiuser facility called Fluid Experiment 
System (FES). A special cooled sting technique of so- 
lution crystal growth will be used where heat is extract- 
ed from the seed crystal through a semi-insulating 
sting, thereby creating the desired supersaturation 
near the growing crystal. Also, a holocamera will be 
used to provide tomography of the three dimensional 
flow field and pericle F we displacement velocimetry 
to monitor the convective flows. 
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Hydrogenation using hydrides and acid. 

Patent Application. 

R. M. Bullock. Filed 13 pee 89, 31p DE91011650 
Contract AC02-76CHO000 

This Scanabanned a available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention relates to a very rapid, non-cata- 
lytic process for hydrogenating unsaturated organic 
compounds that can be carried out at temperatures 
generally lower than previously utilized. In this process 
organic compounds which contain at least one reduci- 
ble functional group are hydrogenated non-catalytical- 
ly by acd. Th them with a hydride complex and a 
strong acid. The reducible functional group may be, for 
example, C=C, C-OH, C-O-C, or a strained cyclic 
structure. If the reactants are not mutually soluble, 
they are dissolved in an appropriate inert solvent. 3 
tabs. (ERA citation 16:017931) 
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Department of the Navy, Washington, DC. 

Synthesis of Phthalonitrile Resins Containing 
Ether and Imide Linkages. 

Patent. 

T. M. Keller. Filed 16 May 89, ary - Mar 91, 

8p AD-D014 924/5, PAT-APPL-7-352 

Supersedes PAT- APPL-7-352 327, AD-DO14 461. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Imide-containing phthalonitrile monomers are pre- 
pared from a phthalonitrile and an aromatic dianhy- 
dride. The monomer and a method for preparing the 
monomer is disclosed. These monomers are synthe- 
sized into heat resistant polymers and copolymers with 
aromatic ring structure incorporating imide and ether 
linkages. The synthesis of the high temperature ther- 
mosetting polymers and copolymers is also disclosed. 


Industrial Chemistry & Chemical 
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No abstract available. 
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vior of Fibrous Filters during Collec- 
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Model. 

Final rept. 1 Oct 87-31 Dec 90. 

H. Brenner, and M. Shapiro. 28 Feb 91, 7p ARO- 
25538.29-CH 

Contract DAAL03-87-K-0128 


A novel fundamental theory of the dynamic behavior of 
fibrous filters for aerosol collection is proposed. The 
th is based upon an explicit and systematic proce- 
dure for calculating the filter efficiency and for qualita- 
tively describing the filter microstructure, both of which 
c continuously during filter operation as aerosol 
particles deposit on the fi . This is free of 
of the usual ad hoc assumptions, including the arti- 
ficial concept of single fiber efficiency. Upon ——— 
the filter bed as a continuum, the aerosol transport an 
sition at this coarse-scale level of de- 
scription are characterized three fundamental 
global phenomenological coefficients: (1) the mean 
aerosol velocity vector; (2) dispersivity dyadic; and @) 
mean volumetric aerosol deposition-rate coefficient K 
Whereas for clean homogeneous filters these phe- 
nomenological coefficients are constants, continuous 
aerosol deposition on the fiber surfaces causes them 


to ot with both time t and position R within the filter 

he filtration efficiency may be rationally ex- 
presses explicitly in terms of these three physically re- 
alistic, experimentally accessible quantities. 
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Chemical Technology Division annual technical 
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Progress rept. 

May 91, 242p ANL-91/18 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


Highlights of the Chemical Technology (CMT) Divi- 
sion’s activities during 1990 are presented. In this 
period, CMT conducted research and development in 
the following areas: (1) electrochemical technology, in- 
cluding advanced batteries and fuel cells; (2) technolo- 
gy for coal- fired magnetohydrodynamics and fluidized- 
bed combustion; (3) methods for recovery of energy 
from municipal waste and techni for treatment of 
hazardous organic waste; (4) the reaction of nuclear 
waste glass and spent fuel under conditions expected 
for a high-level waste repository; (5) processes for 
separating and recovering transuranic elements from 
nuclear waste streams, concentrating plutonium solids 
in pyrochemical residues by aqueous biphase extrac- 
tion, and treating natural and process waters contami- 
nated by volatile organic compounds; (6) recovery 
processes for discharged fuel and the uranium blanket 
in the Integral Fast Reactor (IFR); (7) processes for 
removal of actinides in spent fuel from commercial 
water-cooled nuclear reactors and burnup in IFRs; and 
(8) physical chemistry of selected materials in environ- 
ments simulating those of fission and fusion ener: 
systems. The Division also has a program in basic 
mistry research in the areas of fluid catalysis for 
converting small molecules to desired products; mate- 
rials chemistry for superconducting oxides and associ- 
ated and ordered solutions at high temperatures; inter- 
facial processes of importance to corrosion science, 
high-temperature superconductivity, and catalysis; and 
the geochemical processes responsible for trace-ele- 
ment migration within the earth’s crust. The Analytical 
Chemistry Laboratory in CMT provides a broad range 
of analytical chemistry support services to the scientif- 
ic and aia ant programs at Argonne National Lab- 
oratory (ANL). 66 refs., 69 figs., 6 tabs. 


161,198 

PAT-APPL-7-465 842/GAR PC NO3/MF AO1 
Du Pont de Nemours (E.!.) and Co., Aiken, SC. 

Mixing blade system for high-resistance media. 
Patent Application. 

J. W. Kronberg. Filed 16 Jan 90, 26p DE91011561 
Contract ACO9-76SR00001 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A blade system for stirring and agitating a medium, 
comprising a shaft bearing a plurality of paddies, each 
having a different geometry and each having approxi- 
mately the same rotational moment. The geometrically 
different paddles sweep through different volumes of 
the medium to minimize shear zone development and 
maximize the strength of the system with respect to 
medium-induced stress. 3 figs. 


161,199 

PAT-APPL-7-638 600/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Purification — 

Patent Applicatio 

D. T. Flanagan, ‘and R. E. Gibbons. Filed 8 Jan 91, 
13p N91-24362/ 

This / nates ag invention available for U.S. li- 
censing and, possibly, for foreign licensing. of 
application available NTIS. 


A system for prolonging the life of a oon ae nem oe ee a. 
ed charcoal (GAC) water treatment 

in which an ultraviolet _ transparent rraterial is aon 
to constrain water to over carbon surfaces. It is 
configured to receive maximum flux from a UV radi- 
ation source, for the purpose of preventing microbial 
proliferation on the carbon surfaces, 0: organic 
contaminants adsorbed from the water onto the 
carbon surfaces and from biodegradation of adsorbed 
microbial forms, disinfecting water, and oxidizing or- 
ganic contaminants in the water. 
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161,200 
PAT-APPL-7-645 089/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

1,3, ) Via Aromatic Nucleophilic 


Patent Application. 

J. W. Connell, P. M. Hi nrother, and P. Wolf. Filed 
22 Jan 91, 20p N91-23237/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application pe en NTIS. 


Poly(1,3,4-oxadiazoles) (POX) are prepared by the ar- 
omatic phony) 1 ic displacement reaction of 
di(hydroxyphenyl) 1,3,4-oxadiazole monomers with ac- 
tivated aromatic dihalides or activated aromatic dinitro 
compounds. The polymerizations are carried out in 
polar aprotic solvents such as cullelone or diphenyisul- 
fone using alkali metal bases such as potassium car- 
bonate at elevated temperatures under nitrogen. 
di(hydroxyphenyl) 1,3,4-oxadiazole monomers are 
Sn ohend « reacting 4-hydroxybenzoic hydrazide 
ee, eee 
rae pon ~ dihydrazides with two moles of 
4-hydroxybenzoate in the melt. This by por 
route has provided high molecular ba PO 
chemical structure, is economically and synthetically 
more favorable than other routes, - — for facile 
chemical structure variation due to variety of 
activated aromatic dihalides which bo wa ailable. 


161,201 
PATENT-5 011 955,PAT-APPL-7-202 @4@ilable NTIS 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 
Substituted _1,1,1-Triaryl-2,2,2-Trifluoroethanes 
for Their Synthesis. 


and 
Patent. 
W. B. Alston, and R. F. Gratz. Filed 10 Oct 89, 
propor 30 Apr 91, 10p N91-25185/0, PAT-APPL-7- 


54 
deumndil PAT-APPL-7-419 554. 
This Government invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Synthetic procedures are described for tetraalkyls, te- 


or 
cyclic py semen or diamine 0 of 1,1-bis (dialkylarly) 1- 
aryl-2,2,2 trifluoroethanes. The synthesis of (1) is ac- 
complished by the condensation reaction of an aryltri- 
fluoromethyl ketone with a dialkylaryl compound. The 

synthesis of (2) is accomplished by eulieten of (1). 
The synthesis dianhydride of (3) is accomplished by 
the conversion of (2) to its corresponding cyclic dian- 
hydride. The synthesis of the diamine is accomplished 
by the similar reaction of an aryltrifluoromethyl ketone 
with aniline or alkyl substituted or disubstituted ani- 
lines. Also, other atives of the above are formed 
by nucleophilic displacement reactions. 


Photo & Radiation Chemistry 


161,202 
AD-A238 199/4 Not available NTIS 
Rensselaer Polytechnic Inst., Troy, NY. 

re Pho Kinetics 


‘emperature 

ofthe a H + NO2 yields OH + NO from 
to * 
T. Ko, and A. Fontijn. 1991, ~ ARO-24416.6-CH 
Contract DAAL03-87-K-0021 
Availability: Pub. in Jnl. of Physical Chemistry, v95 n10 
3985-3987 1991. — only to DTIC users. No 
copies furnished by NTI 


Rate coefficients for the H + NO2 yields OH + NO 
reaction have been measured by using the high-tem- 
(HTP) pero g H atoms 

4, and their rel- 


fitted by the empirical expression ession k(T) = 2.2 X 10-10 
exp 182 K/T) Tee icieeute for toe 206-700 K tem- 
perature range. The precision of the data is 7%, and 


November 15,1991 47 





CHEMISTRY 
Photo & Radiation Chemistry 


the accuracy is estimated to be 21%, where both fig- 
ures represent statistical confidence intervals. Com- 
parison of the ratio of the experimental reaction cross 
sections, at the temperature extremes, to the theoreti- 
cal ratio supports a zero energy barrier. The potential 
stabilization channel leading to HONO is discussed. 


161,203 

AD-A238 206/7 Not available NTIS 

Columbia Univ., New York. Dept. of Chemistry. 
Transfer between Molecules Ad- 


Spaces. 
N. J. Turro, J. K. a and D. Tomalia. 1991, 11p 
AFOSR-TR-91-0627 
Grant AFOSR-90-0049 
Availability: Pub. in Photochemical Conversion and 
Storage of Solar Energy, p121-139 1991. Available 
only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


161,204 
AD-A238 454/3 
Massachusetts Univ., Amherst. 


Not available NTIS 


of an Azobenzene- 
) to Phosphatidyl- 


yer Mem 
M. S. Ferritto, and D. A. Tirrell Nov 90, 8p ARO- 
25306.6-CH 
Contract DAAL03-88-K-0038 
Availability: Pub. in Biomaterials, vi1 p645-651 Nov 
BNTS only to DTIC users. No copies furnished 


Radical copolymerization of a 4:1 mixture of metha- 
crylic acid and N-(4-(phenylazo)- 
phenyl)methacrylamide afforded a copolymer of meth- 
acrylic acid bearing 10.4 mol% pendent azobenzene 
units. The r was sensitive to irradiation by 
virtue of the photochemical trans-to-cis isomerization 
of the pendent chromophore. The pH-dependent con- 
formational transition characteristic of 
poly(methacrylic acid) was shifted to a higher pH by 
the hydrophobic nature of the azobenzene units, but 
viscosity measurements revealed no further shift in the 
transition upon photoisomerization. The potentiome- 
tric titration curves of the two photoisomeric states of 
the chain were displaced in a manner consistent with 
the enhanced polarity of the cis form of the chromo- 
phore. The adsorption of the chain on phosphatidyl- 
choline bilayer membranes was strikingly sensitive to 
a at pH 7, the cis form adsorbed weakly if at all, 

reas the trans form bound strongly to the mem- 
brane surface with concomitant reorganization of the 
lipid bilayer structure. 


161,205 

AD-A238 550/8 Not available NTIS 

Texas Univ. at Austin. om of Chemistry. 
todissociation of Intraadsorbate Bonds at Ad- 


sorbate-Metal Interfaces. 

X.-L. Zhou, X.-Y. Zhu, and J. M. White. 1990, 7p 
ARO-26822.5-CH 

Contract DAALO3-89-K-0107 

Availability: Pub. in Accounts of Chemical Research, 
v23 n10 ne27- 352. 1990. Available to DTIC users only. 
No copies furnished by NTIS. 


While photochemistry of gases and liquids is a mature 
research field and photochemistry on semiconductors 
is relatively well-studied, photochemistry at metal sur- 
faces is a newly emerging area. This Account de- 
scribes the status of our current research on the sur- 
face science of photochemistry at adsorbate-metal 
interfaces; it forms part of an expanding, 

effort to understand, for metals, semiconductors, and 
insulators, the role of the surface on the mechanistic 
and dynamical aspects of photon-driven surface proc- 
esses. Our work, summarized in Table |, has focused 
on intraadsorbate bond-breaking processes. Particular 
— illustrating important points, are discussed 

low. 


161,206 

DE$1002165/GAR PC A08/MF A02 
Solar Energy Research Inst., Golden, CO. 

Fifteenth solar phot ochemi istry research con- 


ference. 
1991, 175p SERI/CP-236-4396, CONF-9106213- 


Contract AC02-83CH10093 
(DOE) solar photochemistry re- 


15th), Si 
Jun 1991. Sponsored 
ington, DC. 
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nowmass, CO (USA), 2-6 
by Department of Energy, Wash- 


This is a compilation of abstracts from the Fifteenth 
DOE Solar Photochemistry Research Conference 
hosted by the Solar Energy Research Institute which 
took place June 2--6, 1991. A large variety of topics 
pertinent to solar e conversion are covered, in- 
cluding photoinduced electron transfer, photochemical 
energy conversion, and photosynthetic energy conver- 
sion. (GHH) 


161,207 

DE91014383/GAR 

Wayne State Univ., Detroit, MI. 
Photoinduced charge and energy transfer proc- 
esses in molecular aggregates. ress report, 1 
July 1988-31 May 1991. 

J. F. Endicott. 31 May 91, a DOE/ER/13944-4 
Contract FG02-88ER13944 

Sponsored by Department of Energy, Washington, DC. 


The major goals of this research project are to probe 
fundamental aspects (such as electronic and vibration- 
al coupling) of center-to-center energy and electron 
transfer in complexes tt two or more metal 
centers. Pursuit of these goals has involved us in a 
wide range of studies which span the synthesis and 
characterization of mono-, di-, and tri-metallic com- 
plexes, the modular construction of instrumental sys- 
tems and a range of photophysical studies. Various as- 
pects of the photoinduced transfer of charge or migra- 
tion of energy between donor and acceptor transition 
Wen) complexes are described. 12 refs., 22 figs. 


PC A03/MF A01 


161,208 
N91-28094/1/GAR 
(Order as N91-28063/6/GAR, PC mee 


Howard Univ., Washington, DC. 

Uv Photochemistry of C2N2. 

J. B. Halpern, and S. A. Barts. 1989, 9p 

Contract NAG5-071 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineeri “' Research Forum Proceedings p 231- 
a aoa in Part by Danforth Foundation Fel- 
lowship. 


The absorption, emission, and photodissociation yield 
spectra of C2N2 were measured in the 220 and 210 
nm region near the 4(0)1 and 1(0)1 4(0)1 bands of the 
A 1 sigma + from the X 1 — + system. The emis- 
sion ng ee anges very few lines which appeared 
in the im. Moreover, the emission 
had 660 ns ifetime and, at 210 nm a very large elec- 
tronic emission quenching rate. Laser induced fluores- 
cence was used to measure the relative yield of CN 
radicals as a function of photolysis wavelength. This 
spectrum seemed to follow the absorption spectrum 
below the dissociation threshold. Energy in the CN 
fragments appeared to be statistically distributed. 


Physical & Theoretical Chemistry 


161,209 

AD-A238 030/1/GAR PC A03/MF A01 
New Jersey Inst. of Tech., Newark. 

Shapes and Cavities of the m-Xylylene Cholic Acid 


Technical rept. 
S. M. Evans, and C. A. Venanzi. 3 Jul 91, 12p 
Contract N00014-88-K-0472 


Previous studies have dealt with the three-dimensional 
shapes of the cholic acid host systems created by 
using either a meta-or paraxylylene diamine spacer be- 
tween two cholic acid molecules — 1 entitled The 
Cholic Acid Host System Shape of 2/24/90). Due to 
the flexible geometry of the hosts with their sensitivity 
to minor bond rotations, cavities of different sizes and 
shapes had been obtained. Simple rotations of two di- 
hedral angles in the flexible cholic acid side chain 
seemed to be 4 for i an overall C or 
S shape (report 2 entitled The Cholic Acid Host 
System Shape of 5/17/90). The cholic acid host 
shapes which were previously created had not been 
correlated with their relative energies, and therefore, 
our recent studies have focused on conformation and 
energy. We have studied one host, the m-xylylene dia- 
mine cholic acid host (mCAH), and have used various 
strategies to generate a complete energy surface. 


161,210 

AD-A238 071/5/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Technique for Measuring the Solubilities of Gases 
in Liquids. 

Technical rept. Feb 88-Dec 89. 

G. Albin, J. Thai, G. Tresansky, and W. Mints. Dec 
90, 41p Rept no. NMRI-90-138 


Experiments are planned for measuring the solubilities 
of nitrogen, helium, and hydrogen in water, blood, and 
other tissues at 37 C and pressures ranging from 1 to 
10 ATA. We describe a protocol for these experiments, 
which consist of measuring the change in total pres- 
sure that occurs during equilibration of the gas phase 
with the condensed phase in a closed container after 
an abrupt elevation of the partial pressure of the test 
gas. We derive the equations to compute the Henry’s 
coefficient or the Ostwald coefficient from the results 
of that experiment. Experimental conditions are opti- 
mized based on a formal propagation of error. The 
error analysis shows that gas leakage is by far the 
most serious potential source of error. The technique 
for measuring leakage is discussed; actual solubility 
measurements will proceed when the error from this 
source is deemed acceptably small. 


161,211 

AD-A238 080/6/GAR PC A10/MF A03 
Vienna Univ. (Austria). 

Boron Nitride and ey Nitride Systems. 

Final rept. Jun 90-Feb 9 

P. Rogl, and J. C. se Feb 91, 224p 

Contract DAJA45-90-C-0002 


Information on + ase equilibria and compound forma- 
tion in the Li-B-N system all agree on the existence of 
a ternary compound Li3Bn2 with several pressure 
modifications. Heating powder compacts of Li3N + 
BN in a Mo-boat in a stream of nitrogen between 650 
to 700 C was claimed as optimal conditions to obtain 
Li3BN2 the reaction being pry exothermic. Melt- 
ing of LiS3BN2 was reported at 870. Based on earlier 
preliminary data, the p-T diagram of Li3BN2 was inves- 
tigated over the pressure and temperature range from 
1.0 to 6.5 GPa and 300 to 1900 C employing optical 
and x-ray powder diffraction analysis. 


161,212 

AD-A238 114/3/GAR 

California Univ., San Diego, La Jolla. 
Pacers Phenomena in Polymers: Temperature 


Dependences. 

Final rept. 1 Jul 85-31 Mar 89. 

K. Lindenberg, and B. J. West. 31 Mar 89, 9p ARO- 
23245.22-LS-A 

Contract DAAG29-85-K-0246 


We have developed a fairly complete picture of the be- 
havior of a variety of linear excitations nonlinearly cou- 
pled to a bath of phonons. The role of solitons and of 
polarons in the parameter phase space and the nature 
of the transport of excitation a in molecular ag- 
te ged has been considerably clarified through our 
We now understand a great deal about the ef- 
fects of quantum and thermal fluctuations on the trans- 
port of energy in such systems. 


PC A02/MF A01 


161,213 
AD-A238 121/8 Not available NTIS 
—— State Univ., University Park. Dept. of 


Chemistry 

ag Reaction of 
Poly(Bis(Trifluoroethoxy)Phosph ) Films by 
Basic Hydrolysis. 
H. R. Allcock, J. S. Rutt, and R. J. Fitzpatrick. 1991, 
9p ARO-25280.16-CH 
Contract DAAL03-88-K-0112 
Availability: Pub. in Materials, v3 n3 p442-449 1991. 
— only to DTIC users. No copies furnished by 





A novel surface reaction of a At um ae 
zene r is re 

pe a ON toe underwent sur- 
face hydrolysis when treated for 0.15 min with 8 M 
aqueous sodium hydroxide in the presence of 0.05 M 
tetra-n-butylammonium bromide as a phase-transfer 
agent. This reaction converted a hydrophobic surface 
to one with hydrophilic and adhesive character. No 
surface reaction by NaOH solutions was detected in 
the absence of Bu4NBr. On the basis of a series of 
surface analytical data, the principle chemical reaction 





was found to be a replacement of P-OCH2CF3 side 
ete at the polymer surface by P-O-NBu4+ units. 

modified surfaces were found to possess anionic 
sites, since an exchange reaction with the cationic dye 
methylene blue took place readily at the surface. No 
a occurred with the anionic dye Biebrich scar- 
let 


161,214 
AD-A238 130/9/GAR PC A03/MF A01 
(Ergand) and Radar Establishment, Malvern 


Engl 
of Copper regation in Sputtered Al-Si-Cu 

Films Using Auge Auger Electron Spectroscopy. 

Memorandum rept. 

M. A. Green, and D. C. Rodway. Jan 91, 34p RSRE- 

MEMO-4281, DRIC-BR-301751 

Original contains color plates: "ni DTIC and NTIS re- 

Productions will be in black and white. 


A study has been made, using Auger Electron Spec- 
troscopy (AES), of copper copper segregation in alu- 
minium silicon — films processed in the Silicon 
Processing and Evaluation Laboratory (SPEL). The 
AES technique and its interpretation are briefly dis- 
cussed. A description of the Auger Spectrometer and 
experimental details are also provided. The effects of 
variations in layer thickness and annealing tempera- 
tures on the interface between the Al-Si-Cu and the 
silicon substrate were studied. Results obtained from 
other samples from British Telecom research laborato- 
ries, and alternative analysis methods such as Ruther- 
ford Backscattering (RBS) are also discussed and con- 
clusions drawn as to the nature of this segregation. 


161,215 

AD-A238 154/9/GAR PC A04/MF A01 
Naval Weapons sana China Lake, CA. 

Lithium Combustion: A Review. 

Final re oe Feb-Jun 90. 

R. A. Rhein. Dec 90, 62p Rept no. NWC-TP-7087 


This review deals with the chemical reactions, ignition, 
and combustion of lithium combustion in air and in the 
components of air, including oxygen, nitrogen, water, 
and carbon dioxide. It was found that lithium reacts vig- 
orously with these substances. In addition, a review of 
extinguishing lithium fires is included. Of the extin- 
guishi — carbon has been found to be the 
most effectiv 


161,216 

AD-A238 156/4/GAR PC A04/MF A01 
Harvard Univ., Map pete alert 

Study of Energy Levels and Decay Mechanisms for 
Singlet Rydberg States of Molecular Nitrogen. 

Final rept. 4 Mar 87-4 Mar 91. 

F. M. Pipkin. 4 Jun 91, 73p 

Contract F19628-87-K-0031 


This report summarizes a series of investigations of 
the singlet Rydberg states of molecular nitrogen. The 
object of the research was to use laser excitation out 
of the metastable state of N2 to study the energy 
levels and decay mechanisms for the high lying singlet 
Rydberg and valence states. Two techniques were 
used to produce molecules in the metastable state -- 
electron excitation of N2 molecules in a thermal beam 
and charge capture by a fast beam of N2 ions. The first 
section summarizes the current knowledge of these 
states. The second section describes the measure- 
ments of the energy levels and lifetimes for individual 
notational levels. The third section describes the 
measurements of the lifetime of the metastable level 
which used a uv spectrometer and a pulsed electron 
beam. The fourth section summarizes a number of ex- 
periments which were not successful. 


161,217 

AD-A238 176/2/GAR PC A02/MF A01 
California Univ., a. Dest of Chemistry. 
Threshold Pho’ ment Spectroscopy of C5. 
Interim po rept 1 tert Jul 91. 

T. N. Kitsopoulos, C. J. Chick, V. Zhao, and D. M. 
Neumark. 1 Jul 91, 16p Rept no. TR-9 

Contract NO0014-87-K-0495 


The threshold photodetachment spectrum of C5- has 
been measured. We have observed transitions to the 
ground and a low-lying excited state of C5. Resolved 
vibrational structure has been observed as well as 
spin-orbit fine structure in the negative ion. 


161,218 


AD-A238 177/0/GAR PC A03/MF A01 


California Univ., ere: Dept. of Chemistry. 
Resolv: ed Spectra of C2-C11 by Anion 


t y- 
Interim technical rept. 1 May-1 Jul 91. 
D. W. Arnold, S. E. Bradforth, T. N. Ki ulos, and 
D. M. Neumark. 1 Jul 91, 46p Rept no. TR-8 
Contract NO001 4-87-K-0495 


Anion photoelectron spectroscopy has been = 
pos to obtain vibrationally resolved spectra o 

in molecules C2 through C11. The spectra of ‘coe 
) through C9(-) are dominated by linear anion to linear 
neutral photodetachment transitions. Linear to linear 
transitions contribute to the C11(-) spectrum, as well. 
From these spectra, vibrational frequencies and elec- 
tron affinities are determined for the linear isomers of 
C2-C9 and C11. Term values are also obtained for the 
first excited electronic states of linear C4 and C6. The 
spectra of C10(-) and C11(-) show evidence for transi- 
tions involving cyclic anions and/or neutrals. Similars 
types of transitions are identified in the poy of 
other smaller molecules, specifically C6(-), and 
to a lesser extent C5(-). 


161,219 


AD-A238 178/8/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Charge Motion Effects in lonic Clusters. 

Technical rept. 

|. Last, and T. F. George. Jul 91, 16p Rept no. WSU/ 
DC/91/TR-53 

Contract N00014-90-J-1193 


In ionic clusters the polarization depends on the dy- 
namics of charge delocalization. The polarization fol- 
lows the char ¥ motion when the characteristic time of 
motion is muc! yt than the polarization time (adia- 
batic polarization). opposite case (diabatic po- 
larization), the saladuuiten is ‘te determined by an aver- 
age field. These two kinds of polarization are consid- 
ered for the ionic clusters Xe2(+)R and benzene +R 
(R=He, Ne, Ar). 


161,220 


AD-A238 201/8 Not available NTIS 
Northwestern Univ., hoe IL. 

Characterization of Polyiod Complex- 
es by Resonance Raman 

M. Forsyth, H. C. Loye, M. Lerner, A. Tipton, and D. 
C. root. 1991, 7p ARO-27054. '2-CH 

Grant DAALO3-90-G-0044 

Availability: Pub. in — State lonics, Proc. Materials 
Research Society Symposium, v210 p215-220 1991. 
= only to DTIC users. No copies furnished by 


The addition of 12 to PPO/MI and MEEP/Mi complex- 
es, where M - Na or Li, PPO - poly(propylene oxide), 
MEEP - methoxyethoxyethony p phosphazene results in 
ohmic conductivity. Even in the absence of the metal 
iodide salt, high conductivities are observed in the 
polymer/12 enibinas. The ee polyiodides in 
all cases is indicated by a Raman band at 170 cm-1. 
The width of this peak is found to depend on the con- 
centration of iodine and correlates with increasing con- 
ductivity at higher |2 concentrations. An additional fea- 
ture of the polyiodide complexes is the ap; — 
of dependence of conductivity on pate, xibility 
indicated by Tg. In most polymer electrolytes, Gea con 
ductivity depends upon the glass transition, Tg, with 
conductivity, dropping rapidly. 


161,221 


AD-A238 205/9 Not available NTIS 
Columbia Univ., New York. Dept. of Chemistry. 
e Induction in Radical Coupling 
; Phot of 2,4-diphenyipentan-3- 
ones Adsorbed on Fau Zeolites. 
N. D. Ghatlia, and N. J. Turro. 1991, 14p AFOSR-TR- 
91-0628 
Grant AFOSR-90-0049 
Hrs may og Pub. in Jnl. of Photochemistry and Photo- 
y=, A: Chemistry, v57 p7-19 1991. Available only 
to DTIC users. No copies furnished by NTIS. 
No abstract available. 


161,222 


AD-A238 207/5 Not available NTIS 
Columbia Univ., New York. Dept. of Chemistry. 


161,225 
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Investigation of SS Se, Cee 
ee a ae ee oe 
Biradicals by Ti ee of Bimolecular 


Scavenging and Intersystem Crossing. 
K. C. oe J. Turro, and C. Doubleday. 1991, 
5p AFOSR-TR-91-0630 


Grant AFOSR-90-0049 

Availability: Pub. in Jn. of the American Chemical Soci- 
ety, v113 p2850-2853 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


161,223 
AD-A238 247/1_ Not available NTIS 


Observation of a a Birefringence at the 93- 
- . Anomaly 
D. P. Bilesbach, m3 G. Uliman. 1 May 91, 3p 
ARO-23899.15-PH 


ilability: Pub. in Physical Review B, v43 n13 
p11,432-11,433, 1 "May 91. Available only to DTIC 
users. No lo copies furnished by NTIS. 

The relative birefri of K2SeO4 was measured 
by the rotating- er method, over a temperature 
range from 140 to 80 K. We report here clear observa- 
tion of anomalous birefringence at the incommensu- 
rate-ferroelectric phase transition at 93 K. The obser- 
vation of anomalous birefringence at both the parae- 
lectric incommensurate and the incommensurate-fer- 


K25004 is the most studied member of the family of 
compounds with the BETA-K2S04 structure, exhibit- 
ing incommensurate ferroelectric phase transitions. 


161,224 
AD-A238 287/7 Not available NTIS 
Fmesnerram an Inst. of Research, Presidio of San 


Ration te and Formation Rate Con- 
stants for Antidote Adducts as 


Determined by Toe NMR Spectroscopy. 

H Dill, L. Huang, D. W. Bearden, E. L. McGown, and 
R. J. O’Connor. 1991, 5p 

Availability: Pub. in Chemical Research in Toxicology, 

v4 n3 p295-299, 1991. Available to DTIC users only. 

No copies furnished by NTIS. 


ichloroarsine reacts with 1,3-dimercapto-2- 
and 1,2-di to form 1:1 ad- 


bered heteroatom rings. Two geometric 

each compound are present in dynamic equilibrium. 

Rate constants and the activation barriers for the inter- 

isomers were determined 
. The activation barriers 


conversion of the 
by dynamic NMR 
indicate that the five-membered heteroatom ting is 
more stable than the six-membered heteroatom ring. 


161,225 
AD-A238 295/0 Not available NTIS 
California Inst. of Tech., Pasadena. 

Time-Resolved Measurement of ee Sur- 
face Tensions at the 


on, Aqueous 
ep tenet a 


Contract DAALO3-87-K-0054 
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The Wilhelmy plate technique for measuring static and 

surface tensions was extended to the electri- 
fied mercury-aqueous electrolyte int . Several 
modifications to a conventional Wilhelmy plate are de- 
scribed, which were necessary to implement the tech- 
nique within an electrochemical environment. Proper 
isolation of the Wilhelmy plate and associated instru- 
ment from vibration allowed sensitivities to be reached 
that were about 5 times greater than those attainable 
with maximum bubble pressure measurements. The 
surface tensions at the electrified mercury-aqueous 
NaF interphase measured with the modified Wilhelmy 
plate instrument agreed well with literature values. The 
capability of the instrument described for making rapid 
measurements of surface tensions was exploited to 
observe intrinsic fluctuations in the equilibrium surface 
tensions. The importance of intrinsic fluctuations and 
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time-averaging for precise evaluation of the equilibrium 
surface tension are discu 7 
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I yliron(il) and -iron(iil) Complexes and Relat- 

ed Species. n6 Yields n5 Haptotropic Rearran 

ment, Electrochemistry, and Polyhedral Expansion 

of (Arene)Fe(Et2C2B4H4) Clusters. 

A. Fessenbecker, M. Stephan, R. N. Grimes, H. 

— and U. Zenneck. 1991, 10p ARO-26426.4- 


Availability: Pub. in Jn. of the American Chemical Soci- 
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Metallacarboranes of the type LM(R2C2B4H4), in 
which L is C5H5-, C5M e5-, or an arene, and M is a 
transition metal, are, of course, MC2B4 clusters, but it 
is equally valid to describe them as mixed-ligand com- 
plexes in which the metal cation is sandwiched be- 
tween aromatic hydrocarbon and _ carborane 
(R2C2B4H4 2-) ligands. This dual nature is reflected in 
published studies of such species, which tend to focus 
either on their cluster character (involving phenomena 
such as cage rearrangement, — opening, and metal 
insertion or on their organometallic properties, in which 
attention centers primarily on the metal-hydrocarbon 
ligand group. 
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rite ag oe by a Manganese an Porphyrin 
Bound to Colloidal Anion-Exchai rticies. 
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Contract DAAL03-89-K-0122 

Availability: Pub. in The Jnl. of Organic Chemistry, v56 
n3 p1253-1260 1991. Available only to DTIC users. No 
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Epoxidation of styrene in aqueous sodium hypochlorite 
solution was catalyzed by the tetrasodium salt of 
5,10,15,20-tetrakis | (s,6-dichloro-3-sulfonatophenyl)- 


porphinatomanganese(IIl) chloride. pera. men por- 
tf 


phyrin was more active bound to 60 nm diameter col- 
loidal anion exchange particles than in aqueous solu- 
tion: 0.12 mol percent bound to four different types of 
particles gave 71-81% conversion of 1.2 mmol of sty- 
rene to styrene oxide with 1.5 mmol of hypochlorite in 
one hour at room temperature. Although the activity of 
the catalyst decreased with time due to oxidative - 
radation of the porphyrin, 620 mols of styrene oxide 
per mol of catalyst were produced in the presence of 
excess oxidant. The conditions were highly selective 
for epoxidation of styrene: substituted styrenes epoxi- 
dized more slowly, and aliphatic alkenes did not react. 
Visible spectra indicated that oxidized forms of 1 were 
present in the hypochlorite solutions, and that the form 
of 1 in solution was different from that in particles. 


161,228 
AD-A238 332/1 Not available NTIS 
Johns Hopkins Univ., Baltimore, MD. Dept. of Chemis- 


try 
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Changing Collisions Involving Atoms in 1P E 
tronic States: Ca( 1P) + Noble Gases. 

M. H. Alexander, and B. Pouilly. 15 May 89, 14p 
ARO-25425.23-CH 

Contract DAALO3-89-K-0031 

Availability: Pub. in Jnl. of Chemical Physics, v90 n10 
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We present a detailed study of the mechanism of spin- 
changing transitions between 1P and 3P electronic 
states corresponding to the re state of an 
alkaline earth atom in collision with a structureless, 
spherical partner. This type of process takes place on 
four potential curves and involves collisional coupling 
between the electronic angular momentum L of the 
electronically excited atom, the spin S of the atom in 
the final 3P state, and the orbital angular momentum | 
associated with the relative motion of the collision 
partners. We review the use of Hund’s case coupling 
schemes in describing the collision and present a 
careful analysis of the initial state preparation under 
conditions of laser excitation in a crossed exper- 
iment. This underlies the development of a new statis- 
tical model for the dependence of the ge oe 
cross section of the alignment of the pump laser. Final- 
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ly, we describe a new technique to follow the redistri- 
bution of flux onto locally adiabatic states as the initial- 
ly excited atom is approached by the closed-shell part- 
ner. This is used to show that dynamical corrections to 
our simple statistical model are small. 
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Theoretical ) of Ca(4s5piP) “Yields 
Ca(4s5p3P) Trans s in Collision with Noble 
Gases: Integral Cross Sections and Alignment Ef- 


B. Pouilly, J. M. Robbe, and M. H. Alexander. 1 Aug 

89, 11p ARO-25425.22-CH 
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The interpretation of the dependence of the cross sec- 
tion on initial polarization will be guided by diatomic 
spectroscopy and a consideration of the crossings be- 
tween these potential curves. A new simple statistical 
model, based on the consideration of the reflection 
symmetry of the initially prepared state, will provide the 
point of departure for the prediction of the polarization 
dependence. The exact quantum cross sections agree 
well both with the predictions of the statistical model 
and with the recent experimental results from Leone’s 
laboratory at JILA. In addition the calculated cross sec- 
tions increase with decreasing collision energy, since 
the crucial crossing point is reached by the attractive 
branch of the potential. 
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The retention of orbital alignment in collisions of 
Ca(4s5p1P) atoms with He ets is examined anew, 
by inward propagation of the full wavefunction of the 
item, corresponding to a specifically prepared orien- 
tation of the p orbital, followed by projection of the in- 
coming flux appropriates the description of the molec- 
ular region. A —— error in the description of the 
initial state by Alexander and Pouilly has been correct- 
ed here. The results of the quantum flux redistribution 
calculations are virtually identical to the predictions of 
more conventional semiclassical impact parameter 
calculations, and , furthermore, are consistent with the 
concept of orbital locking, in which the initial space 
frame orientation of the p orbital is preserved until the 
collision partners attain the locking radius . However, 
locking is found to occur at values of the internuclear 
‘ation far smaller than would be predicted by 
some simple models. Analysis of the flux redistribution 
and of the partial cross sections for the inelastic proc- 
ess Collisions are completely consistent with a model 
in which the transition probability is proportional solely 
to the flux at the point of crossing. 
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Redox Chemistry of Some Peroxo and Superoxo 
Metal lon Complexes. 
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The water - dioxygen cycle is a fundamental yet com- 
plex process. Important intermediates often include 
peroxide and superoxide. It is well established the 
metal ions can profoundly affect both the rate and the 
mechanism of this cycle, often in a catalytic manner. 
We have thoroughly characterized peroxo complexes 
in aqueous solution in order to probe the mechanistic 
role played by the metal ion. In effect, we start in the 
middle of the water - dioxygen cycle with a well defined 
system. The early transition metals in their highest oxi- 
dation states have been used as the metal ions for 
these studies. These ions rapidly form robust peroxo 
and superoxo complexes. We have examined the 


redox chemistry of these complexes. This chemistry is 
compared with that of the dioxygen analogues 
H2O02(or HO2) and HO2(or O2-) for the purpose of as- 
sessing in a detailed manner the role of the metal ion. 
In a limited sense these studies are complementary to 
intensive research efforts by others on such topics as 
the use of peroxo complexes as oxygen transfer 
agents in synthesis, the development of pone oxygen 
generators, the utilization of dioxygen in biological sys- 
tems, the search for catalysts for the oxygen electrode 
component of fuel cells, and decontamination proce- 
dures that use hydrogen peroxide as the oxidant. 
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Sodium 2-(N-Dodecylamino)naphthalene-6-sulfon- 
ate as a Probe of Polymer-Surfactant Interaction. 
H. G. Schild, and D. A. Tirrell. 1990, 5p ARO- 
25306.5-CH 
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Availability: Pub. in Langmuir, v6 n11 p1676-1679, 
1990. Available to DTIC users only. No copies fur- 
nished by NTIS. 


Sodium 2-(N-dodecylamino)naphthalene-6-sulfonate 
(C12NS) was used as an intrinsic fluorescence probe 
in investigations of the association of poly(N-isopropy- 
lacrylamide) (PNIPAAM) with surfactants in aqueous 
solution. The wavelength of maximum fluorescence 
emission from C12NS shifts from 430 nm in water to 
408 nm in n-butanol; thus the fluorophore may be used 
as a reporter of environmental +‘ C12NS con- 
centrations > or = to 20 micron M. The behavior of 
C12NS is in this respect analogous to that of sodium n- 
hexadecyl sulfate, which exhibits a Krafft temperature 
in water of 31 C. Aggregation of C12NS in PNIPAAM 
solution is accompanied ee a blue shift in the emission 
maximum to 424 nm, a shift similar to that observed 
when submicromolar concentrations of C12NS are 
solubilized in sodium n-dodecyl sulfate micelles. 
Above the lower critical solution temperature (LCST) 
of PNIPAAM, the polymer-rich serves to solubi- 
lize even submicromolar C12NS. 
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Fourier Transform Infrared Reflection Absorption 

dani ty Conce Study of Chemisorbed PF3 on 

Ni(111): Coverage and Temperature Dependence. 

X. Guo, J. T. Yates, Agrawal, and M. Trenary. 1 May 

91, 9p ARO-26238.16-CH 
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The P-F symmetric stretch fundamental mode of PF3 
chemisorbed on the Ni(111) surface has been meas- 
ured with Fourier transform infrared reflection absorp- 
tion spectroscopy. Strong adsorbate-adsorbate inter- 
actions lead to a net increase in frequency from 858 
cm-1 at the lowest coverage to 916 cm-1 at the high- 
est coverage. At 273 K the band shape is symmetric 
with a FWHM of 6 cm-1 at both low and high cover- 
ages indicating a uniform environment for PF3 mole- 
cules in both limits. At intermediate coverages the 
band is broad and asymmetric with unresolved compo- 
nents indicating a wide distribution of intermolecular 
distances on the surface. The low coverage frequency 
is 40 cm-1 lower than in the Ni(PF3)4 complex indicat- 
ing interactions between the F atoms of PF3 and near- 
est-neighbor Ni atoms on the Ni (111) surface. 
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Rapid Hydrolysis of p-Nitropheny! Dipheny! Phos- 

| ed Catalyzed by o-lodosobenzoate in Cationic 
xes. 


W. T. Ford, and H. Yu. 1991, 3p ARO-26839.7-CH 
Contract DAAL03-89-K-0122 

Availability: Pub. in Langmuir, v7 n4 p615-616 1991. 
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In aqueous dispersions of cationic polymer latexes 
containing 0.01-0.41 mg/mL of particles, 0.40-5.0 x 10 
-5 M o-iodosobenzoate (IBA) catalyzes hydrolysis of 
1.0 x 10 -5 M p-nitrophenyl diphenyl phosphate at 25 C 
and pH 8.0 with a pse first-order rate constant of 
up to 0.064 s -1. The highest second-order rate con- 





stant kKIBA of 1.35 x 10 3 M-1s -1 exceeds by a factor 
of about 2 the maximum value reported by IBA in 
CTACI micelles, the previous fastest medium for IBA- 
catalyzed hydrolysis of phosphate esters. The most 
active latexes are swollen 2.4-10 times their dry 
volume in water. The 150 nm diameter ion exchange 
latexes were prepared by emulsion copolymerization 
of chloromethyistyrenes, vinylbenzyltrimethylammon- 
ium chloride, divinylbenzene, and styrene, and charac- 
terized by transmission electron microscopy and 
namic light scattering. Reaction of the chloromethyl 
groups with trimethylamine created ion exchange la- 
texes with quaternary ammonium groups inside as well 
as on the surface of the particles. 
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Comparison between the Interfacial Chemistry of 
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Strunskus. 31 May 91, 13p 
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In this short overview the pertinent differences in the 
chemical interactions of differently prepared poly- 
mide/metal interfaces are summarized. Considered 
are the cases for metals deposited onto cured polyi- 
mide surfaces, interfaces prepared by spin coating po- 
lyamic acid onto bulk substrates and subsequent ther- 
mal imidization (Cu), vapor deposited polyamic acid 
with subsequent thermal imidization (Cu, Ag, Si, Cr), 
and deposition of polyamic acid in the form of mono- 
and multilayers by Langmuir Blodgett (LB) techniques 
onto a silicon (100) surface. New FTIR and XPS data 
are presented for copper deposition onto polyimide 
suggesting that initial interaction leads to elimination of 
carbon monoxide molecules from the polymer surface. 
Aromatic linear polyimides are a class of organic poly- 
mers with favorable mechanical properties and dielec- 
tric properties for application in electronic devices 
which can easily be processed into planar films. Today 
they are used coutnaly in VSLI devices as multilevel 
dielectric insulation. 
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bm Hopping in Redox Polymers. Application to 
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F. C. Anson, D. N. Blauch, J. M. Saveant, and C. F. 

Shu. 1991, 12p ARO Daa. 5-CH 
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The high ionic content and low dielectric constant that 
prevail in the interior of many redox polymers might be 
expected to accentuate the extent of ionic association 
within the polymers. The present study is an attempt to 
investigate the effects of ionic association on the dy- 
namics of electron hopping within such materials. The 
pra concepts of the treatment are aan Goce by 
experimental system chosen for study: 
pes incorporated in Nafion films on electrode no 
faces. Extensive ion association between both halves 
of the redox couple and the fixed anionic groups in the 
Nafion is argued to be responsible for the irreversibility 
of the incorporation. The apparent diffusion coeffi- 
cient, which reflects the dynamics of electron propaga- 
tion in the films, exhibits a remarkably sudden increase 
as the quantity of the redox couple in the film ap- 
proaches electrostatic saturation with respect to the 
fixed anionic sites present. 


161,237 

AD-A238 412/1 Not available NTIS 
Clemson Univ., SC. Dept. of Chemical Engineering. 
Vapor-Liquid "Equilibrium for Phenanthrene-Tolu- 
ene Mixtures at Elevated Temperatures and Pres- 
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Vapor and liquid equilibrium compositions are reported 

for the phenanthrene-toluene system at 593, 633, and 
675 K and at pressures ranging from 7.3 bar to the 
binary mixture critical pressure at each temperature. 


Mixture critical pressures were obtained by visual ob- 
servation of critical opalescence within a view cell. A 
flow apparatus for measuring VLE and LLE that is ca- 
pable of operation at pressures up to 350 bar and tem- 
peratures to 675 K is also described. The apparatus 
cna be used with materials such as phenanthrene and 
petroleum pitches which are solids at room tempera- 
ture. Other topics include: Phenanthrene, Toluene, 
Phase equilibria, Supercritical fluid, and Extraction. 
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No abstract available. 
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The lower critical solution temperature (LCST) of 
poly(N-isopropylacrylamide)(PNIPAAM), prepared by 
an aqueous redox polymerization, was studied in the 
cononsolvent mixture of water and methanol by means 
of cloud-point and microcalorimetric measurements. 
The observed solution behavior was quite distinct from 
that of poly(vinyl methyl ether) in the same binary sol- 
vent. Other cononsolvents, including dioxane and tet- 
rahydrofuran, yielded phase diagrams similar to those 
of PNIPAAM in water methanol mixtures. Flory-Hug- 
gins ternary solution theory can explain the observed 
results only in terms of a change in the solvent solvent 
interaction parameter in PNIPAAM solutions. We be- 
lieve this to be physically implausible in the dilute solu- 
tions used in this work. Furthermore, we find in com- 
paring our work with what of Hirotsu (Hirotsu, S.J. 
Chem. Phys. 1988,88,427) that the behavior of PNI- 
PAAM in water methanol mixtures is strikingly insensi- 
tive to a 200-fold variation in polymer concentration. 
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No abstract available. 
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No abstract available. 
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Study of Elementary Reactions and Energy Trans- 
—— Involving the NH and CN Free Radi- 


He rept. 15 Apr 88-14 Apr 91. 

P. J. Da in, and M. H. Alexander. 14 Jun 91, 24p 
ARO-25425.21-CH 
Contract DAALO3-88-K-0031 


Collaborative theoretical and experimental studies of a 
variety of elementary chemical reactions and colli- 
sional energy transfer processes ae small mo- 
lecular free radicals, with particu’ ———" on the 
NH and CN molecules, od act been carried 

topics studied included: molecular free pan nde, colli- 
sional energy transfer, chemical reactions, excited 
states, and molecular decomposition. 
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The development of chemical methods for the differ- 
entiation of the inner and outer surfaces of synthetic 
bilayer liposomes enables us to readily monitor the 
poy ee oy decay of the imposed chemical asymme- 
a about by transbilayer lipid pa em (or ‘flip 
ftp) Tr is, in turn, makes possible a lematic 
of the relation between the molecular structure of lipid 
monomers and their ic behavior within liposo- 
mal aggregates. We could thus correlate the rate of 
flip-flop equilibration with lipid chain length in lipo- 
ode constructed of homologous alkylammonium ion 
ipids. 
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A new technique for characterizing the velocity distri- 
poe nr of eee ge ap reaction — was pasted 
oped for analyzing reactions of hydrogen atoms: 
the three dimensional velocity distribution of product 
fragments is determined by ionizing the appropriate 
species, waiting for a delay while the species separate 
along their trajectories, and then a the spatial 
distri n of ions onto a two-dimensional screen. The 
objectives of this work were to develop the new tech- 
nique and, ape it to use it in order to 
characterize the reactions of hydrogen atoms with 
NO2, CH3HNO2, and H2NNO2. 


161,246 

AD-A238 501/1 Not available NTIS 
Oklahoma State Univ., Stillwater. Dept. of Chemistry. 
Role in Iron (il) Phthalocyanine as a Catalyst in 
Wacker Oxidation of 


S. Srinivasan, and W. T. Ford. 1991, 17p ARO- 
26839.1-CH 

Contract DAALO3-89-K-0122 

Availability: Pub. in Jnl. of Molecular Catalysis, v64 
p291-303 1991. Available to DTIC users. 


b.. Wacker oxidation of 1-decene to 2-decanone by 


catalyzed by Pd(OAc)2, hydroquinone, and 
font on pinalocyerine (FePc) in acidic aqueous di- 
methylformamide gives high yield in 40 min at room 
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temperature. The major factors controlling the activity 
of the multicomponent catalyst are the structure and 
morphology of the FePc, which were analyzed by IR 
ner ner a ler diffraction, scanning elec- 

tron microscopy, and BET surface area measurement. 
The dimeric form of FePc is highly active, has higher 
surface area, and is less crystalline than ‘the inactive 
monomeric. The rate of oxidation using the most active 
poy is limited by the solubility of 1-decene in aque- 
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. be apo polysiloxane containing 4,4’-bipyridine as a 
uaternized ~~ roup was synthesized and 
to interact. The electrochemical responses 
formal potentials and mass-transfer-limited oxidation 
or reduction currents) of the electroactive counterions 
were utilized to evaluate diffusion coefficients and 
equilibrium binding constants. The latter were also 
measured by equilibrium dialysis. The moderate agree- 
ment between the equilibrium constants obtained by 
the two independent methods lent support to the gen- 
eral anes employed in analyzing the electro- 
ita, although some of the assumptions re- 
jor th the data ai is may not be wy justified. 
results obtained indicate that the polyelectrolyte- 
counterion binding equilibrium is static ra than dy- 
namic on the electrochemical time scale of a few hun- 
dred milliseconds. 
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The equilibrium lattice parameter and band structure of 
copper monolayers, both in the square (100) and hex- 
agonal (111) symmetry, have been determined using 
self-consistent full-potential local density approxima- 
tion (LDA) calculations. Two quite different lures 
have been employed: FILMS, a linear-combination-of- 
gaussian type-orbitals methods, and a full-potential lin- 
earized augmented plane wave (F-LA\ method. 


582. 
Florida Univ., Gainesville. 
Structural 


copper monolayer is bound with r to the 
atomic LSDA ground state. Nearest neighbor dis- 
tances are determined as 4.25 a.u. in the square ge- 
ometry and 4.42 a.u. in hexagonal geometry, the latter 
being favored in energy by 0.33 eV/atom. Both mono- 
layers thus exhibit a nearest-neighbor distance sub- 
stantially shorter than that found in bulk copper. 
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The spectral moments S (k) and L (k) of the dipole os- 
cillator strength distribution of water have been calcu- 
lated in the random-phase approximation as a function 
of molecular geometry. Paes of the moments vary 

ite strongly with the O-H bond distance, while the 
on bond angle is much less pronounced. 
In particular, the mean excitation energy is seen to 
change strongly with RoH, being 72.92 eV when calcu- 
lated at the molecular equilibrium geometry, and 71.61 
eV in the vibrationally averaged ground state. Vibra- 
tionally averaged values of S are also — along 
with the mean excitation energy for straggling, 
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Lawrence Berkeley Lab., CA. 

Framework ordering in aluminophosphate molecu- 
lar sieves studied by (27)Al double rotation NMR. 
B. F. Chmelka, Y. Wu, R. Jelinek, M. E. Davis, and A. 
Pines. Dec 90, 19p LBL-30454, GONF-910935-1 
Contract ACO3-76SF00098 

Annual regional meeting on zeolite chemistry and ca- 
talysis, Prague (Czechoslovakia), 2-6 Sep 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Aluminum-27 Double Rotation NMR _ spectroscopy 
(DOR) has been used to investigate framework order- 
ing in the aluminophosphate molecular sieves VPI-5, 
AIPO4-5, and AIPO4-8. Well resolved peaks in the 
(27)Al DOR spectra of both hydrated and dehydrated 
VPI-5 allow isotropic shifts to be correlated with local 
framework structure. more distorted aluminum envi- 
ronments are reflected by broader lines in (27)Al DOR 
spectra of AIPO4-5 and AIPO4-8. 
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DE$1013723/GAR PC A03/MF A01 

Clark Atlanta Univ., GA. Dept. of Chemistry. 

Semi-empirical study of CISIH2NHCH2CH2NH2: 

oe and NDDO cagare enamy Yan and relative energies. 

january 1990-December 1990. 

¥% Marian Des Dec 90, 180 DOE/ER/45306-6, 

CONF-900802-19 

Contract FG05-87ER45306 

American Chemical Society (ACS) national meeting 

rose Washington, DC (USA), 26-31 Aug 1990. 
nsored by Department of Energy, Washington, DC. 


Organochiorosilanes (OCS) such as CH3SiCI3 can be 
reacted with amines such NH3 or CH3NH2 to — 
tractable polycarbosolazane preceramic polymers 
under some reaction conditions. We have investigated 
the polymerization of methyldichiorosilane (MDS) with 
ethylenediamine (EDA), and have shown that the re- 
sulting polymer/oligomer does give a ceramic material 
upon pyrolysis to above 700C. utility of MDS with a 
reactive Si--H bond in addition to two reactive Si--Ci 
bonds, as pointed out by Seyferth, has to do with its 
potentially rich and variable chemistry. Even though it 
can be assumed that the polymerization involves the 
highly reactive Si--Cl bonds, much is not known about 
the details of the mechanism of the 9 re- 
actions of OCS with various amines. The reason for 
this lack of detailed knowledge of the polymerization 
mechanisms has to do with the difficulty to study and 
characterize intermediates and transition states since 
they are rarely amenable to experimental examination. 
We therefore —. that theoretical molecular orbital 
approaches might be useful to study the possible 
mechanisms in the first few steps of the pahenertnation 
reactions. In this effort, we have initially opted to use 
semi-empirical methods which should be advanta- 
geous, despite their limitations, because all the inde- 
pendent — parameters can be varied and opti- 
mized at low costs. 
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DE$1014006/GAR PC A03/MF A01 

crane National Lab., IL. 
ubility of FeCi2 in molten NaCI-AICi3. 

P. J. Tumidajski, and M. Blander. 1991, 32p ANL/ 

CP-73237, GONF-9107132-1 

Contract W-31109-ENG-38 

International symposium on molten salt chemistry 

(3rd), Paris (France), 16-20 Jul 1991. Sponsored by 

Department of Energy, Washington, DC. 


Measurements of the solubility of FeCl(sub 2) in 
molten NaCl (minus) AICI(sub 3) were determined by 
an aliquot sampling technique at 175(degree)C and 
255(degree)C for acidic and basic compositions. 
There was a pronounced compositional dependence 
of the FeCi(sub 2) solubilities with a minimum in solu- 
bility at approximately the equimolar solvent composi- 
tion. The minima in solubilities were described by phys- 
ical solution theories and concepts (i.e. Coordination 
Cluster ). The solubilities in these highly or- 
dered NaCl (minus) AiCi(sub 3) solutions were also de- 
scribed in chemical terms. The magnitudes of the solu- 
bility products are primarily related to the fact that the 
standard free energy of formation of 2NaAICi(sub 4) 
from 2NaCi and 2AICi(sub 3) is considerably more 

than the corresponding free energy for 
PetAlCleub 4))(sub 2). In ‘in’ basic and in somewhat 
— a solubilities are largely related to the for- 


of the associated ionic species FeCi(su 
Fecheub 2), FeCi(sub 3)(sup (minus), and a SH 
4)(sup 2(minus)). 17 refs., 6 figs., 4 tabs. 
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Contract FG02-84ER1318 

Sponsored by Department - Energy, Washington, DC. 


A continuing goal of our research for the Department 
of Energy has been to develop methods to character- 
ize catalyst acidity and to understand the chemical and 
structural properties that control the number, type and 
strength of catalytic acid sites. During the past year we 
have employed microcalorimetry, thermogravimetry 
and nuclear magnetic resonance to study the acidi 
various zeolite catalysts. Our microcalorimetric studies 
have involved the adsorption of (mu)mol quantities of 
probe materials (e.g., pyridine) onto catalysts and 
measurement of the heats evolved. Such measure- 
ments over a range of coverages yield the acid 
strength distribution. We have employed thermogravi- 
metry to monitor the weight change of catalysts upon 
the adsorption of the probe molecule to determine the 
number of acid sites and the corresponding adsorption 
isotherms. Finally, nuclear magnetic resonance is a 
technique which has a number of applications to the 
study of acidic catalysts. Various NMR nuclei, (27)Al, 
(29)Si, and (1)H in particular, are routinely used to 
probe various catalyst features. In this report we de- 
scribe the use of deuterium NMR as a probe of catalyst 
acidity. Our studies of catalyst acidity have concentrat- 
ed in two areas. The first area of investigation sn sg 
the acidic properties of et — specifically H 
mordenite, H-ZSM-5, a A second area of con- 
centration is on a series of a Y zeolites in a clay matrix, 
dealuminated by steaming. These catalysts are similar 
to those used industrially for catalytic cracking. 14 
figs., 2 tabs 
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Surface chemistry of GaAs atomic la 
J. R. Creighton, and B. A. Banse. 1991, 
90-3130C, CONF-910406-20 
Contract AC04-76DP00789 
ing meeting of the Materials Research Society 
'S), Anaheim, CA (USA), 29 Apr-3 May 1991. Spon- 
sored by Department of Energy, Washington, 
Portions of this document are illegible in microfiche 
products. 


In this paper we review three proposed mechanisms 
for GaAs ALE and review or present data support or 
contradiction of these mechanisms. Surface chemistry 
results clearly demonstrated that TMGa irreversibly 
chemisorbs on the Ga-rich GaAs(100) surface. The re- 
active arcony Freer (RSC) of TMGa on the ad- 
sorbate-free Ga-rich GaAs(100) surface was meas- 
ured to be (approximately)0.5, conclusively demon- 
strating that the “selective adsorption” mechanism of 
ALE is not valid. We describe kinetic evidence for 
methyl radical desorption in support of the “adsorbate 
inhibition” mechanism. The methyl radical desorption 
rates determined by temperature programmed desorp- 
tion (TPD) demonstrate that desorption is at least a 
factor of (approximately)10 faster from the As-rich c(2 
(times) 8)/(2 (times) 4) surface than from the Ga-rich 
surface. It is disparity in CH3 desorption rates between 
the As-rich and Ga-rich surfaces that is largely respon- 
sible for GaAs ALE behavior. A gallium alkyl radical 
(e.g. MMGa) is also observed during TPD and molecu- 
lar beam experiments, in partial support of the ‘flux 
balance” mechanism. Stoichiometry issues of ALE are 
also discussed. We have discovered that arsine expo- 
sures typical of atmospheric pressure and reduced 
pressure ALE lead to As coverages (ge) 1 ML, which 
provides the likely solution to the stoichiometry ques- 
tion regarding the arsine cycle. 32 refs., 6 figs. 
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DE91014361/GAR PC A03/MF A01 
Alabama Univ., University. Dept. of Chemistry. 
Magnetic resonance and | spectroscopic 
studies of carotenoids. . report, Decem- 
ber 1, 1988-November 30, 

L. D. Kispert. May 91, »2ap DOE/ER/13465-6 
Contract FG05-86ER1 

Sponsored by bisuanens of Energy, Washington, DC. 


It is our goal to study the role of a host lattice in the 
formation of radicals and excited singlet and triplet 





states that are relevant to photosynthesis. Particular 
emphasis is being placed on determining what is spe- 
cial about carotenoids that natural photosynthetic sys- 
tems require them as antennae as well as for protec- 
tion. We are thus manipulating the host matrix so as to 
understand the carotenoid function (protection, 
quenching, energy transfer and antenna) and the 
structure of carotenoid cations. To characterize their 
properties, we have carried out EPR, ENDOR, optical, 
molecular orbital and electrochemical studies of caro- 
tenoids and carotenoid cations produced chemically, 
electrochemically, radiolytically (x-ray irradiated freon 
matrices) and photolytically (solution photolysis by ex- 
= radiation) as a function of the host matrix. 36 
re 
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catalytic sites. ress report. 
A. Brenner. 11 Jun 91, 27p DOE/ER/13879-3 
Contract FG02-88ER13879 
Sponsored by Department of Energy, Washington, DC. 


This research program is primarily concerned with 
achieving a better understanding of the nature of 
active sites on heterogeneous catalysts. It is extremely 
rare that the identity of an active site is known for a 
heterogeneous catalyst. At a simpler level, it is often 
impossible to meaningfully compare the activities of 
different types of catalysts and this impedes achieving 
a unified understanding of catalytic action. Active sites 
often caught for only a very small fraction of the sur- 
face of a catalyst. The classical method of selective 
poisoning yields an upper limit to the number of active 
sites, but there is no lower bound. Spectroscopic tech- 
niques typically assay the dominant surface species 
without regard to what is the active component. This 
research program has developed novel methods to 
gain information on the nature of active sites. It was a 
general objective of this program to provide for the first 
time a meaningful tabulation of activities for the H2-D2 
exchange reaction and the comparison of activities for 
different types of catalysts. Most of the effort in this 
= has been directed to the following areas. (1) 

elop a new technique to measure the number of 
active sites on a catalyst. (2) Determine the activity for 
H2-D2 exchange for a variety of transition metals and 
metal oxides and develop methods to meaningfully 
compare the activities. (3) Develop the concept of re- 
active characterization to see if it can be used to 
assess the morphology of catalysts containing very 
small metal ensembles and to differentiate between 
local and global active sites. 59 refs., 4 figs., 3 tabs. 
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ant. 
Calculation of intra-rare earth binary phase dia- 


rams. 

¥ E. Selle. 3 May 91, 44p RFP-4423 

Contract AC34-90DP62349 

Sponsored by Department of Energy, Washington, DC. 


A modification was made to the Kaufman method of 
calculating binary phase diagrams to permit calcula- 
tion of intra-rare earth diagrams. Atomic volumes for all 
phases, real or hypothetical, are necessary to deter- 
mine interaction parameters for calculation of com- 
econ diagrams. The procedures used to determine un- 

atomic volumes are describes. Also, proce- 
dures are described for determining lattice stability pa- 
rameters for unknown transformations. Results are 
presented on the calculation of intra-rare earth dia- 
grams between both trivalent and divalent rare earths. 
13 refs., 36 figs., 11 tabs. 
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Argonne National Lab., IL. 
Studies of ion solvation using pulse radiolysis. 
C. D. Jonah, and Y. Lin. 1991, 16p ANL/CP-73551, 
CONF-9107136-1 
Contract W-31109-ENG-38 
International Congress of Radiation Research (ICRR) 
conference (9th), Toronto a, 7-12 Jul 1991. 
Sponsored by Department of Energy, Washington, DC. 


In this paper we describe our measurements of ion sol- 
vation in a series of alcohols. Benzophenone is dis- 
solved in an alcoho! at a sufficiently high concentration 
so that the electrons formed by prs Se will react with 
the benzophenone molecule to form the anion. The 


spectrum of the anion is then observed as a function of 
time. As the benzophenone anion solvates, the spec- 
trum shifts to the blue. The results of our measure- 
ments clearly show that both the size of the solvent 
molecules and their shapes are important in the solva- 
tion process. Different spectral relaxation processes 
are observed for ions than are observed for electron 
solvation, the “simple” ion system that has been most 
heavily studied. In addition, these results suggest that 
the rate of solvation may be different for ions in solu- 
tion than for dipoles in solution. 26 refs., 3 figs. 
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von Filterstaeuben durch saures 
Schwermewtallaus- 


leach heavy metals for 
p to utilize the slag with filter dust enpeliee. 


1991, 202p Shop ETDE-mt-1 507375 
In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


For semi-industrial ene of the 3R process 
for the purpose of extracting the mobile heavy metals 
contained in the filter dust from refuse incineration 
plants the pilot plant DORA was constructed. Accord- 
ing to the operating conditions to be expected in indus- 
trial operation, the average achievable extraction 
yields are approx. 90% for cadmium, between 60 and 
70% for zinc and approx. 20% for lead and 

The ——— contained in the flue gas scrubbing water 
can be relia) separated 7 means of ion exchangers. 
The PCDD/PCPF com; is formed by thermal treat- 
ment of compacted 3R sanarin in the combustion 
chamber of the refuse incineration plant are almost 
completely destroyed. This results in products the 
values of which largely fall below the boundary values 
$00 fg Swiss eluate test. (orig.) With 8 refs., 24 tabs., 

Ss. 
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Contract CANMET-51SZ.23283-7-6031 


Final report of an examination of the mechanism = 
kinetics of the enzymatic hydrolysis process. 
study compares several substrates and enzymes in in 
drolysis lems and provides a framework for —_ 
_ et — gineering analysis and reactor 
experimental studies of the kinot. 
ie pay phy govern the hydrolysis of cellulose to glu- 
cose by cellulase enzymes; hee yee and bud. a 
ling studies of hydrolysis systems, gi the results of 
six assays combined into a model of hydrolysis with no 
arbitrary assumptions; verifies the model predictions 
with experimental data; compares the experimental 
data for a wide —_— of = reactors; = eval- 
uates a variety of designs for hydrolysis rea sys- 
tems. Caluose substrates include Sigmacell, a 
== a commercial cellulose; Acid- 
ee alse an amorphous material made from 
Exploded Wood Cellulose, a crystalline 
pa omre eany 
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Membrane 


Report no. 90-139-K. 
A. Golomb. c1990, 31p 


As part of Ontario Hydro’s 25-year demand- 
strategy, there is pl at emphasis on increasing 
the of the province’s system. To 
this end, a Membrane Testing and Dev Facili- 
ty was established comprising bench-scale and pilot- 
scale reverse osmosis and ultrafiltration Fe capabaty This 
report discusses each briefly, along with 

of the Facility and the results of bench- and bm poner 
reverse osmosis treatment at 4.1 MPa applied pres- 
sure of a simulated nickel plating waste rinse stream. 
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LIF and Emission Studies of Copper and Nitrogen. 
Final Report. 

M. A. Akundi. Dec 90, 1 

Contract NGT- 

In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, 1990, Volume 1 16 p (See N91- 
27088 18-99). 


agreement on the average is within 10 percent. 
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Texas Southern Univ., Houston. Dept. of er 
Formation and Study of Titanium, Zirconium, and 


Hafnium 
: Wilsons Sanne L. Smith, and M. Wilson. 1989, 


p 
In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 141- 


Research involves the pr 
using the polyipyraz ower) ae 
pp aed ss ee 


of lar oxygen on 
Moon from lunar materials such as ilmenite and rutile. 
nds are investigated under reduc- 
i by use of a high 
temperature/pressure stainless steel autoclave reac- 
tor and by thermogravimetric is. 
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M. C. Geroge. 1989, 9p 
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= Engineering Research Forum Proceedings p 162- 
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Texas ——— Univ., Moatce. Dow. s ony ait 
Polarographic Study o' imium 5-Hydroxy ly- 
dro: 4 n-4-One 


xymethyl) 4H-Pyra mplex. 
R. F. Wilson, and R. C. Daniels. 1989, 17p 
In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 171- 
187. Sponsored in Part by Doe. 


A polarographic study was performed on the products 
formed in the interaction of cadmium (Il) with a 5-hy- 
droxy 2- eden en 4H-Pyran-4-one, using vary- 
ing conditions of pH, supporting electrolytes, and con- 
centrations. Molneenes using the differential pulse 
method show that cadmium (Il) exhibits a molar com- 
bining ratio of complexing agents to cation ranging 
from 1 to 1 to 3 to 1 depending on the pH and the 
supporting electrolyte employed. 
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N91-28090/9/GAR 
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pes mn State Coll., Baltimore, MD. 
Scanning Electron Microscopy Study of the 
a Structure of 2-(2,4-Dinitroben- 


J. T Were and and E. C. Hammond. 1989, 10p 
In Alabama A & M Univ., NASA-Hbcu Space Science 
=~ Engineering Research Forum Proceedings p 195- 


The compound, 2-(2,4-dinitrobenzyl) pyridine, was syn- 
thesized in the laboratory; an introductory level elec- 
tron microscopy study of the macro-crystalline struc- 
ture was conducted using the scanning electron micro- 
scope (SEM). The structure of these crystals was com- 
pared with the macrostructure of the crystal of 2-(2,4- 
dinitrobenzyl) pyridinium bromide, the hydrobromic salt 
of the compound which was also synthesized in the 
laboratory. A scanning electron microscopy crystal 
study was combined with a study of the principle of the 
electron microscope. 
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Structures o' Liquid Crystals. 
Y. Chu, T. font E. Rahmeavich, and L. Yin. 1989, 


Contract NAG5-156 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 205- 
210. 


The structures of Ponte - -cyano- bicyclohexanes, 
1 


Cin)H(2n-+ 1) (C6H10)( 0) CN (n-CCH), and p- 
all p’-cyano- biphenyls, C(n)H(2n+ 1) 
(C6H4)(CaH4) CN (n-CBP), were studied. It is conven- 
ient to use an x ray image intensification device to 
search for symmetric x ray diffraction patterns. Despite 
the similarities in molecular structures of these com- 
pounds, very different crystal structures were found. 
For the smectic phase of 2CCH, the structure is close 
to rhombohedral with threefold symmetry. In contrast, 
the structure is close to hexagonal close-packed with 
two molecules per unit cell for 4CCH. Since intermole- 
cular forces may be quite weak for these liquid crystals 
systems, it appears that crystal structures change con- 
siderably when the alkyl chain length is slightly altered. 
Different structures were also found in the crystalline 
phase of n-CBP for n = 6 to 9. For n = 7 to 9, the 
structures are close to monclinic. The structures are 
reminiscent of the smectic-A liquid crystal structures 
with the linear molecules slightly tilted away from the c- 
axis. In contrast, the structure is quite different for n = 
6 with the molecules nearly perpendicular to the c-axis. 
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Static Feed Water Electrolysis Subsystem Devel- 
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Patent Applicatio 

F.H. Schubert, and D. J. Grigger. Filed 1 Feb 91, 
13p N91-23271/0 
This pe mre invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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This disclosure is directed to an electrolysis cell form- 
ing hydrogen and oxygen at spaced terminals. The 
anode terminal is porous and able to form oxygen 
within the cell and permit e: of the gaseous 
oxygen through the anode and out through a flow line 
in the presence of backpressure. Hydrogen is liberated 
in the cell at the opposing solid metal cathode which is 
permeable to hydrogen but not oxygen so that the mi- 
gratory hydrogen formed in the cell is able to escape 

‘om the cell. The cell is maintained at an elevated 
pressure so that oxygen liberated by the cell is deliv- 
ered at elevated pressure without pumping to raise the 
pressure of the oxygen. 
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Electrosynthesis Co., Inc., East Amherst, NY. 

New Anode Materials for Electrolytic Persulfate 
Formation. 
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Grant NSF-ISI-876041 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Novel carbon-based electrode materials were pre- 
pared by a surface modification technique known as 
specific fluorination for use as anodes in the electrolyt- 
ic production of persulfates. The specific fluorination 
process creates a stabilized form of carbon which is 
protected by fluorinating only the edge sites, grain 
boundaries, dislocations, and other defects, thus ren- 
dering the carbon resistive to oxidative attack at these 
vuinerable sites. Specific fluorination was accom- 
plished at various levels of fluorine content on vitreous 
carbon, reticulated vitreous carbon, and two distinct 
structures of carbon fibers. The technique was suc- 
cessful in decreasing anode deterioration and increas- 
ing the current efficiency for persulfate formation over 
untreated carbon anodes in laboratory glass cells. 
Conditions were defined experimentally for operating 
electrochemical cells incorporating these unique 
anode materials. 
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P. N. Prasad, and J. E. Mark. Apr 91, 11p ARO- 
28836. 1-MS-CF 

Grant DAALO3-91-G-0057 


The focus of the conference was on three important 
areas of polymer research: polymers for photonics, 
polymers for electronics, and high-performance poly- 
mers. The conference emphasized the cross-fertiliza- 
tion of these areas, which traditionally have been cov- 
ered in separate scientific meetings. Review talks were 
presented on the first day, after the inaugural session, 
to familiarize people with developments in each area. 
A unique feature of the conference was the session on 
Emerging New Technologies, in which high-level in- 
dustrial representatives from many countries present- 
ed their views on the applications of polymeric materi- 
als in new future technologies. 
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Synthesis of Polyphosphazenes with Isothiocyan- 
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2857, 1991. Available to DTIC users only. No copies 
furnished by NTIS. 


The isothiocyanatophosphazene, (NP(NCS)2)3, un- 
dergoes ring-opening polymerization when heated at 
temperatures above 100 C to form a low molecular 
weight polymer, (NP(NCS)2)n. The copolymerization 

of (N NP(NCS)2)3 and (NPCI2)3 was examined, and 
lh a implications for cyclophosphazene polym- 


erization are discussed. High molecular weight 
(NP(NCS)2)n was prepared by the metathetical ex- 
change reaction of (NPCI2)n with potassium thiocyan- 
ate. Treatment of (NP(NCS)2)n with alcohols and 
amines to form thiourethane and thiourea derivatives 
was examined. Steric and electronic effects prevented 
pe — of the isothiocyanato side groups with al- 

ols. However, thiourea derivatives, 
(NPINHICSNHA}2)n, were prepared by the reactions of 
(NP(NCS)2)n with amines. 


161,272 

AD-A238 175/4/GAR PC A03/MF A01 
Texas Univ. at Arlington. Center for Advanced Polymer 
Reseach. 

Electronic and lonic Transport in Processabie 
Conducting Polymers. 

End-of-the-year rept. 1 Jun 90-31 May 91. 

M. Pomerantz, J. R. Reynolds, K. Rajeshwar, and D. 
S. Marynick. 28 May 91, 12p Rept no. TR-31 
Contract N00014-90-J-1320 


Research carried out on this grant includes studies of 
water soluble polyelectrolyte/polypyrrole composites, 
conducting polymer/dopant ion interactions, symmet- 
rically and asymmetrically substituted poly(di-2-hetero- 
cycle-2,5-disubstituted phenylenes), poly(5-decylisoth- 
ianaphthene), polyrrole containing luminescent ions, 
the use of cyclic voltammetry coupled with UV-vis and 
Raman spectroscopy, the preparation of polypyrrole 
films containing nm-sized platinum particles, the neu- 
tral-polaron-bipolaron sequence of oxidation states of 
polypyrrole in the presence of oxygen, melt spun fibers 
of blends of poly(3-dicylthiophene) with polyethylene 
and the development of a new modification of the Ex- 
tended Hucke!l band structure methodology which, 
when combined with geometries calculated by the 
PRDDO method, produces very accurate calculated 
band gaps. 


161,273 

AD-A238 196/0/GAR PC A03/MF A01 
McGill Univ., Montreal (Quebec). Dept. of Chemistry. 
Physical Properties and Structure of lon-Contain- 
ing Polymers. 

Final rept. 1 Oct 87-31 May 

A. Eisenberg. Jun 91, 19p RO-24073. 11-CH 
Contract DAALO3-87-K-0065 


This report describes the progress made under the 
present contract. It is presented in three main sections 
dealing, respectively, with structure-property relations, 
with blends, and with block copolymers. In the area of 
structure-property relations, one paper is particularly 
noteworthy in that it presents a new model for the mor- 
phology of ionomers which is consistent with all known 
experimental results, including small angle X-ray scat- 
tering and mechanical properties, among many others. 
In the blend area, the most notable result pertains to 
the achievement of controlled miscibility between 
nylon and polystyrene. Finally, in the block copolymer 
area, a completely new two dimensional micelle mor- 
phology was discovered at air-water interfaces. These 
studies represent the highlights of the broad investiga- 
tion of the effect of coulombic interactions on the prop- 
— of polymer in the bulk, in solution, and on sur- 
aces. 


161,274 
AD-A238 321/4 Not available NTIS 
Texas Univ. at Austin. 

Blends of ee” Anhydride Copolymers 
with Polymethacrylates. 

Rept. for 15 Mar 88-14 Mar 91. 

G. R. Brannock, J. W. Barlow, and D. R. Paul. 1991, 
18p ARO-25229.16-CH 

Contract DAAL03-88-K-0004 

Availability: Pub. in Jnl. of Polymer Science: Part B: 
Polymer Physics, v29 p413-429 1991. Available only to 
DTIC users. No copies furnished by NTIS. 


The phase behavior of a series of styrene/maleic an- 
hydride (SMA) copolymers with various polyacrylate 
and polymethacrylate homopolymers has been investi- 
og using various techniques. None of the polyacry- 
lates are miscible with SMA copolymers. Poly(methyl 
methacrylate) (PMMA) poly(ethyl methacrylate) 
(PEMA) and poly(n-propyl methacrylate) (PnPMA), are 
miscible with these copolymers over a certain range of 
maleic anhydride a oy whereas, the higher meth- 
acrylates apparent 4 have no region of miscibility. For 
PEMA and PnPMA, the miscibility windows extend 
through 0% MA; hence, polystyrene is miscible with 
these polymethacrylates although the lower critical so- 





lution temperature is quite low. The exothermic heat of 
a styrene and ester analogs found here supports 
the observed miscibility of polystyrene with ethyl, n- 
propy and cyclohexyl (reported elsewhere) methacry- 
lates 


161,275 
AD-A238 326/3/GAR PC A01/MF A01 
Rutgers - The State Univ., Piscataway, NJ. Dept. of 
Mechanics and Materials Science. 
Deformation Modes and Morphology in PS/Sul- 
ited PS lonomer Blends. 

. Hara, M. Bellinger, and J. A. Sauer. 1990, 3p 

Contract DAALO3-89-K-0044 


No abstract available. 
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AD-A238 327/1 Not available NTIS 
Rutgers - The State Univ., Piscataway, NJ. Dept. of 
Mechanics and Materials Science. 
Deformation/Fracture Behavior of lonomer 
Blends. 

M. Hara, M. a. and J. A. Sauer. 1990, 5p 
ARO-25424.12-M 

Contract DAALO3-89-K-0044 

Availability: Pub. in Proceedings of the International 
Conference on Deformation, Yield and Fracture of 
Polymers (8th) p35/1-35/4 1990. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract availabie. 
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AD-A238 345/3 Not available NTIS 
Massachusetts Univ., Amherst. Dept. of Polymer Sci- 
ence and Engineering, 

Radical Copolymerization of 2-Ethylacrylic Acid 
and Me ic Acid. 

H. You, and D. A. Tirrell. 1990, 10p ARO-25306.3-CH 
Contract DAALO3-88-K-0038 

a Pub. in Jnl. of Polymer Science: Part A: 
Polymer Chemistry, v28 p3155-3163, 1990. Available 
to DTIC users only. No copies furnished by NTIS. 


Copolymers of 2-ethylacrylic acid (EAA) and metha- 
crylic acid (MAA) were presented in bulk and in N,N- 
dimethylformamide (DMF). Although precipitation of 
the copolymers was observed in bulk, the reaction mix- 
tures remained apparently homogeneous in DMF. 
Best-fit terminal-modei reactivity ratios were deter- 
mined by a nonlinear least squares technique to be 
tMAA = 1.14 and rEAA = 0.23 in bulk, and rMAA = 
1.91 and rBAA = 0.09 in 50% DMF solution. Examina- 
tion of (13)C-NMR spectra provided convincing evi- 
dence for the formation of statistical copolymers. Co- 
oe meager a richer in MAA provided copolymers of 
igher molecular weights. 


161,278 

AD-A238 347/9 Not available NTIS 

State Univ. of New York at Stony Brook. Dept. of 

Chemistry. 

Light Scattering and Small-Angle X-ray Scattering 

Studies of an lonomer edo sk a ae 
oP r r 


. Wang, Z. Wang, D. G. Peiffer, W. J. Shuely, and B. 
Chu. 1991, 10p ARO-24559.13-CH 
Contract DAALO3-87-K-0136 
Availability: Pub. in Macromolecules, v24 n3 p790-798, 
1991. Available to DTIC users only. No copies fur- 
nished by NTIS. 


lonomers with very high levels of sulfonate content, 
poly(styrene-sodium 2-(acrylamido)-2-methylpropane- 
oioane (poly(St-NaAMPS)), in polar solvents were 
investigated by using laser ye scattering (LLS) and 
small-angle X-ray scattering (SAXS). The aggregation 
behavior in the dilute-solution regime could be further 
confirmed by laser light-scattering measurements of 
the apparent hydrodynamic radius as a function of 
temperature and concentration. An ionic peak of this 
polymer solution, as observed in the SAXS pattern, 
showed a strong concentration dependence but de- 
pended less on the sulfonate content. The SAXS ~ 
tern was compared with the one-shell model and the 
liquidlike structure model. A multifold structure of ag- 
ee in poly(St-NaAMPS) solutions was suggest- 





161,279 
AD-A238 371/9 
Northwestern Univ., Evanston, IL. 


Not available NTIS 


influence of clic Ligands on Ion Trai 
— Macrocy - iga nsport 
K. Chen, K. Doan, S. Ganapathiappan, M. Ratner, 
and D. F. Shriver. 1991, 5p ARO-27054.4-CH 

Grant DAALO03-90-G-0044 

Availability: Pub. in Solid State lonics II, Proc. Materials 
Research Society Symposium, v210 p2t1- -214 1991. 
— only to OTIC users. No copies furnished by 


Cryptands and crown ethers increase the cation trans- 
port in phosphazene and alkoxyaluminate polyelectro- 
lytes. Vibrational spectroscopy indicates that the in- 
creased conductivity originates from reduced ion pair- 
ing. es sag salt complexes have been extensively in- 
vestigated from both fundamental and applied view- 
points. lon aggregation appears to be strong in these 
materials, and there is evidence that charged ion ag- 
Fay ore contribute substantially to the conductivity. 
or both practical applications and fundamental stud- 
ies, it is desirable to reduce or eliminate the transport 
= re a regates. The latter consideration has led to 
thesis of polyelectrolytes containing polyether 

groups to achieve a favorable dielectric constant. In 
present work we describe the influence of ion che- 
lating agents (crown ethers, and cryptands) on the 
hs and spectroscopic properties of polyelectro- 


161,280 

AD-A238 450/1 
Connecticut Univ., Storrs. 
Network Structure in Diamine-Cured Tetrafunc- 
tional Epoxy by UV-Visible and Fluorescence 


E. Pyun, and S. Sung. 1991, 8p ARO-26571.1-MS 
aa DAALO3-89-K-0081, Grant NSF-DMR87- 

Availability: Macromolecules, v24 n4 p855-861 1991. 
=" only to DTIC users. No copies furnished by 


Not available NTIS 


No abstract available. 
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AD-A238 502/9 Not available NTIS 

= Univ. of New York mer A eee — Rheological 

Random Copolymer —— 

ert-Butylamino)ethyi lethacry- 

B. Chu, J. Wang, D. G. Peiffer, and W. J. Shuely. 

1991, 4p ARO-24559.16-CH 

Contract DAAL03-87-K-0136 

Availability: Pub. in Macromolecules, v24 n3 p809-811 


1991. = only to DTIC users. No copies fur- 
nished by NTIS 


The random — poly(isobuty! metha ite- 
(tert-butylamino)ethy! methacrylate)  (poly(iBMA- 
tBAEMA)) is a useful polymer additive, which, for ex- 
ample, can be used in motor oils as a viscosity en- 
hancer because of its ability to alter the rheol 
properties in a variety of organic solvents. A consider- 
= body of patents concerning the preparation and 
of this class of po has been re- 
viewed. Our recent light scattering and viscosity stud- 
ies of poly(iBMA-tBAEMA) a and nonpolar sol- 
vents at room temperat led an aggrega- 
tion phenomenon in most poe spanning a large 
range of concentration from the dilute to the semidilute 
solution regimes. The coexistence of intra-and inter- 
molecular interactions could most likely be attributed 
to the semidilute solution regimes. The coexistence of 
intra-and intermolecular interactions could most likely 
be attributed to the interactions between the basic 
amino groups on the side chains and the carboxylate 
groups. 





161,282 
AD-A238 547/4/GAR PC A02/MF A01 
State Univ. of New York at Stony Brook. Dept. of 


Chemistry. 

Light Scattering Characterization of Polymer Addi- 
tives and Correlation of Molecular Properties of 
Polymer Fluids. 

Final rept. 1 Oct 87-31 Jan 91. 

B. Chu. 27 Mar 91, 9p ARO-24559. 15-CH 
Contract DAALO3-87-K-0136 


In the ARO project, we have succeeded in characteriz- 
ing a random copolymer of poly(isobuty! methacrylate- 
co-tertbutyl ami methacrylate), abbreviated as 
poly(iBMA-tBAEMA) in polar and protic solvents by 
means of laser light scattering (LLS) and viscosimetry. 
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CHEMISTRY 
Polymer Chemistry 


Intra- and intermolecular interactions could be used to 
explain the aggregation py which dominates the 

rheological properties of of such poly- 
mer solutions, making poly(i MA-tBAEMA) a useful 
polymer additive/thickening > So 
polymer which can complex with poly(iBMA JAEMA), 
Se have font Gust tre pelpar Gan'ue 

enhancer for the polymer additive, poly(iBMA- 

tBAEMA). With ‘sulfonated polystyrenes, the 
ment could reach a factor of 20. 


161,283 
AD-A238 643/1/GAR PC A02/MF - 
Massachusetts Univ., es Dept. of Polymer Sci- 
ence and Engi 
Phase T Ultrastructure and Prop- 
erties of Ri 
ey rept. 1 Jun 89-30 

L. Thomas. May 91, 9p » AFOSR-TR-91-0666 
Solbeel F49620-89-C-0073 


The structure and properties of PBZT and PBO fibers 
pert che op Critically 
ing. 


s crystal solvates in a "PBZT/PPA/water 
ition scheme 


syst 
for grain PA mee, in PBZO, the is of 
sive strength of PBZT. /PEEK an lnthnane anes ont 


gel microcomposit a morphological study 
oPkink bands in PBET ond Pat ZO fibers to determine 
the cause of the relative weakness of the fibers in 
compression, and a microstructural examination of 
PBZO fibers ‘as a function of heat treatment process- 
ing. 


161,284 
DE91012224/GAR PC A03/MF A01 


Oak Ridge National Lab., TN. oe wi 
) and poly(ester-ether) segmented 


, J. P. Runt, G. Huynh-ba, 
INF-910812-4 


K. P. Gal x.Z 
and JS. Ut 1901, 16p GO 
Contract ACO5-840R2 


National of he A American Chemical Socie 
ACS) (20znd), New on ee A mss 25-30 Aug 1997, 


ap Washington, DC. 
Portions at this Sonie's e illegible in microfiche 
products 


Only a few cases of cocrystallization (i.e. crystallization 
of two different into the same crystalline la- 
mellae) have been reported in the literature and, of 
these, all of the blended polymers are very similar in 
chemical structure. In addition, ae Sa 
bent some of these blends only lize upon 
7) and Blends of terephth- 
(ester-ether) segmented block 
D eee motto be encetent candidates to 
( lization for a number of reasons. First, 
peta and they are identical in chemical 
to PBT. Second, pure PBT and PEE — into the 
same unit cell and have identical lattice parameters. 
These two iti blocky nature 


polymers . Howev- 
er, it PBT and PEE are separated into two phases in 
the meit, it is difficult to i ine cocrystallization oc- 
poe ee 
a eee ee ee Sek ooe 
fore, necessary condition for cvteetdiiuation 
is at least partial melt miscibility. Optical microscopy 
and small angle light scattering experi vere 
ducted on this blend, tet ho Gagan crystal 
the component polymers could be detected. This was 
‘hunabeninne ean cocrystallization is likely in this 
blend. 8 refs., 4 figs. 
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DE91014512/GAR PC A03/MF A01 
Boston Univ., MA. hag hermne ng 

mers. Progress report, May 1, 1988-October 31, 
1990. 


G. Jones. 20 Oct 90, 30p DOE/ER/13905-2 
Contract FG02-88ER13905 
Sponsored by Department of Energy, Washington, DC. 


November 15,1991 55 





CHEMISTRY 
Polymer Chemistry 


Photochemical studies on organic polymers or biopo- 
pine A yp synthetic peptides) that have been 

by covalent attachment (or other means of 
binding) of organic chromophores and electron trans- 
fer agents are described. Specific projects are: peptide 
conjugates bearing electroactive residues such as 
tryptophan and ly labeled at the N- or C-ter- 
minus of peptide chains; the electrostatic binding of 
organic dyes to poly-electrolytes (polyacrylates) for 
which the formation of dimeric aggregates of bound 
dye that display unusual photophysical and electron 
transfer te pe is important; a study of the binding 
of dyes electron transfer agents to “4 “protein 
mimic,” polyvinyl-2-pyrrolidinone (PVP), in hydropho- 
bic domains that depend on specific H-bond interac- 
tion; and completion of an earlier study havin ng to do 
with the triplet state properties of charge-transfer (CT) 


complexes of a high potential quinone and various 
electron donors (investigation of the properties of tri- 
plet (contact) radical-ion pairs). 13 refs., 5 figs., 2 tabs. 


161,286 
PATENT-4 935 479 Not available NTIS 
it of the Navy, Washington, DC. 
— Compounds and 


Patent. 

K. S. Lau, A. L. Landis, and T. K. rey tee Filed 14 
Jul 87, patented 19 Jun 90, 10p AD-D014 925/2, 
PAT-APPL-7-073 025 

Su PAT-APPL-7-073 025. 

This Goverriment-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


The present invention relates generally to compounds 
terminated with substituted silyl groups, to oligomers 
formed from such compounds, to polymerceramic net- 
works formed from such oligomers and compounds, 
and to processes for forming such compounds, oli- 
gomers, and polymers. High-temperature adhesives, 
coating, and encapsulants are used for a variety of 
aerospace ications, such as aircraft, missile, and 
spacecraft structures, where materials must survive 
temperatures as high as 1000 C. Presently used mate- 
rials with high temperature capability are generally brit- 
tle and very difficult to process, and many degrade in 
the presence of atmospheric moisture. 
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PB91-227835/GAR PC A06/MF A02 
Massachusetts Inst. of Tech., Cambridge. Center for 
Materials Science and Engineering 

Polymer Research Annual Report, 1991. 
1991, 121p 

See also report for 1990, PB90-246638. 


Partial Contents: Phase Transitions and ee 
Phenomena in ge Fluids; Palymorzaton of Ole 
lations for pang Materials; ag seme omg od 
fins by Cationic ee ceneaenadicten Catalysts: A\ 
proach to Novel Bi Controlled Fog 
erization of Olefins and pees een by Transition Metal 
Catalysts; Electronic Structure of Conducting and Con- 
jugated Polymers; Structural Changes and teresis 
in Switching of Redox Polymers; Microsensors, Mi- 
croactuators, and Microfabricated Structures for Mate- 
rials Research; Structure-Property Relationships in 
sh h-Performance Polymers; Polymers and Fiber Re- 
forced Polymer Composites; Fyrom od Synthesis, and 
Proosesing of Electrically and Optically Responsive 
Polymers; Ultrastructural Studies of Polymers; ton 
dustry Composites and Po! Processing Pr 
MiT-Iindustry Microcellular Plastics Consortium; hase 
Transitions and Self Association in Aqueous Solutions 
of Micelles, Microemulsions, and Proteins. 


See oe 
CIVIL ENGINEERING 


Civil Engineering 
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AD-A237 926/1/GAR PC A99/MF A06 
Army Engineer District, Rock Island, IL. 


56 VOL. 91, No. 22 


Design Memorandum with Environmental Assess- 
ment for Raccoon River and Wainut Creek, West 
Des Moines and Des Moines, lowa Local Flood 
Protection Project. Revision. 

Jun 91, 651p 

Revision of reports dated Jul and Nov 90. 


A flood protection project for the cities of West Des 
Moines and Des Moines, lowa, was authorized by the 
Water Resources Development Act of 1986. The 
project consists of a series of levees and floodwalis 
that protect portions of the cities of West Des Moines 
and Des Moines, lowa. The project will provide 100- 
~ protection from Walnut Creek and the Racoon 

iver. The levees will be constructed of semi-compact- 
ed impervious material with a 10 foot top width. Con- 
crete floodwalls will be utilized where sufficient right- 
of-way does not exist to construct earthen levees. 
Several closure structures will be constructed across 
existing railroads and streets. The pri —E 
the project is to reduce damages cau: looding 
along Walnut Creek and the Racoon River. The report 
includes the views of local interests as well as the 
technical analysis for hydrology (including rainfall 
events, runoff and watersheds) and hydraulics, geo- 
technical (i.e. soils and soil structure interactions) and 
structural mechanics. A detailed cost estimate, an eco- 
nomic analysis, and an environmental assessment as 
well as other subjects are covered in the appendices 
of this report. 


se of 


161,289 


AD-A237 981/6/GAR PC A03/MF A01 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion. 


Economic Reanalyses for Navigation Improve- 
ments at Bayou La Batre, Alabama. Appendix F. 
Final feasibility rept. 

J. K. Graham, and E. Brown. Sep 88, 40p Rept no. 
COESAM/PDFC-88/06-APP-F 


No abstract available. 
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AD-A238 572/2/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 

Rio Hondo Sediment Assessment Analysis Using 
SAM. Numerical Model Investigation. 

Final rept. Jan-Jun 90. 

N. K. 1D Rent M. J. Trawle, and W. A. Thomas. May 
91, 37p Rept no. WES/MP/HL-91-1 


A sedimentation study of a local flood protection 
a on the Rio Hondo through Roswell, New 
lexico, was conducted. The investigation represented 
a sediment assessment level study conducted to test 
for potential sedimentation problems. Project features 
for the proposed project included channel routing and 
grade control structures and a side-channel detention 
basin. The approach included the use of a sediment 
budget analysis to test for deposition of sand and 
gravel and a field reconnaissance to evaluate overall 
Stability of the existing channel. The assessment tech- 
nique used in this study is a software package titled 
Hydraulic pene of Flood Control Channels, referred 
to as SAM. The SAM assessment indicated potential 
an problems, resulting in severe approach 
channel deposition for the sediments yield tested. 
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MIC-91-04266/GAR 
Manitoba Health, Winnipeg. 
Annual report of fluoridated community water sup- 
plies in Manitoba, 1989: Summary. 

c1990, 11p 


PC E07/MF E01 


This report consists of a summary of how 51 water 
treatment plants see ine in the fluoridation 
monitoring program lormed. It also includes a brief 
description of improvements and problem areas along 
with an example of the tabulated results from the sam- 
Pling program. 
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N91-26160/2/GAR PC A03/MF A01 
— a Waterways Experiment Station, Vicks- 
rg, 


Geogrid Reinforced Base Course for Flexible 
Pavements for Light Aircraft: Literature Review 
and Test Section Design. 

Interim Report. 

S. L. Webster. May 91, 40p DOT/FAA/RD-90/28 
Contract DTFA01-89-Z-02029 


The results are presented of a literature review investi- 
gating geogrid reinforced base courses for flexible 
pavements for light aircraft and the design of ag 
test section for field testing the validity of potential 
eogrid reinforcement results. The literature review in- 
cluded related areas such as geogrid ballast reinforce- 
ment for railroad track bed, reinforcement for aggre- 
gate surface pavements, and reinforcement for flexible 
vements. Based on the literature review, geogrids 
ave application in ballast reinforcement for railroad 
track bed and in reinforcement for aggregate surface 
pavements. Full-scale field tests have verified that for 
subgrade CBR strengths of 1.5 to 5.0, geogrid rein- 
forced aggregate surface pavement can about 
3.5 times more traffic repetitions than equivalent non- 
ns pavements before a 1.5-in. rut depth is 
reached. 
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PB91-231118/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

py tree of Water Treatment Processes: 


oT aoe leport. 
E. E. Geldreich, B. W. ala and R. M. Clark. 1991, 
24p EPA/600/D-91/19 


Modifications in water treatment processes or in their 
sequential placement to optimize reductions in disin- 
fection by-product formation must be cautiously evalu- 
ated and monitored for their impact on microbial bar- 
riers. Four major treatment concepts were investigated 
either in pilot plant or full scale: (1) changing the point 
of application for free chlorine disinfection, (2) applying 
granular activated carbon (GAC) adsorption for organ- 
Ic removal, (3) ozonation and biological activated 
carbon (BAC) for increased organic conversions and 
(4) selection of alternative disinfectants. In the trade- 
off to minimize trihalomethane production, however, 
some migration deeper into the treatment train will 
occur as a result of fluctuating qualities in many sur- 
face source waters. None of these issues are beyond 
control using reasonable treatment precautions by 
water plant operators. What is needed is a revised 
monitoring program for water treatment practices that 
will provide more useful information to fine tune treat- 
ment effectiveness. 


Construction Equipment, Materials, & 
Supplies 
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DE91015094/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Flutter of a —_ aircraft. A 
review article on aircraft fi 

T. F. Chen. 28 Feb 91, 43p UCHL-ID-107239 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The Plutonium Air Transport Certification (PATC) 
project is currently being conducted by the Nuclear 
Systems Safety Program (NSSP) for the US Nuclear 
Regulatory Commission. Developing aircraft crash test 
criteria is part of this effort. One objective is to assess 
whether a researcher can safely control the aircraft 
and to evaluate the likelihood that the aircraft can be 
successfully crash-tested. Due to the br apeoneoig 
high velocity of 925 fts required at aircraft impact, the 
eaters for the crash-test aircraft to undergo flutter in 
the final stages of flight is substantially increased. The 
~ se of this review work is to gain a fundamental 
ttanding of the aircraft flutter phenomenon in 
onler to successfully determine the scope of and pre- 
pare for an aircraft crash test. This documentation in- 
cludes: (1) A general description of the aircraft flutter 
phenomenon, its structural representation, and some 
of the commonly used unsteady oscillatory aerody- 
namic loading approximations; (2) a brief summary of 
the flutter equation solution techniques; (3) the input 
requirements for conducting a successful flutter pre- 
diction; (4) some of the main aircraft flutter characteris- 
tics and prevention considerations; and (5) an outline 





fe sees work on the aircraft flutter phenomenon. 27 
refs. 
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DE91508832/GAR PC A04/MF A01 
Ente Nazionale per |’ ——— Eiettrica, Milan (Italy). 
ve fe reaction in concrete: Italian over- 


view o' 
- cone 1990, 70p ETDE-IT-91-40, CONF-9009406- 


hiiepes seminar on AAR Queen Mary and Westfield 

ps on om London (United Kingdom), Sep 1990, From 
vanced seminar on AAR Queen Mary and Westfield 

Coll ; London, Great Britain (Sep 1990). 

U.S. Sales Only. 


The Alkali-Aggregate Reaction (AAR) is a reaction be- 
tween the hydroxil ions associated with the alkalis 
(sodium and potassium) in the pore fluid within con- 
crete and certain forms of reactive aggregates. The al- 
kalis usually derive from cement but they may also 
come from other concrete constituents. In this, over- 
view of AAR phenomena in concrete structures, the 
following aspects are dealt with: reactive aggregate 
= and distribution; chemical reaction kintetics; 
imaging AAR effects evidenced in field investiga- 
tions at industrial plants, ho Is, etc.; field and lab 
experiments; influence of AAR on structural integrity; 
crack propagation; effects (frost oO 
salt penetration, reinforcement corrosion); remedial 
measures (surface treatments, crack filling); preven- 
tive additions to normal concretes; review of concrete 
ition and building codes. With reference to the 
Italian situation, the completion of a map showing the 
reactive mineral content of Italian alluvial deposits is 
now under preparation and studies are being made on 
alkali contents capable of causing AAR damage to 
concrete structures. 
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ing shrinkage 
i Summary 


eport no. 90-210-K. 
E. J. McColm, and P. C. Huynh. c1990, 173p 


The routine testing of cement-aggregate combinations 
for alkali-a ‘te am ‘reactivity and drying shrinkage 
consists 0 mortar bars and concrete 
prisms and same yest Cc at various in- 
tervals, generally up to a maximum of one year. The 
monitoring of some specimens was extended up to 23 
years in some cases, representing programs evaluat- 
ing aggregates for projects, evaluating test procedures 
and cement replacement studies. This report summa- 
rizes data collected up to January 31, 1990 to deter- 
mine the need to continue monitoring of these bars 
and prisms. Only specimens exceeding one year in 
age are included. 
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MIC-91-04642/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Determination of calcium-41 and nickel-63 in NPD 
GS concrete core 

R no. 90-244-K. 

S. P. Sood. c1990, 11p 


Decommissioned Nuclear Power Demonstration 
(NPD) Generating Station at Chalk River, Ontario has 
become an important source of naturally a compo- 
nents after 25 years of operation. As part of a program 
of nuclear plant aging studies, concrete cores were re- 
moved from many locations. One of the investigations 
consisted of the characterization of the long lived ra- 
dionuclides present in — oy mney — — 
gamma spectroscopy. Since jong lived pure 
emitters or radionuclides decaying with only electron 
a process cannot easily be determined without 

ation from all other activities (natural and 
artificial produced), a method was developed for the 
isolation of calcium and nickel from the matrix and for 
the determination of calcium-41 and nickel-63. This 
report summarizes the analyses of 4 core samples and 
the method used. 
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Optimization of fly ash ae in high volume 
fly ash concrete: "Binal ’ 

c1991, 33) 

Contract CANMET-99100-01-SQ 


This paper describes research performed to determine 
the optimum fly ash content in the high volume system. 
Optimum is defined as the fly ash content for a given 
water-cementitious ratio which produces the most ec- 
onomical concrete on the basis of cost per MPa. Three 
series of concrete mixtures were evaluated. Mixtures 
were performed at a water cementitious ratio of 0.25, 
0.27 and 0.32 at fly ash replacement (based on total 
cementitious) of 50, 55, 60 and 65 percent. The fly ash 
content varied from 45 to 60 percent for these tests. 
Materials included Portland cement; low calcium fly 
ash from the coal fired thermal generating plant in 
Lingan, NS; coarse aggregate from a Halifax quarry; 
fine aggregate (natural sand); superplasticizer; air-en- 
training mixtures; and concrete mixtures. Compressive 
strength specimens were cast for laboratory storage 
and testing at 3, 7, 28, and 91 days. Three specimens 
were tested at each age. 
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MIC-91-04681/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Laboratory report on preparation of specimens for 
durability of semilightweight Portiand cement/ 
silica in the marine environment, phase XI. 

J. M. Mcl , and T. W. Bremner. c1990, 32p 
Contract CANMET-99120-01-SS 


Large concrete specimens were prepared for use in 
durability studies at the US Corps of Engineers salt 
water Shen's site at Treat Island, Maine using Type 
10 and 50 cement with varying percentages of 
cement sagtabeneet with slag and fly ash and with ag- 
gregate from the Blagdon A number of r 

have been produced using different amounts of differ- 
ent materials. This tenth report covers the use of high 
volumes of Class F ash with normal Portland 
cement in concretes containing lightweight coarse ag- 
g a from sources in NB, West Germany and New 

tate. 
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MIC-91-04682/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology, 
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Experi 


a 
amakrishnan, and S. K. ome c1991, 101p 


Lightweight concrete is a promising material in the 
construction industry, particularly in offshore struc- 
tures and structures subjected to dynamic loading. 
This report presents the results of an extensive experi- 
mental investigation to study the flexural fatigue 
str , endurance limit, and static flexural strength 
of lightweight concrete in sea water. The concrete 
beams were constructed at the University of NB. A 
total of 6 mixes were investigated and 120 beams, 20 
in each group, were tested for flexural fatigue with load 
applied at 1/3 points and at a frequency of loading of 
20 cycles per second (HZ). The beams which survived 
two million cycles of non-reversed fatigue loading were 
tested in static flexure to determine their residual 
strength (modulus of rupture). 


161,301 
MIC-91-04683/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 


Ottawa (Ontario). 

Microstructural development in alkali activated 
concrete: Final report. 

se L. Sarker, and A. Tagnit-Hamou. c1990, 46p 

Convent CANMET-99182-01-SQ 


This ee is a follow-up to a previous one on micros- 

al development in lime and alkali activated slag. 
In in this part of the project, the microstructure of 
activated concrete at 1, 7, 28, and 91 days was s' 
ied. The concrete samples prepared and acetone 
dried at CANMET were supplied by means of SEM/ 
EDXA and XRDA. 
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MIC-91-04684/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 
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Sanany Ot Daas once teense tee at 
Final 


concrete, 1984-89: 
N. G. Zoldners. c 1990, 76p 
Contract CANMET.99193-01-SQ 


Annotated bibliography of articles on non-destructive 
testing of concrete produced from 1984-89, listed al- 
phabetically by year. An author index is included. 
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MIC-91-04687/GAR PC E07/MF E01 
Fleet aoe Limited, Kanata (Ontario). 
Results of two tests conducted to 


wear 
c1990, 7 
Contract CANMET-99207-01-SQ 


The wear resistance of concrete to abrasion by ice is 
of concern for concrete structures in ice-infest- 
ed waters. At present, there is little data to evaluate 
this issue and appropriat 


cold room using a test machine that had been previ- 
Ss . Abra- 


gram by continuously rotating the concete specimens 
while an ice block was pressed against them. The con- 
tact force was held constant (at 14kN) and the rota- 
tional speed of the cylinders was maintained at 43.6 
revolutions per minute. A total of 10 ice blocks were 
used during each test for 164 and 146 hours. 
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poor eh www ay os eit PC a E01 
Canada Centre for Miner: nergy Technology, 
Ottawa (Ontario). 

—— of air and water cured silica fume 


$0 Sanka L. Sarkar, and X. Aimin. c1991, 86p 
Contract CANMET-99291-01-SS 


Study to determine from microstructural investigation 
whether any differences exist between air and water 
cured SF concretes that can influence their engineer- 
ing properties “ _ sy ee Twelve con- 

cretes at age 3 1 ited using a 
JEOL JSM-840A € Link 10¢ 100085 EDXA to study 
general microstructural features and a — D-Max 
XRD was used to determine semiquantitatively the 
amount of CH in each concrete, by peak integration 
and peak height measurement. 
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MIC-91-04708/GAR PC E17/MF E01 
cement- 
reactiv- 


Contract GANMET-OSQ83-0021 


pi omen A MO 2 
natural pozzolans, 3 natural egates, and 3 normal 
cae od p whew nd test ir chemical, — 
er. 

concrete prisms were from these mostly ts 
nadian materials to investigate the effectiveness of 
each supplementary cementing material in reducing 
alkali-silica and alkali-carbonate expansions. For 
those rated as good inhibitors of the s, their 
= cement replacement levels were also gion 
ished. 


161,306 
PB91-227694/GAR PC A03/NF A01 
ae Transportation Research Council, Charlottes- 


} 

taining eae 
Final tig Mar 89-Nov 90. 
C. Ozyildirim, and W. J. Halstead. Jun 91, 26p VTRC- 
91-R21, FHWA/VA-91/R21 

Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div., and Virginia Dept. of Transpor- 
tation, Richmond. 


Concretes with equal water/cement ratios and equal 
paste volumes of various combinations of cement, fly 
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ash, and silica fume were tested to establish param- 
eters for strength and chloride permeability. Compara- 
tive specimens with Type Il and Type Ill cement were 
tested. The effects of temperature and moisture avail- 
ability during curing were also evaluated. In general, 
the laboratory tests showed that, when adequate 
curing in the 73F to 100F temperature range is provid- 
ed, concretes with satisfactory early and 28-day 
strengths and good resistance to chloride ion penetra- 
tion can be obtained with either type of cement and 
various combinations of fly ash and silica fume. The 
cementitious material can be in the range of 30 to 35 
percent fly ash and 5 percent silica fume, based on the 
weight of the cementitious material. Similar specimens 
ae at 43F generally did not develop an adequate 

early strength, and the chloride permeability was high. 
Combinations of the pozzolans with Type Ill cement 
yielded higher strengths and a lower chloride perme- 
ability than did similar combinations with Type Il 
cement. 


Highway Engineering 
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DE91014540/GAR 

Oak Ridge National Lab., TN. 

| the pool of transportation gineers. 

M. S. Bronzini, J. M. Mason, J. P. vor, 4 pn E. Zaki. 
9 May 91, 19p CONF-9109191-1 

Contract ACO5-840R21400 

Annual —s of the Institute of Transportation Engi- 
neers (61st), Milwaukee, WI (USA), 22-25 Sep 1991. 
Sponsored by Department of Energy, Washington, DC. 


reports on the NCHRP 20-24(3) project en- 

ing the Civil Engineering Pool.” The re- 

search has documented practices, receptions, and at- 
titudes in the career-choice decision-making process. 
Information was collected from state transportation 
agencies and approximately 200 college/university 
civil and civil engineering technology departments in 
the United States. The identified programs range from 
Kindergarten through 12; they predominately address 
the junior and senior high school age groups. Many of 
these s target underrepresented groups. How- 
ever, in comparison to the numerous “general” pro- 
grams, few specific civil engineering orientation pro- 
—_ exist. A series of focus group interviews identi- 
attitudes and expectations concerning engineer- 

ing as a career alternative. A marketing research team 
conducted the sessions with junior/senior high school 
students, college students, parents, teachers, guid- 
ance counselors, college faculty, and practicing civil 
engineers. This technique yielded insights into the mo- 
tivations and perceptions necessary for a successful 
marketing —. The recommended action plans/ 
ge oy address public awareness, student reten- 
and curriculum modifications for Kindergarten 
pods 12, pre-college, and college students. 4 tabs. 
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National Aeronautics and 
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PC NO3/MF A01 
Space Administration, 
Marshall Space Flight 


for Joining Trusses. 
Patent Application 
J. Finckenor. Filed 25 Mar 91, 11p N91-25306/2 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates to a joint for holding a pair of 
trusses together in axial alignment. The joint includes a 
pair of — locking elements secured to the ends 
of the trusses. The locking elements each having a 
plurality of lands and grooves which lie in parallel 
planes when trusses are in axial alignment. A pair 
of clamps positioned on opposite sides of the trusses 
are provided with a plurality of lands and grooves 
which mesh with the lands and grooves on the locking 
elements, with means being provided for urging the 
clamps toward each other to bring the trusses into 
axial alignment and hold them in that position. 
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PATENT-5 027 860 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
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a Diaphragm Tank with Telitale Drain. 

atent. 

W. C. Tuthill. Filed 25 Oct 90, patented 2 Jul 91, 8p 
N91-25305/4, PAT-APPL-7-603 052 

Supersedes PAT-APPL-7-603 052. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A fluid storage and expulsion system comprising a tank 
with an internal flexible diaphragm assembly of dual 
diaphragms in back-to-back relationship, at least one 
of which is provided with a patterned surface having 
fine edges such that the diaphragms are in contact 
along said edges without mating contact of surface 
areas to thereby form fluid channels which extend out- 
wardly to the peripheral edges of the diaphragms is 
described. The interior wall of the tank at the juncture 
of tank sections is formed with a circumferential annu- 
lar recess comprising an outer annular recess portion 
which forms a fluid collection chamber and an inner 
annular recess portion which accommodates the pe- 
ripheral edge portions of the diaphragms and a sealing 
ring in clamped sealing relation therebetween. The 
sealing ring is perforated with radially extending pas- 
sages which allow any fluid leaking or diffusing past a 
diaphragm to flow through the fluid channels between 
the diaphragms to the fluid collection chamber. Ports 
connectable to pressure npr are provided in the 
tank sections for admission of fluids to opposite sides 
of the diaphragm assembly. A drain passage through 
the tank wall to the fluid collection chamber permits 
detection, analysis and removal of fluids in the collec- 
tion chamber. 
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PB91-201145/GAR PC A03/MF A01 

Pe Univ., Lafayette, IN. Joint Highway Research 
roject. 

Development of Optimal Strategies for Mainte- 

nance, Rehabilitation and Replacement of High- 

way Bridges. Final Report. Volume 1. The Elements 

of Indiana Bridge Management System (IBMS). Ex- 

ecutive Summary (Revised). 

K. C. Sinha, M. Saito, Y. Jiang, S. Murthy, and A. B. 

Tee. 22 Jan 91, 17p JHRP-88/15-ES, FHWA/IN/ 

JHRP-88/15-ES 

See also PB91-201152. Sponsored by Federal High- 

way Administration, Indianapolis, IN. Indiana Div., and 

Indiana Dept. of Transportation, Indianapolis. 

Also available in set of 12 reports PC E99/MF E99, 

PB91-201137. 


The report is the first of a six-volume final report pre- 
senting the findings of the research work that was un- 
dertaken to develop a framework for managing bridge 
maintenance, rehabilitation and replacement activities 
in Indiana. The volume provides an overview of the 
entire system with a particular emphasis on implemen- 
tational aspects. The titles of all six volumes are listed: 
Vol. 1. The Elements of Indiana Bridge Management 
System (IBMS); Vol. 2. A System for Bridge Structural 
Condition Assessment; Vol. 3. Bridge Traffic Safety 
Evaluation; Vol. 4. Cost Analysis; Vol. 5. Priority Rank- 
ing Method; and Vol. 6. Performance Analysis and Op- 
timization. 
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PB91-201152/GAR PC A04/MF A01 
aoe] Univ., Lafayette, IN. Joint Highway Research 

ro) 

Selene of Optimal Strategies for Mainte- 
nance, Rehabilitation and Replacement of High- 
way Bridges. Final Report. Volume 1. The Elements 

= Indiana Bridge Management System (IBMS) (Re- 


ised). 
K C. Sinha, M. Saito, Y. Jiang, S. Murthy, and A. B. 
Tee. 22 Jan 91, 75p JHRP-88/15-FR, FHWA/IN/ 
JHRP-88/15-FR 
See also PB91-201145 and PB91-201160. Sponsored 
by Federal Highway Administration, Indianapolis, IN. 
pm Div., and Indiana Dept. of Transportation, Indi- 
is. 
Also available in set of 12 reports PC E99/MF E99, 
PB91-201137. 


The report is the first of a six-volume final report pre- 
senting the findings of the research work that was un- 
dertaken to develop a framework for managing bridge 
maintenance, rehabilitation and replacement activities 
in Indiana. The volume provides an overview of the 
entire system with a particular emphasis on implemen- 

tational aspects. The titles of all six volumes are listed 
below: Vol. 1. The Elements of Indiana Bridge Man- 


agement —_— (IBMS); Vol. 2. A System for Bridge 
Structural Condition Assessment; Vol. 3. Bridge Traffic 
Safety Evaluation; Vol. 4. Cost Analysis; Vol. 5. Priority 
Ranking Method; and Vol. 6. Performance Analysis 
and Optimization. 
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PB91-201160/GAR PC A03/MF A01 
ee Univ., Lafayette, IN. Joint Highway Research 
roject. 

Development of Optimal Strategies for Mainte- 

nance, Rehabilitation and Replacement of High- 

way Bridges. Final Report. Volume 2. A System for 
Bridge Structural Condition Assessment. Execu- 

tive Summary — 

A. B. id K. C. Sinha. 5 Oct 90, 


ee, M. D. B 
13p JHRP- 89/9-ES, YEHWA/IN/JHAP-89/9-ES 
See also PB91-201152 and PB91-201178. Sponsored 
by Federal Highway Administration, Indianapolis, IN. 
Indiana Div., and Indiana Dept. of Transportation, Indi- 
anapolis. 
Also available in set of 12 reports PC E99/MF E99, 
PB91-201137. 


The report is the second of a six-volume final report 
presenting the findings of the research work that was 
undertaken to develop a framework for managing 
bridge maintenance, rehabilitation and replacement 
activities in Indiana. The volume presents a system 
that can assist bridge inspectors in the assessment of 
bridge structural conditions. The procedure used is 
based on fuzzy sets mathematics. A computer pro- 
gram is discussed that can be run by bridge inspectors 
on personal computers. The titles of all six volumes 
are listed below: Vol. 1. Elements of Indiana Bri 
Management System (IBMS); Vol. 2. A System for 
Bridge Structural Condition Assessment; Vol. 3. Bridge 
Traffic Safety Evaluation; Vol. 4. Cost Analysis; Vol. 5. 
Priority Ranking Method: and Vol. 6. Bridge Perform- 
ance and Optimization. 
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PB91-201178/GAR PC A15/MF A03 

—— Univ., Lafayette, IN. Joint Highway Research 
roject 

Development of Optimal Strategies for ~_— 

nance, Rehabilitation and Replacement o h- 

— Bridges. Final Report. Volume 2. A Seton or 

= an tructural Condition Assessment (Re- 

v § 

A. B. Tee, M. D. Bowman, and K. C. Sinha. 5 Oct 90, 

329p JHRP-89/9-FR, FHWA/IN/JHRP-89/9-FR 

See also PB91-201160 and PB91-201186. Sponsored 

by Federal Highway Administration, Indianapolis, IN. 

Indiana Div., and Indiana Dept. of Transportation, Indi- 

anapolis. 

Also available in set of 12 reports PC E99/MF E99, 

PB91-201137. 


The report is the second of a six-volume final report 
presenting the findings of the research work that was 
undertaken to develop a framework for managing 
bridge maintenance, rehabilitation and replacement 
activities in Indiana. The volume presents a system 
that can assist bridge inspectors in the assessment of 
bridge structural conditions. The procedure used is 
based on fuzzy sets mathematics. A computer pro- 
gram is discussed that can be run by bridge inspectors 
on personal computers. The titles "of all six volumes 
are listed below: Vol. 1. Elements of Indiana Bridge 
Management System (IBMS); Vol. 2. A System for 

idge Structural Condition Assessment; Vol. 3. Bridge 
Traffic Safety Evaluation; Vol. 4. Cost Analysis; Vol. 5. 
Priority Ranking Method; and Vol. 6. Bridge Perform- 
ance and Optimization. 
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PB91-201186/GAR PC A03/MF A01 

foe Univ., Lafayette, IN. Joint Highway Research 
roject. 

Development of Optimal Strategies for Mainte- 

nance, Rehabilitation and Replacement of High- 

way Bridges. Final Report. Volume 3. Bridge Traf- 

ps e Satety Evaluation. Executive Summary (Re- 

vl 

S. Murthy, and K. C. Sinha. 5 Oct 90, 38p JHRP-89/ 

10-ES, FHWA/IN/JHRP-89/10-ES 

See also PB91-201178 and PB91-201194. Sponsored 

by Federal Highway Administration, Indianapolis, IN. 

prom Div., and Indiana Dept. of Transportation, Indi- 

is. 
Also available in set of 12 reports PC E99/MF E99, 
PB91-201137. 





The report is the third of a six-volume final report pre- 
senting the findings of the part of the research work 
dealing with bridge traffic safety evaluation. A proce- 
dure was developed that can be used to determine the 
traffic safety index of a bridge on the basis of a set of 
contributing factors related to bridge, approach road- 
way and environmental conditions. The titles of all six 
— are listed below: Vol. 1. Elements of Indiana 
Management System (IBMS); Vol. 2. A System 
pA Structural Condition Assessment; Vol. 3. 
taffic Safety Evaluation; Vol. 4. Cost Analysis; 
. Priority Ranking Method; and Vol. 6. Bridge Per- 

vin Ann and Optimization. 
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Geveinmnens of Optimal Strategies for Mainte- 
nance, Rehabilitation and Re it of High- 
way Bridges, Final R Volume 3. Bridge Traf- 
fic Safety Evaluation (Revised). 

S. Murthy, and K. C. Sinha. 5 Oct 90, 139p JHRP- 
89/10-FR, FHWA/IN/JHRP-89/10-FR 

See also PB91-201186 and PB91-201202. Sponsored 
by Federal Highway Administration, Indianapolis, IN. 
Indiana Div., and Indiana Dept. of Transportation, Indi- 
anapolis. 

Also available in set of 12 reports PC E99/MF E99, 
PB91-201137. 


The report is the third of a six-volume final report pre- 
senting the findings of the part of the research work 
dealing with bri traffic safety evaluation. A proce- 
dure was developed that can be used to determine the 
traffic safety index of a bridge on the basis of a set of 
contributing factors related to bridge, approach road- 
way and environmental conditions. The tities of all six 
brea are listed below: Vol. 1. Elements of Indiana 
ie Management System (IBMS); Vol. 2. A System 
jig Structural Condition Assessment; Vol. 3. 
taffic Safety Evaluation; Vol. 4. Cost Analysis; 
VoL . Priority Ranking Method; and Vol. 6. Bridge Per- 
formance and Optimization. 


161,316 
PBS1-201202/GAR PC A02/MF A01 
Purdue Univ., Lafayette, IN. Joint Highway Research 


Development of Optimal Strategies for Mainte- 
nance, Rehabilitation and R ent of High- 
way Bridges, Final Report. Volume 4. Cost Analy- 
sis. Executive Summary (Revised). 

M. Saito, and K. C. Sinha. 5 Oct 90, 10p JHRP-89/ 
11-ES, FHWA/IN/JHRP-89/11-ES 

See also PB91-201194 and PB91-201210. Sponsored 
by Federal Highway Administration, Indianapolis, IN. 
Indiana Div., and Indiana Dept. of Transportation, Indi- 
anapolis. 

Also available in set of 12 reports PC E99/MF E99, 
PB91-201137. 


The volume is the fourth of a six-volume final report 
and it presents analyses conducted to develop appro- 
priate cost and timing estimates for various bridge re- 
lated activities. A computer program was then written 
so that a life cycle cost analysis can be undertaken to 
select bri improvement activities. The titles of all 
six volumes are listed below: Vol. 1. Elements of Indi- 
ana Bridge Management System (IBMS); Vol. 2. A 
System for Bridge Structural Condition Assessment; 
Vol. 3. Bridge Traffic Safety Evaluation; Vol. 4. Cost 
Analysis; Vol. 5. Priority Ranking Method; and Vol. 6. 
Bridge Performance and Optimization. 
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<r penal Strategies for Mainte- 
nance, Rehabilitation a pscer ss efle High- 
way Bridges, Final esas. Volume 4. Cost Analy- 


bony ~ 
M. and K K. C. Sinha. 5 Oct 90, 184p JHRP-89/ 

11-FR, FHWA/IN/JHRP-89/ 11-FR 

See also PB91-201202 and PB91-201228. Sponsored 
by Federal Highway Administration, Indianapolis, IN. 
Indiana Div., and Indiana Dept. of Transportation, Indi- 


anapolis. 
Also available in set of 12 reports PC E99/MF E99, 
PB91-201137. 


The volume is the fourth of a six-volume final report 
and it presents analyses conducted to develop appro- 
priate cost and timing estimates for various bridge re- 


lated activities. A computer program was then written 
So that a life cycle cost analysis can be undertaken to 
select bri improvement activities. The titles of all 
six volumes are listed below: Vol. 1. Elements of Indi- 
ana Bridge Management System (IBMS); Vol. 2. A 
egy for Bridge Structural Condition Assessment; 
Vol. 3. Bridge Traffic Safety Evaluation; Vol. 4. Cost 
Analysis; Vol. 5. Priority Ranking Method; and Vol. 6. 
Bridge Performance and Optimization. 
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Development of Optimal Strategies for 

— Rehabilitation and Replacement of High: High- 
way Final Report. Volume 5. 

Ranking . Executive Summary (Revised). 

M. Saito, and K. C. Sinha. 5 Oct 90, 10p JHRP-89/ 

12-ES, FHWA/IN/JHRP-89/12-ES 

See also PB91-201210 and PB91-201236. Sponsored 

by Federal Highway Administration, Indianapolis, IN. 

Indiana Div., and Indiana Dept. of Transportation, Indi- 

anapolis. 

Also available in set of 12 reports PC E99/MF E99, 

PB91-201137. 


The report is the fifth of a six-volume final report and it 
presents the py > of the part of the research work 
dealing with the elopment of a priority ranking 
method for bridge project selection. The volume also 
includes an analysis to determine the effectiveness of 
bridge replacement and rehabilitation projects with re- 
spect to bridge structural condition ratings and remain- 


ing service lives. The titles of all six volumes are listed 
below: Vol. 1. Elements of Indiana Bridge Bago 


ment System (IBMS); Vol. 2. A System for Bri 
Structural Condition Assessment; Vol. 3. Bridge Tra‘ 
Safety Evaluation; Vol. 4. Cost Analysis; Vol. 5. Priority 
Ranking Method; and Vol. 6. Bridge Performance and 
Optimization. 
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— Univ., Lafayette, IN. Joint Highway Research 

roject. 
Development of Optimal Strategies for Mainte- 
nance, Rehabilitation and Replacement of High- 
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ha. 5 Oct 90, 119p JHRP-89/ 
12- FR, FHWA/IN/JHRP-89/12-FR 
See also PB91-201228 and PB91-201244. Sponsored 
by Federal Highway Administration, Indianapolis, IN. 
Indiana Div., and Indiana Dept. of Transportation, Indi- 
anapolis. 
Also available in set of 12 reports PC E99/MF E99, 
PB91-201137. 


The report is the fifth of a six-volume final report and it 
presents the — of the part of the research work 
dealing with the lopment of a priority ranking 
method for bri Project selection. The volume also 
includes an analysis to determine the effectiveness of 
bridge replacement and rehabilitation projects with re- 
spect to bridge structural condition ratings and remain- 
ing service lives. The titles of all six volumes are listed 
below: Vol. 1. Elements of Indiana Bridge Mana 
ment System (IBMS); Vol. 2. A System for Bridge 
Structural Condition Assessment; Vol. 3. Bridge Trai 
Safety Evaluation; Vol. 4. Cost Analysis; Vol. 5. Priority 
Ranking Method; and Vol. 6. Bridge Performance and 
Optimization. 


161,320 

PB9$1-201244/GAR PC A02/MF A01 
onsen Univ., Lafayette, IN. Joint Highway Research 

roject 

Development of Optimal Strategies for Mainte- 
nance, Rehabilitation and Replacement of High- 
way Bridges, Final Report. Volume 8. Performance 
pen sis and Optimization. Executive Summary 


(Re 
Y. Jiang, and K. C. Sinha. 5 Oct 90, 10p JHRP-89/ 
13-ES, =HWA/IN/JHRP-89/13-ES 

See also PB91-201236 and PB91-201251. Sponsored 
by Federal Highway Administration, Indianapolis, IN. 
Indiana Div., and Indiana Dept. of Transportation, Indi- 
anapoilis. 

Also available i in set of 12 reports PC E99/MF E99, 
PB91-201137. 


The volume is the sixth of a six-volume final report and 
it presents the results of the research on bridge per- 
formance analyses and the development of an optimi- 
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zation model for bridge project oy ae ade The titles of 

all six volumes are listed pore Vol. 1. Elements of 

Indiana Bri Management System (IBMS); Vol. 2. A 

System for Bri tructural Condition Assessment; 

Vol. 3. Bridge Traffic Safety Evaluation; Vol. 4. Cost 

Analysis; Vol. 5. Priority Ranking Method; and Vol. 6. 
Bridge Performance and Optimization. 
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PB91-201251/GAR PC AO05/MF A02 
Project Univ., Lafayette, IN. Joint Highway Research 


Development of Optimal wat Reptnteonent of thom 
oe 


C. Sinha. 5 Oat 90, 99p JHRP-89/ 
1aFR A EWA/IN/JFIAP-89/ 13-FR 
See also PB91-201244. Sponsored by Federal High- 
= Administration, revo n ag bs Indiana Div., and 
Indiana Dept. of Transportation, Indianapolis. 
ee ee in set of 12 reports PC £99/MF E99, 


The volume is the sixth of a six-volume final report and 
et oe ee nee 
formance analyses and pee mneyen eer ay os an as, 
zation model for bridge project selection. 
all six no listed —— Vol. 1 : -Eloments ¢ 
i “yard ystem (IBMS); Vol. 2. A 
ridge Structural Condition 
3. Bridge Traffic Safety Evaluation; Vol. 4. Cost 
Analysis; Vol. 5. Priority Ranki —— and Vol. 6. 
Bridge Performance and Optimization 


161,322 
PB91-220426/GAR PC A25/MF A06 
Federal Highway Administration, Tallahassee, FL. 


Florida Div. 
Federal Lands oe Field Materials 
Mar 91, 593p FHWA/FL-91/002 


eS Se 

tion project personnel with information and guidance 
for field inspection, sampling, and testing procedures 
considered necessary to determine the quality of the 
materials being used in the work. The manual is appli- 
cable to all construction projects being administered 
by the Federal Lands Highway Divisions (FLHD). 


Manual. 


GAR PC A06/MF A02 
Alaska Univ., Fairbanks. Inst. of Northern a 
Cable Stayed Static Lenear Analysis for the Cap- 
tain William Moore Creek Bridge. 


Final rept. 

J. L. Hulsey, and D. K. Delaney. Nov 89, 123p INE- 
88-44, FHWA/AK/RD-90/08A 

See also PB91-216143. Sponsored by Federal High- 
way Administration, Juneau, AK. Alaska Div., and 
Alaska Dept. of Transportation and Public Facilities, 
Fairbanks. Statewide Research. 


A 300-ft cable-stayed bridge, located on the highway 
between Skagway, Alaska and Carcross, Canada, is 
used to carry loaded ore trucks that weigh approxi- 
—, 160,000 Ibs ond ‘noraas light traffic that con- 
sists of campers, buses, and automobiles. The bridge 
is a two-lane structure with a laminated timber deck 
supported transverse floor 

stiffened ASTM A588 steel box girders. 

ya 20-, 30-, 123-, and 127-foot 


live-load performance when subjected to a loaded ore 
truck. pm athe pe re strains and were re- 

with a static elastic two-dimen- 
on finite element model. The 2-D model provided 
satisfactory results with symmetric loads. 


161,324 
PB91-226894/GAR PC A09/MF A02 
West Virginia Univ., Morgantown. Dept. of Civil Engi- 
neering. 
Determining Feasibility of West Virginia Oil and 
—« 
R. W. Eck, and W. A. Sack. May 91, 188p 
See also Phase 2, PB87-191474. Sponsored by West 
Highway Aa Dept. of Hig lhways, Charleston, and Federal 
y ‘Administration, harleston, WV. West Virgin- 


The Research described in the report represents the 
third and final phase of a comprehensive research 
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Coe to determine the feasibility of West Virginia oil 
field brines as highway deicing agents. Phase 
il po on expanding the limited brine quality infor- 
mation collected in Phase | to include brine availabili 
information (both quality and quantity) statewide. 
a incipal objective was to develop a microcomputer- 
ised brine availability database based on existing in- 
formation and analysis conducted as part of the cur- 
rent effort. Seventy brine samples were analyzed from 
23 counties; based on meeting acceptable criteria, 32 
of these samples were found to be suitable. A ranking 
system was developed for brine spreading and brine 
addition to abrasive materials. Brine quality and quanti- 
ty ne gm yo ne a in the database, which is 
capable o' a number of different reports. 
Seas to the de dat almost 568,000 gallons per 
of suitable brine were identified. A number of 
ine usage scenarios were identified and evaluated. 
The most promising scenario was treating a standard 
abrasive hopper spreader with brine as a substitute for 
conventional rock salt. 


161,325 
PB91-227140/GAR PC A10/MF A03 
West Virginia Univ., Morgantown. Dept. of Civil Engi- 


neering. 
Development of FRP Bridge Superstructural Sys- 


Final rept. 

a “oie GangaRao, and S. N. Sotiropoulos. 12 Jun 
Sponsored by Mid-Atlantic Universities Transportation 
Center, Univ: Park, PA., and West Virginia Dept. of 
Transportation, Charleston. 


Corrosion related damages of highway bridges have 
led federal and state agencies to investigate the appli- 
cation of new and unconventional materials such as 
fiber reinforced plastic (FRP) structural shaped for 
. Therefore, the major objective of the research 

is to assemble, test and evaluate FRP shapes as 
superstructural components. Before coupon 

and those results were theoretically validated. 

a ition, two test specimens were led and 
tested under conceritric, eccentric, and uniform line 
loads and structural efficiency of each specimen is 
monitored. The research results are analyzed in terms 
of joint efficiency, transverse load distribution, torsion- 
al efficiency, and composite action between deck and 
stringers. An orthotropic plate theory was adopted to 
predict the behavior of each test speciman, and the 
solutions were based on the first term approximation 
of Fourier analysis. Shear deflections were introduced 
in the analysis due to the nature of the material. Simpli- 
methods were used to establish the effective stiff- 


fied 
ness of each FRP component. 
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PB91-227728/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Joint Highway Research 


Project. 
Use of Waste Materials in Highway Construction. 


Executive L 

|. Ahmed. May 91, 13p FHWA/IN/JHRP-91/3-ES 
See also Final Report, PB91-227736. Sponsored by 
Federal Highway Administration, Indianapolis, IN. Indi- 
ana Div., and Indiana Dept. of Transportation, Indian- 
apoiis. 

The study synthesizes the information on the use of 
waste materials in highway construction. The informa- 
tion was obtained from a review of published literature 
supplemented by: recent ui ished reports, presen- 
tations of research updates by professionals at differ- 
ent forums, and personal meetings with the experts. In 
addition, a questionnaire regarding the use of waste 
materials was prepared and distributed to each of the 
state highway agencies. A majority of states respond- 
ed to the questionnaire, giving a summary of current 
practices in the use of waste materials in highway con- 
struction and thei the technical, envi- 
ronmental, and economic aspects of the various appli- 
cations of the materials. The report gives the 
state-of-the-practice in the use of the waste materials 
in oy construction in the United States and dis- 
cusses the applications of selected waste materials, 
including: waste tires, waste glass, reclaimed paving 
materials, slags and ‘ashes, building rubble, sewage 
sludge, and incinerator residue. 


PC A07/MF A02 
Purdue Univ., Lafayette, IN. Joint Highway Research 
Project. 
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~: ‘4 Waste Materials in Highway Construction. 
|. Ahmad. May 91, 127p FHWA/IN/JHRP-91/3-FR 
See also Executive Summary, PB91-227728. Spon- 
sored by Federal Highway Administration, Indianapo- 
lis, IN. Indiana Div., and Indiana Dept. of Transporta- 
tion, Indianapolis. 


The study synthesizes the information on the use of 
waste materials in highway construction. The informa- 
tion was obtained from a review of published literature 
supplemented by: recent unpublished reports, presen- 
tations of research updates by professionals at differ- 
ent forums, and personal meetings with the experts. In 
addition, a questionnaire regarding the use of waste 
materials was prepared and distributed to each of the 
state highway agencies. A majority of states respond- 
ed to the questionnaire, giving a summary of current 
practices in the use of waste materials in highway con- 
struction and their experiences on the technical, envi- 
ronmental, and economic aspects of the various appli- 
cations of the materials. The report briefly gives the 
state-of-the-practice in the use of the waste materials 
in highway construction in the United States and dis- 
cusses the applications of selected waste materials, 
including: waste tires, waste glass, reclaimed paving 
materials, slags and ashes, building rubble, sewage 
sludge, and incinerator residue. 


161,328 

PB91-227827/GAR PC A04/MF A01 
Texas Transportation Inst., College Station. 

Bond and Insurance Coverages for Highway Con- 
struction Contractors. 

Final rept. 

D. E. Hancher, D. Burke, and Z. Goff. Jul 91, 57p 
ISBN-0-309-04864-8, TRB/NCHRP-341 

Library of Congress catalog card no. 91-65992. Spon- 
sored by Transportation Research Board, Washington, 
DC., American Association of State Highway and 
Transportation Officials, Washington, DC., and Federal 
Highway Administration, Washington, DC 


The report documents and presents the results of a 
study to investigate the factors impacting bond and in- 
surance availability and cost for highway construction 
contractors. Inin the highway industry through two sur- 
veys, personal interviews, and through literature 
review. Surety bonds and traditional insurance cover- 
ages will continue to be required of highway contrac- 
tors performing government projects. Contractors with 
stable financial situations and performance 
records will continue to find such requirements of no 

nificant problems. An exception to this will be the 
difficulty in obtaining coverage for hazardous waste 
projects. Small and minority contractors will continue 
to have a difficult time obtaining traditional surety 
bonds, with lesser difficulty with insurance as long as 
they have good performance and safety records. 
There are several options for minority contractors to 
seek government assistance for bonding. Seventeen 
recommendations were developed for possible imple- 
mentation to alleviate current bond and insurance 
problem situations, nine for bonds and eight for insur- 
ance. etien tei research problem statements 
were deve , including scope, estimate cost and 
duration. Six problem statements were identified in the 
bond area and five in the insurance area. 


161,329 
PB91-229724/GAR PC A03/MF A01 
New Jersey Dept. of Transportation, Trenton. Bureau 
of oS Structures Research. 

cling of Bituminous Pavements, Buck- 
shutem oad, hum Route 670, Cumberland 


Final rept. 

V. Mottola, and A. Chmiel. Oct 90, 44p FHWA/NJ- 
88-519-7707 

Sponsored by Federal type cienad Administration, Tren- 
ton, NJ. New Jersey Div. 


The sty ve describes NJDOT’s first experience using a 
jecycling process for rehabilitation of a Bitumi- 

nous roadway. In this process 2 - 3 inches of Bitumi- 
nous material was milled along with 3 - 4 inches of 
base material. This material was then thoroughly 
mixed with an asphalt emulsion. The effectiveness of 
the process was gai by a program of Visual In- 
spection, Benkelman Beam Measurements, and Resil- 
ient Modulus Testing. However, the process was dis- 
continued after about 1 1/2 miles were completed be- 
cause of the overly ambitious approach taken. Major 
to the geometry of the original roadway were 
attempted with this process. These changes to line 


and grade were not possible with the equipment used 
on the project. Additionally, the material recycled with 
the surface course (mostly clays), required several 
days to set up necessitating closing of the roadway to 
all but local traffic. 
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PB91-231019/GAR PC A99/MF A06 

Oregon State Univ., Corvallis. Transportation Re- 

search Inst. 

Proceedings of the Workshop on Resilient Modu- 

lus Testing. 

Mar 90, 662p FHWA/TS-90/031 

Pe aye msored by Federal Highway Administration, 
Lean, VA. Office of Implementation, Oregon Dept. 

of Transportation, Salem, and American Association of 

+ *, ma and Transportation Officials, Washing- 

ton 


These proceedings are the ag ofa3 py! resilient 
modulus testing workshop. The objective of the work- 
shop was to address the be yey of utilizing and 
evaluating the resilient moduli of highway materials. At 
the workshop, 25 presentations were made on the var- 
ious a of test techniques and systems used to 
evaluate resilient modulus. Workshop discussions also 
included the importance of this property to character- 
ize highway materials as used in the mechanistic ap- 
proach to pavement design and the 1986 American 
Association of State Highway and Transportation Offi- 
= (AASHTO) Guide for Design of Pavement Struc- 
res. 


Soil & Rock Mechanics 
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AD-A238 091/3/GAR PC A05/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. Dept. of Civil 


a apey 

Study of Behavior and Micromechanical Mod- 
elling of Granular Soil. Volume 1. A Constitutive 
Relation for Granular Materials Based on the Con- 
tact Law Between Two 

Final rept. 6 Jan 89-15 May 91. 

yy ‘ a E. Petrakis. 22 May 91, 82p AFOSR- 
Grant AFOSR-89-0350 

See also Volume 2, AD-A238 092. 


A comprehensive research effort was conducted on 
constitutive and micromechanical modelling of granu- 
lar soil. This includes: (1) the development of a new 
constitutive relation for granular media based on the 
contact law between two spheres; (2) an experimental 
investigation on the stress-strain response of a glass 
bead material with 46 monotonic and cyclic experi 
ments on hollow cylinder specimens, most of 
constant mean stress tests to measure deviatoric re- 
sponse and behavior of initial and subsequent yield 
loci; and (3) numerical simulations of the behavior of 
— media using the discrete element method. 

he proposed constitutive law captures a number of 
key aspects of the observed stress-strain behavior of 
granular soils, and it predicts well the experiments on 
glass beads. Novel — of the pri model in- 
clude yield cones parallel to the failure envelope, and a 
basic relation between the field of elastoplastic moduli 
and the elastic constants of the material. 


161,3. 
AD A238 092/1/GAR PC A07/MF A02 
ee Polytechnic Inst., Troy, NY. Dept. of Civil 


Eng 

Study y of the Behavior and Micromechanical Mod- 
elling of Granular Soil. Volume 2. An Experimental 
investigation of the Behavior of Granular Media 
Under Load. 

Final rept. 6 Jan 89-15 May 91. 

E. Petrakis, R. Dobry, P. Van Laak, and P 
— 22 May 91, 135p AFOSR-TR-91- 
Grant AFOSR-89-0350 

See also Volume 3, AD-A238 158. 


A comprehensive research effort was conducted on 
constitutive and micromechanical modelling of granu- 
lar soil. This includes: (1) the development of a new 
constitutive relation for granular media based on the 
contact law between two spheres; (2) an experimental 
investigation on the stress-strain response of a glass 





bead material with 46 monotonic and cyclic e: i 
ments on hollow cylinder specimens, most oo tom 
constant mean stress tests to measure deviatoric re- 
sponse and behavior of initial and subsequent yield 
loci; and (3) numerical simulations of the behavior of 
inular media using the discrete element method. 
constitutive law captures a number of 
key aspects of the observed stress-strain behavior of 
— = ay Fe ~~ it a, = the experiments on 
glass beads. model in- 
clude yield cones age lel to the fa failure envelope, and a 
basic relation between the field of elastoplastic moduli 
and the elastic constants of the material. 
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AD-A238 158/0/GAR PC A03/MF A01 
Rensselaer \neaauneen Inst., Troy, NY. Dept. of Civil 
Engineeri 
Study of Behavior and Micromechanical Mod- 
elling of Granular Soil. Volume 3. A Numerical In- 
of the Behavior of Granular Media 
Using Nonlinear Discrete Element Simulation. 
on rept. 6 6 Jen 89-1 i Ka 91. 


Ng, and L. Liu. 22 May 
91, 46p AFOSR-TR-91-0621 
Grant AFOSR-89-0350 
See also Volume 1, AD-A238 091. 


Nonlinear discrete element simulations were used to 
gen an insight on the nonlinear modelling of granu- 
lar soil. These simulations were based on an incre- 
mental solution to the nonlinear problem of two 
spheres in contact, in ‘ated into discrete element 
TRUBAL which was fu optimized for vector and 
parallel processing on the IBM 3090 supercomputer. It 
was found that this approach not only interprets suc- 
cessfully nonlinear behavior of soil, but also provides a 
wealth of information on the fabric changes during the 
loading. The yi surface of a granular ium, 
needed for defining the constitutive relation of such a 
medium, distorts by forming an apex in the direction of 
— while becoming flatter in the opposite direc- 
ion. This contrary to the practice followed in modelling 
Ppically media where the yield surface of soils are 
ly assumed to retain the same shape. Origin of 
distortion n lies in the texturing (or 
fabric anisotropy) which occurs in the direction of pres- 
training, as well as in the redistribution of interparticle 
contact forces in the absence of significant particle 
movement during the small strain probes needed to 
define the yield surface. These phenomena cause cer- 
= slip systems to be activated which produce the 
eristic apex which appear in the yield surface in 
direction. Therefore, distribution and mag- 
Pe 
derstanding of the macroscopic response of the 
medium. Accurate modelling of the contact force distri- 
bution can be achieved only if the behavior at the con- 
tact is fully understood and rigorously modelled. 


161,334 
DE91004792/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Use of thick-walled hollow pane creep tests for 
—— flow criteria for rock salt. 
H. S. Morgan, and W. R. Wawersik. 1990, 22p 
SAND-90-1861C, CONF-910907-2 
Contract AC04-76DP00789 
International congress on rock mechanics (7th), 
Aachen emery F.R.), a Sep 1991. Sponsored 
by Department of Energy, i 
Portions of this document are il 
pr 


Finite element simulations of two laboratory creep 
tests on thick-walled hollow cylinders of rock salt are 
evaluated to determine if such bench-scale experi- 
ments can be used to establish applicability of either 
von Mises or Tresca stress measures and associated 
flow conditions. In the tests, the cylinders were loaded 
axially and pressurized both internally and externally to 
produce stress fields similar to those found around un- 
‘ound excavations in rock salt. Several different 
bey ap tages were used in each test. The simulations 
ae it for each of two creep models studied, quite 
different deformations of the cylinders are predicted 
the Mises and Tresca flow criteria, especially if 
i between the cylinders and axial loading platens 
is ignored. When friction is included in the simulations, 
the differences in deformation are changed but are sill 
pen distinguishable. 10 refs., 10 figs. 


sible in microfiche 


PC A03/MF A01 
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Oak Ridge National Lab., TN. 
Failure mechanisms of fractured rock: A fracture 
coalescence model. 


O. Reyes, and H. H. Einstein. 1991, 19p CONF- 
910907-3 

Contract AC05-840R21400 

International congress on rock mechanics (7th), 
Aachen (Germany, F.R.), 16-20 Sep 1991. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Uniaxial compression experiments with a rock-like 
model material showed that preexisting fractures coa- 
lescence in two different modes. If the preexisting frac- 
tures overlap coalescence through interconnection of 
the developing wing cracks; if the preexisting fractures 
do not overlap coalescences occurs through second- 
ary cracks which occur in addition to and after the wing 
cracks. the coalescence loads for non-overlapping 
fractures are lower and thus more critical than for over- 
lapping fractures with otherwise identical geometry. 
Coalescence through secondary cracks has so far not 
been observed experimentally. Aiso, no predictive 
analysis did exist for either one of the two coalescence 
modes. Thus, an analytical model for secondary crack 
coalescence was developed and validated. It was for- 
mulated by combining a smeared crack/damage me- 
chanics approach with a strain based failure criterion. 
18 refs., 16 figs. 
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PB91-226282/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Engineering Science. 
Assessment of Chamber Size Effects in the Cali- 
bration of ‘In situ’ Tests in Sand. 

F. Schnaid, and G. T. Houlsby. 1990, 20p OUEL- 
1849/90, SM110/90 


Calibration chamber tests are currently used to estab- 
lish correlations between in situ testing data and the 
engineering properties of sands, and play an important 
role in the understanding of such tests. Practical and 
economic considerations require that calibration 
chambers must be of limited size, and so the chosen 
boundary conditions have an important effect on the 
results. An assessment is made of the influence of 
chamber size effects on the measured values of the 
limit pressure obtained from the pressuremeter test, 
and the cone resistance values from the cone pene- 
trometer test. Experimental and numerical data sug- 
gest that the effect of the proximity of the chamber 
boundaries is significant for dense and medium sand, 
and is observed even for loose sand. 
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PB91-226555/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Engineering Science. 
Measurement of the Properties of Sand by the 
Cone Pressuremeter Test. 

F. Schnaid, and G. T. Houlsby. 1991, 38p OUEL- 
1870/91, SM113/91 


The cone-pressuremeter is a new site investigation 
device which incorporates a pressuremeter behind a 
standard cone penetrometer tip. The paper is con- 
cerned with the development of an understanding of 
the new device, and in particular the establishment of 
a detailed procedure to allow the test to be used to 
determine the engineering properties of cohesionless 
soils. A series of 34 calibration chamber tests is de- 
scribed, in which three cone-pressuremeter prototypes 
with cross-sectional areas of 15 cm sq, 10 cm sq, and 
5 cm s1 were used. A program of calibration designed 
to examine the influence of relative density, stress 
level and stress ratio on the values of limit pressure 
obtained from the cone-pressuremeter test and the 
cone resistance values obtained from the cone test is 
presented. A procedure for deducing the in situ hori- 
zontal stress, density and friction angle is described, 
and is used to back-analyse successfully the test data. 
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AD-A238 028/5/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. 


tots and Tee- and Thove-amensioasl teasers: 

poh tm Two- and Measure- 
in Flames. 

Final r rept. 1 Jan 88-31 Jan 9 

R. K. ety 15 May 91, 24p 


AFOSR-TR-91-0599 
Grant AFOSR-88-0100 


Significant progress has been made in the ——- 
two research areas: (1) i Go Coane tnd ow. 
waned aaicanl er nane poren 
plication of two- and three- dimensional scalar eae: 
in flames. In the pre wen donod spec- 


which stimulated 
(SRS); @ Excitation of SRS with si 
timode Q-switched lasers; Daeg ‘our-wave — 
processes in cage Boe eee 


quency generation 
scalar imaging include the fol 
ofthe time evolution in promed using 
imaging techniques: (2) Piecanea of new tech- 
riques for following the time evolution of flow eu 
tures in three dimensions; (3) Introduction of a tech- 
bd yn 
gradient in a nonreact- 
ing flow, which allows calculation of the scalar 
tion; pe baer ete tate 
fs) 
ental dftusion effects 
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DE91010898/GAR 
Hochmuth (Frank ee ME. 


Steam generator integral down-draft dryer. 
Project status report, January 1-March 31, 1991. 
F. W. Hochtauth. Apr 91, 27p DOE/CE/15437-T7 


Contract FG01-89CE15437 
Sponsored by of Energy, Washington, DC. 


ee eport on this project. The 
to determine, oe 
mercial of the 
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Sandia National eye 
HVOF: Particle, flame Giasbites ant cestng 
R. Marantz, M. F. Smith, and W. 


- A. Kowalsky, D. 

L. Oberkampf. 1990, ‘17p SAND-90-0844C, CONF- 
900520-6 
—e ee 


(ard), Lo Beach, 5 Boach, CA (USA), 21-24 May 1990, Spor Spon- 
SSistgaenatet Washington, DC. 


Energy, A 
November 15,1991 61 





COMBUSTION, ENGINES, & PROPELLANTS 


Combustion & ignition 


Dual focus laser velocimetry (L2F), photographic tech- 
niques, and pressure measurements were used to in- 

estigate particle and flame characteristics of a high 
velocity n/fuel (HVOF) flame spray gun known 
as “CDS”. Velocities of alumina, tungsten carbide, and 
Triballoy particles within the HVOF effluent stream 
have been measured using L2F techniques. Photo- 
graphs of the exiting gases were used to determine the 
local Mach numbers within the gas stream. Measure- 
ments of Mach angles in the photographs were used 
to determine the actual gas velocity in the free jet of 
the device. Pressure measurements were made on the 
HVOF device which enabled calculations of the gas 
content, R, and the specific heat ratio, (kappa). These 
calculations combined with estimates of gas tempera- 
ture are used to calculate gas velocities at Mach 1 
(nozzle exit). The HVOF device was used to produce 
dense WC/12 wt. % Co and Triballoy T-400 coatings. 
For the two gas flow conditions examined, higher hard- 
ness values and densities were observed for coatings 
=" at the higher gas flow rates. 1 ref., 8 figs., 3 


161,341 
N91-28107/1/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 


) 
Tuskegee Univ., AL. School of Engineering and Archi- 


tecture. 
Electrode Erosion in Low Power Arcjet Thrusters. 
A. Ghosh, and P. K. Ray. 1989, 6p 

Contract NAG3-726 

In Alabama A & M Univ., NASA-Hbcu Space Science 
4 Engineering Research Forum Proceedings p 323- 


Low power arcjet thrusters (0.5 to 3 kW) are currently 
being considered for North-South station keeping of 
geosynchronous communication satellites. The ero- 
sion mechanisms of cathodes in these thrusters are 
—y well understood. The experimental set-up to 
produce a steady state electric arc in a gas flow is de- 
scribed and some prelimi Aang results on 
ened erosion are present 
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PBS1-230284/GAR PC A03/MF A01 

Bureau of Mines, Pittsburgh, PA. Pittsburgh Research 

Center. 

be Cyanide and Smoke Particle Character- 
istics during Combustion of Polyurethane Foams 

and Other Nitrogen-Containing Materials. Develop- 

ment of a Test Parameter. 

Rept. of investigations/1 991. 

M. |. De Rosa, and C. D. Litton. 1991, 22p 

BUMINES-RI-9367 

Library of Congress catalog card no. 90-22809. 


The U.S. Bureau of Mines performed experiments to 
determine the hydrogen cyanide (HCN) concentrations 
and smoke particle characteristics during the combus- 
tion of flexible polyurethane foams and other nitrogen- 
containing materials for the development of a test pa- 
rameter. experiments were conducted in an ap- 
yeey,! 20-L furnace at set furnace temperatures 
and 1,000C for a 14-min duration, with an airflow 
the furnace of 10 L/min. The variables studied 
a ry te of time were the gaseous and aerosol 
HCN concentrations, the smoke particle average di- 
ameter d(sub g) and concentration n(sub 0), and the 
product of the smoke particle diameter and concentra- 
tion —_ g)n(sub 0). Carbon monoxide, carbon diox- 
ide, concentrations, sample mass weight 
loss, a mace temperatures were also studied; 
analyses of nitrogen and cyanate content of the mate- 
rial were carried out. Results show that d(sub g)n(sub 
os correlates directly with the HCN concentrations, 
which depend on the nitrogen and cyanate contents of 

the material. 


R PC A03/MF A01 
Bureau of Mines, Pittsburgh, PA. Pittsburgh Research 


Center. 

Embedded Hydrogen Chioride and Smoke Particle 
Characteristics ng Combustion of Polyvinyl 
Chioride and Chiorinated Mine Materials. 

Rept. of investigations/1991. 

M. |. De Rosa, and C. D. Litton. 1991, 19p 
BUMINES-RI-9368 

Library of Congress catalog card no. 90-2503. 


The U.S. Bureau of Mines performed experiments to 
determine the embedded hydrogen chloride (HC1) and 
smoke particle characteristics during combustion of 


62 VOL. 91, No. 22 


polyvinyl chloride (PVC) and chlorinated mine materi- 
als for development of a test parameter. The experi- 
ments were conducted in an approximately 20-L fur- 
nace at set furnace temperatures of 250 and 1,000C, 
for a 14-min duration, with an airflow through the fur- 
nace of 10L/min. The variables studied, as a function 
of time, were hydrogen chloride embedded on smoke 
particles, hydrogen chloride concentrations in the gas 
phase, smoke particle average diameter and concen- 
tration and product of smoke particle diameter and 
concentration. Other variables included carbon mon- 
oxide (CO), carbon dioxide (CO2), and oxy a (02) 
concentrations; sample mass weight loss; furnace 
temperatures. Results show that there is a correlation 
between embedded hydrogen chloride, hydrogen 
chloride gas concentrations, and inverse of the smoke 

icle diameter-concentration product. These corre- 
lations will enable development of a simple test param- 
eter to assess the toxic hazard that these materials 
pose during fire. 


161,344 
PB91-232058/GAR PC A03/MF A01 
Michigan Univ., Ann Arbor. Dept. of Aerospace Engi- 


0 

er Structure and NOx 
Reduction Rrurbulent "Natural Gas Fiames. 
Annual Report, January-December 1990. 
J. F. Driscoll, and W. J. A. Dahm. 17 Jun 91, 47p 
GRI-91/0144 
Contract GRI-5087-260-1443 
Color illustrations reproduced in black and white. 
Sponsored by Gas Research Inst., Chicago, IL. 


To identify and understand novel methods for in-flame 
NOx reduction in turbulent natural gas flames. The 
report involves four primary tasks: (1) to directly meas- 
ure the NOx emission index levels over a wide range of 
turbulent flame conditions, (2) to measure the physical 
structure of the molecular diffusion and chemical reac- 
tion processes in turbulent gas flames, (3) to relate this 
structure to the primary physical processes that are in- 
volved in the formation of nitric oxides in turbulent nat- 
ural gas flames, and (4) to incorporate the above re- 
sults into simple models and scaling laws allowing ac- 
curate correlation and prediction of the overa!l NOx 
emission levels in practical natural gas burning appli- 
cations. 
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PB91-232066/GAR PC A06/MF A02 
Georgia Inst. of Tech., Atlanta. School of Aerospace 
Engineering. 

Pu ing Burners: Controlling Mechanisms and 
Performance. Final Report, January 1, 1987-June 


30, 1990. 

J. |. Jagoda, B. R. Daniel, and B. T. Zinn. Jun 91, 
101p GRI-91/0105 

Contract GRI-5087-260-1466 

See also report for 1988, PB90-162165. Sponsored by 
Gas Research Inst., Chicago, IL. 


The objective of the study was to increase the under- 
standing of the physical processes which control the 
mixing and heat release processes in valved, natural 
gas fired, pulse combustors. The effects of combustor 
geometry and heat transfer upon the performance of 
the pulse combustor were investigated. The flow and 
flame spread in the pulse combustor were visualized 
using high speed shadowgraphy and radical imaging, 
respectively. In addition, the flow field has been quanti- 
fied using laser Doppler velocimetry. The resulting 
data were used to explain the dependence of the pulse 
combustor’s performance upon the timing of the entry 
of the reactants and the complex interaction between 
the fuel and air jets. Furthermore, the reasons for the 
existence of lean and rich limits of operation were de- 
termined. Under a separate task, the acoustic charac- 
teristics of the various parts which make up a — 
combustor were determined using an impedance tu 
technique. Finally, an analytical scheme was coh 
oped which allows the calculation of the admittance of 
entire sections of the pulse combustor from measured 
admittances of its component parts. 
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DE91508867/GAR PC A03/MF AO1 
ENEA, Casaccia (Italy). Centro Ricerche Energia. 


Veicoli elettrici e consumo ico: Rendi- 


formance, — 

A. Fontanella, a 
EN-SIRE-90-20, TVENS 
In Italian. 

U.S. Sales Only. 


ia. — 30p ENEA-RTI- 


The electric motor can substitute the gasoline or diesel 
engine in many transport tasks. ENEA (Italian Commis- 
sion for Nuclear and Alternative Energy Sources) is 
conducting studies on the applicability of electric vehi- 
cles. This paper presents theoretical/practical aspects 
relevant to the optimum use of electric vehicles for 
specific operating conditions. ENEA’s studies have led 
to the development of the V econ simulation code 
used in electric motor efficiency/performance calcula- 
tions. The suitability of this code for electric vehicle 
design and operation is assessed. 
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N91-27215/3/GAR PC A03/MF A01 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Raumfahrt- 


leme. 
Nonequilloium in a Low Power Arcjet Nozzle. 
Final Report. 

D. M. Zube, and R. M. Myers. Jul 91, 24p NAS 
1.26:187166, E-6427, NASA-CR-187166 

Contract NAS3-25266 

Presented at the 27TH Joint Propulsion Conference, 
Sacramento, Ca, 24-27 Jun. 1991; Sponsored in Part 
by AIAA, SAE, ASME and ASEE. 


—— spectroscopy measurements were made of 
st ag thane cope <oryhenh kW class arcjet 
Suu. The thruster lant was a hydrogen-nitro- 
gen mixture used to simulate fully de 
zine. The 0.25 mm Garaiet Nélte wore Ged into the 
diverging section of the tungsten thruster nozzle to 
optical access to the internal flow. A 


expanding plasma using 

relative line intensity techniques. The atomic excitation 
temperatures decreased from 18,000K at a location 3 
mm downstream of the constrictor to 9,000K at a loca- 
tion 9 mm from the constrictor, while the molecular vi- 
brational and rotational temperatures decreased from 
6,500K to 2,500K and from 8, 000K to 3,000K ay 

tions. The electron den- 


tively, betw 
sity eonwred using ‘Nine Stark broadeni }: 
decreased from ea 10 exp = cm(-3) to — 
times 10(exp 14) = during the expansion. The 

sults show that the plasma is highly ronequiliethern 
throughout the nozzle, with most relaxation times 
equal or exceeding the particle ene en, time. 
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N91-27375/5/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
a OH. Lewis sag Center. 
Pressurization of Cryogenic Vessels 
Vapor Inj 


u Submerged jection. 
R. J. Stochi, N. T. Vandresar, and R. F. Lacovic. 
i. _ NAS 1.15:104516, E-6386, NASA- 

1 


at Mol ae ee, Engineering and Interna- 
tional Cryogenic Materials Conference, Huntsville, AL, 
11-14 Jun. 1991; — by NA 
Space Flight Center and Alabama Univ. 


SA. Marshall 
Experimental results are reported for sub’ injec- 
eee and expulsion tests of a 4.89 cu m 
liqui modey er ot tank. The pressurant injector was posi- 
tioned near the bottom of the test vessel to simulate 
liquid engulfment of the pressurant gas inlet; a condi- 
tion that may occur in low-gravity conditions. ——— 
indicate a. ae reduction in pressurization effi- 
ciency, requirements xi- 
quent 8 wes greater ideal — 
submerged vapor injection shou avoided 
as a = pressurization method 
never The work Crecerted herein vali- 
— se pressurent requirements are ——. 
ict 
So mibtaeepedintecton teoteagente eunptoyed.- 
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N91-28108/9/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 


A04 
National Aeronai Space Administration, 
Hampton, VA. pene sicemal Center. 
peg ey of on-Board Meth- 
lu, J. F. a A. Adeyiga, S. Perdue, 


. B. Northam. 1989, > 
SA-Hbcu Space Science 
-_ Engineering Research Forum Proceedings p 329- 


using an average thrust to dra ae te ao 
hypersonic flight phase sao in more 
i io altitude increments. This ap- 
constant pened fli The neo oe 
pressure flig e fe) 
volume on drag, structural and 


propel- 
t for the last phase is found by employ- 
pape rocket equations. The candidate fuel sys- 
tems such as the cryogenic fuel and 
sold and quid endothermic 
densities and cooli 
i] 
Laing the ahove mode 
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AD-A237 937/8/GAR PC A04/MF A01 
= State Univ., State College. Applied Re- 


U - a Calculations in Turbomachinery. 
Technical rept. 
) Zierke. Jul 91, 57p Rept no. ARL/PSU/TR-91- 


ie eet ie 0 eere st Oe ee ene 
that occur within a turboma- 


ina bene a manner to computer crentae forces 
and moments on the shaft of a rotor operating within a 
nonuniform inflow. Techniques for computing these 
unsteady forces and moments on a rotor blade row 
with rake and skew are included. 
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AD-A237 943/6/GAR PC A08/MF A02 
National Taiwan Univ., Taipei. Inst. of Applied Mechan- 


itera nAUTAM) 8 Se be snags 
namics in Combustors Held in Talpet Taw 


5 June 1991. 

Rept. for 3-5 Jun 91. 

R. S. Lee, J. H. Whitelaw, and T.-S. Wung. Jun 91, 
175p R/D-6636-AN-02 


The subject of aerothermodynamics is playing an ever 
increasingly critical role in a variety of important indus- 
trial and technical problems in the In of combus- 
tors. In recent years, it has become the counel alien: 
tion among gran oy from research laboratories 
and industries around the world resulting in a large 
oe crane aa nee year. 

deal with a certain 
problem area, for instance that of the global combus- 
tion of fuel droplets in a flow. Because of the inherent 
complexities involved in such flows, the analytical 
effort has been mostly confined to over-simplified and 
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mT 


over-id flow syst while the experimental 
effort has been mostly directed towards global meas- 
urements of flows found in industrial applications. With 
the rapid and phenomenal deve nts of key re- 
search tools mostly in the last two des, in 
lar those of modern digital computers, laser _ and 
electronics, many of previously unthinkable, rigor- 
ous investigations in real-life flows have radually 
become feasible. It is against this background that this 
international conference on the aero thermodynamics 
in combustors is being held at this point in time. This 
symposium involves presentation of papers con- 
cerned with Flow and Thermodynamic Characteristics 
of Combustors, with em is on gas-turbine combus- 
tors and including information relevant to rocket 
motors, internal combustion engines and furnaces. It is 
expected to involve descriptions of experimental and 
numerical work which has been performed to aid un- 
derstanding of physical processes including chemical 
kinetics, turbulent mixing, droplet dispersion, coales- 
cence and evaporation, scalar transport, premixed and 
non-premixed combustion and radiation. 
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AD-A238 076/4/GAR PC A03/MF A01 
Army Aviation Systems Semmens, St. Louis, MO. 
Smail Gas Turbine Engine Technology. 

R. W. Niedwiecki, and P. L. Meitner. 1991, 26p Rept 
no. USAAVSCOM-TR-87-C-6 


Performance of small gas turbine engines in the 250 to 
1000 hp size range is significantly lower than that of 
I ines. Engines of this size are typically used in 

torcraft, commutercraft, general aviation, and cruise 
missile applications. Principal reasons for lower effi- 
ciencies of smaller engines are well known: Compo- 
nent efficiencies are lower by as much as 8 to 10 per- 
centage points because of size effects. Small engines 
are designed for lower cycle pressures and tempera- 
tures because of smaller blading and cooling limita- 
tions. The highly developed analytical and manufactur- 
ing techniques evolved for large engines are not di- 
rectly transferrable to small engines. Thus, it has been 
recognized that a focused effort addressing technol- 
ogies for small engines was needed and could signifi- 
cantly impact their performance. Recently, in-house 
and contract studies were undertaken to identify ad- 
vanced engine cycle and component requirements for 
substantial performance improvement of smail gas tur- 
bines for projected year 2000 applications. This paper 
presents results of both in-house research and con- 
tract studies, conducted with Allison, AVCO Lycoming, 
Garrett, Teledyne CAE, and Williams International 
Rotorcraft results are -—~ hasized. Projected fuel sav- 
ings of 22-42% could attained. Accompanying 
direct operating cost reductions of 11-17%, dependi 
on fuel cost, were also estimated. High payoff techno 
ogies are identified for all engine applications, and 
recent results of experimental research to evolve the 
high payoff technologies are described 
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AD-A238 179/6/GAR PC A03/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Computer ram for Prediction of Internal Per- 
formance of a Seem 

Propulsion technical me 

L. P. Erm. Apr 91, 23p ARL-PROP-TM-452, DODA- 
AR-006-599 


The operation of a computer program to predict ideal- 
ized ramrocket performance is described. The pro- 
poy predicts performance for chosen aerodynamic 

amic variables and contains provision 
ng varying the gas generator propellant formulation. 
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AD-A238 182/0/GAR PC A03/MF A01 
Aeronautical — Labs., fe nae 4 ——_ 
Improved Method o' f Investigation of Compressor 
Blade Fit Using raphic interferometry. 

Aircraft a technical memo. 

J. Gordon, D. E. Rowlands. Jan 91, 21p ARL- 
STRUCTACST av, DODA-AR-006-128 


Holography is a technique which has many scientific 
applications, and is now gaining acceptance in indus- 
try. It enables the recording of three-dimensional infor- 
mation about an object on a two-dimensional medium. 
Currently used methods of taking holograms rely on 
the recording the interference pattern which is gener- 
ated when light from a coherent monochromatic 
source is split into two, (or sometimes more) beams, 
the are recombined at the recording medium. One 

of the beams is reflected, or scattered from the object. 
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As the source is the recombined beams 
interfere, and the resulting interference pattern is 
stored by the recording medium. The stored — 
moneional optical field of the object: The light reaching 
fe) r 

boy recording medium after reflection by the object is 
called the object or subject beam, the split off portion 
with which it interferes at the recording medium is 
called the reference beam. 


161,355 
AD-A238 324/8/GAR PC A16/MF A03 
Advisory br ee eyo Research and Develop- 


ment, sem era bony es ine (France). 

Low Temperature En Ses a of Tur- 
boengines (Design my User’s io. 

ence Proceedings of Propulsion and 

. eee se (76th) Held in Brusseis, 

May 91, 373p po no. —— 

Text in French and E nglish 


Ticen cuaennnenen inners ae stata. 
The symposium was composed of 4 sessions: Cold 
weather operation experience and requirements (6); 
Henares sag opraegenin Mh (14); Fuel effects and lu- 
bricants behavior (5); TS 


GAR PC A09/MF A03 
lowa State Univ., Ames. Dept. of Mechanical Engineer- 


ing. 
of Axial-Flow Compressor Stall 
by Variation of Stationary Blade Setting 
Final technical 


rept. 
J. P. Rukavina, and T. H. Okiishi. Apr 91, 193p 
Contract F33615-87-C-2739 


The useful operating range of the multistage, axial-flow 
compressor component of a gas turbine engine limits 
the extent of operation of that engine. Generally, the 
compressor stalls or surges at a low flow rate and 
chokes a a high flow rate. Thus, any improvement in 
limits is normally of benefit to the engine also. 
for delaying the onset of rotating stall in a adden 
axial-flow which involved circumferentially 


were completed. 


Comparisons 
angles) and snodined comps (circumferentially uni- 
dai 


fennel ne ‘eting angles) 2 oan 
were made. A variety of blade setting angle circumfer- 
ential variation patterns were tested. 


161,357 
DE91014172/GAR PC A03/MF A01 
EG and G Idaho, Inc., — Falls. , 

in turbines. 


two phase e: 
. Goswami, S. H i, and G. Mines. 1991, 

19p EGG-M-91136, INF-910379-1 

Contract ACO7-761D01570 

International solar conference, Reno, NV 

(USA), 17-22 Mar 1991. ed by Department of 

Energy, Washington, DC. 


Efficiency of binary power cycles can be improved by 
expanding the hydrocarbon working fluids through two 
— region in a turbine and exiting at saturated or 

condition. This improvement can be 


veloped oY, which it is ‘possible to detect particles as 

small as 10 angstroms in size. The basis of the tech- 
nique is that particles of size less than one third of the 
wavelength of the incident radiation will scatter ac- 
cording of Rayleigh scattering theory. According to this 
theory, the intensity of the scattered light will be the 
same in the forward as well as in the backward direc- 
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tions. Therefore, measurement of the scattered inten- 
sity at two or three different angles will confirm the 
presence of Rayleigh scattering. size of the parti- 
cles can, then, be calculated from the measured scat- 
tered intensity according 4 ~~; i aa scattering 
equation. 13 refs., 14 figs., 3 
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N91-26146/1/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

GED Anaya of Jt sing In Low tox Flametube 
o' ing in Low Nox Fiametu 

Combustors. 


M. V. Talpallikar, C. E. Smith, M. C. Lai, and J. D. 
Holdeman. 1991, 11p NAS 1.15:104466, E-6313, 
NASA-TM-104466 

Contract NAS3-25834 

Presented at the 36th International Gas Turbine and 
Aeroengine ress and n, Orlando, FL, 3-6 
Jun. 1991; Sponsored by ASME. "Original contains 
color illustrations. 


The wore ob rapa tec irl RQL) combus- 
tor was identified as a potential gas turbine combustor 
— to reduce NO(x) emissions in High Speed Civil 

(HSCT) aircraft. To demonstrate reduced 
NOGO levels, cylindrical flametube versions of RQL 
combustors are being tested at NASA Lewis Research 
Center. A critical tech wes gma oh the RQL com- 
bustor is a method of quickly mixing by-pass combus- 
tion air with rich-burn gases. Jet mixing in a cylindrical 
quick-mix section was numerically analyzed. The 
quick-mix configuration was five ra Pi in diameter 
and twelve radial-inflow slots. The numerical 
+b Comoaas performed with an advanced, validated 
3-D tional Fluid Dynamics (CFD) code named 
REFLEQS. Parametric variation of jet-to-mainstream 
momentum flux ratio (J) and slot aspect ratio was in- 
vestigated. Both oe and reacting analyses 
were performed. Results showed mixing and NO(x) 
emissions to be highly sensitive to J slot aspect 
ratio. Lowest NO(x) emissions occurred when the dilu- 
tion jet penetrated to approximately mid-radius. The vi- 
ability of using 3-D CFD analyses for optimizing jet 
mixing was demonstrated. 


61,359 
NO(-27158/5/GAR alii an — A16/MF A03 
ichigan Technolog niv., Houghton. 
Analysis of Rotary Combustion 


Final Report. 

C. Vilmann. 1991, 361p NAS 1.26:188187, NASA- 
CR-188187 

Contract NAG3-456 


This analysis of the deformation of rotary combustion 
= housings — the following obj es: (1) 

the development and verification of a finite element 
model of the trochoid housing, (2) the prediction of the 
stress and deformation is present within the tro- 
choid housing during operating conditions, and (3) the 
development of a specialized ee anrorspead which 
would shorten the time necessary for mesh generation 
of a trochoid housing’s FEM model from roughly one 
month to approximately two man hours. Executable 
finite element models were developed for both the 
Mazda the Outboard Marine Corporation trochoid 
housings. It was also demonstrated that a preproces- 
sor which would hasten the generation of finite ele- 
ment models of a rotary engine was possible to devel- 
op. The above objectives are treated in detail in the 
attached . The first deals with finite ele- 
ment modeling of a Wankel engine center housing, 
and the second with the development of a preproces- 
sor that generates finite element models of rotary com- 
bustion engine center housings. A computer program, 
= to generate finite element models of user de- 
fined rotary combustion engine center housing geome- 
tries, is also included. 


PC A03/MF A01 
and Space Administration, 
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N91-27159/3/GAR 
National Aeronautics 
Cleveland, OH. Lewis Research Center. 

ae” Tabs on the Evolution of an Axisymme- 


K. B. M. Q. Zaman, M. Samimy, and M. F. Reeder. 
1991, 14p NAS 1.15:104472, E-6125, NASA-TM- 
104472 


Presented at the yovt Symposium on Turbulent 
Shear Flows, Munich, henge Republic of Germany, 9-11 
Sep. 1991; by the Technical Univ. Of 
Munich. 
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The effect of vortex ore in the form of small 
tabs at the nozzle exit, on the evolution of an axisym- 
metric jet was investigated experimentally over a jet 
Mach number range of 0.34 to 1.81. The effects of 
one, two, and four tabs were studied in comparison 
with the corresponding case without a tab. Each tab 
introduced an indentation in the shear layer, apparent- 
ly through the action of streamwise vortices which ap- 
peared to be of the trailing vortex ype oe from 
the peed of the tab rather that of t lace vortex 

pe ny from the base of the tab. The resultant 
Shect two tabs, placed at diametrically opposite lo- 
cations, was to essentially bifurcate the jet. The influ- 
ence of the tabs was essentially the same at subsonic 
and supersonic conditions indicating that compress- 
ibility has little to do with the effect. 
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N91-27160/1/GAR PC A03/MF A01 

Cleveland State Univ., OH. 

pene apie: jo and Code Verification of Aero- 
and Heat Transfer Related to Turboma- 


inery. 
py al Re inal Report. 
|. King. 15 Jul 91, = ha 1.26:188640, ORS- 
KGG. R1, NASA-CR-18 
Contract NCC3-195 


Discussed here are the writing of a data acquisition 
code and the installation and testing of new pressure 
and temperature instrumentation to be used in the 
testing and evaluation of miniature heat flux sensors. A 
brief summary of the problem which led to the need for 
these tests is presented as well as a proposed data 
acquisition program and the results of investigations of 
two measurement systems, the Omega OM-900 tem- 
perature sensing system and the Scani-Valve Hyscan 
pressure measurement system. 


161,362 
N91-27163/5/GAR PC A08/MF A02 
a Inc., Santa Monica, CA. 
Detonation Duct Gas Generator Demonstration 
Final Ret Repo 


Py ane mony GA Brinlee, P. Othmer, and M. A. 
Whelan. Jun 91, 168p NAS 1.26:1871 137, NASA-CR- 
1 
Contract NAS3-25453 


The Jor irises of the generation of detonation waves 
ing periodically across high speed channel flow is 
experimentally demonstrated. Such waves are essen- 
tial to the concept of compressing oe ocaemyer “4 and 
increasing the engine pressure compressor with the 
objective of reducing conventional compressor re- 
quirements and increasing the engine thermodynamic 
efficiency through isochoric energy addition. By gener- 
ating transient transverse waves, rather than standing 
waves, shock wave losses are reduced by an order of 
magnitude. The ultimate objective is to use such deto- 
nation ducts downstream of a low pressure gas turbine 
compressor to produce a high overall pressure ratio 
ic cycle. A 4 foot long, 1 inch x 12 inch 
cross-section, detonation duct was operated in a blow- 
down mode using compressed air reservoirs. Liquid or 
vapor propane was injected through injectors or sole- 
noid valves located in the plenum or the duct itself. 
Detonation waves were generated when the mixture 
was ignited by a row of spark plugs in the duct wall. 
Protioms with fuel injection and mixing limited the air 
Is to about Mach 0.5, frequencies to below 10 

iz, and measu measured pressure ratios of about 5 to 6. The 
feasibility of the gas dynamic compression was dem- 
a and the critical problem areas were identi- 
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N91-27164/3/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Modern CF Applications for the Design of a Re- 
Shear Layer Facility. 

st T. Yu, C. T. Chang, and C. J. Marek. 1991, 13p 

NAS 1.15:104523, E-6396, NASA-TM-104523 

Contract NAS3-25266 

Previously Announced in IAA as A91-21540. Present- 

ed at the 29TH Aerospace bers ages + pies Reno, 

NV, 7-10 Jan. 1991; Sponsored by Al. 


The RPLUS2D code, capable of calculating high 
speed reacting flows, was adopted to design a com- 

pressible eno layer facility. In order to create reacting 
Sheer layers at high convective Mach numbers, hot air 
streams at supersonic speeds, rendered by converg- 


po Bee pe nozzles, must be provided. A finite rate 

chemistry model is used to simulate the nozzle flows. 
Results are compared with one-dimensional solutions 
at chemical equilibrium, Additionally, a two equation 
turbulence model with compressibility effects was suc- 
cessfully incorporated with the RPLUS code. The 
model was applied to simulate a supersonic shear 
layer. Preliminary results show favorable comparisons 
with the experimental data. 
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N91-27165/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
arene, OH. Lewis Research Center. 

nalytical Combustion/Emissions Research Relat- 
by ag oo NASA Hig Research ram. 

en. 1984, 12p NAS 1.15:104521, E-6392, 

NASAY -10452 
Presented at yl 27TH Joint Propulsion Conference, 
Sacramento, CA, 24-27 Jun. 1991; Sponsored by 
AIAA, SAE, ASME, and ASEE. 


Increasing the pressure and temperature of the en- 
gin es of new generation supersonic airliners increases 

the emissions of nitrogen oxides to a level that would 
have an adverse impact on the Earth’s protective 
ozone layer. In the process of implementing low emis- 
sions combustor technologies, NASA Lewis Research 
Center has pursued a combustion analysis program to 
guide combustor design processes, to identify poten- 
tial concepts of greatest promise, and to optimize them 
at low cost, with short turn-around time. The approach 
is to upgrade and apply advanced computer programs 
for gas turbine applications. Efforts have been made to 
improve the code ilities of modeling the physics. 
Test cases and experiments are used for code valida- 
tion. To provide insight into the combustion process 
and combustor design, two-dimensional and three-di- 
mensional codes such as KIVA-II and LeRC 3D have 
been used. These codes are operational and calcula- 
tions have been performed to guide low emissions 
combustion experiments. 
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N91-27489/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Visualization Techniques to Experimentally Model 
we and Heat Transfer in Turbine and Aircraft 
LM, Russo and S. A. Hippensteele. Jun 91, 19p 
Original lomine color illustrations. 


Increased attention to fuel economy and increased 
thrust requirements have increased the demand for 
higher aircraft gas turbine engine efficiency through 
the use of higher turbine inlet temperatures. These 
higher temperatures increase the importance of under- 
standing the heat transfer patterns which occur 
throughout the turbine passages. It is often n 

to use a special coating or some form of cooling to 
maintain metal temperatures at a level which the metal 
can withstand for long periods of time. Effective cool- 
ing schemes can result in significant fuel savings 
through higher allowable turbine inlet temperatures 
and can increase engine life. Before proceeding with 
the development of an y new turbine it is economically 
desirable to create both mathematical and experimen- 
tal models to study and predict flow characteristics and 
temperature distributions. Some of the methods are 
described used to physically model heat transfer pat- 
terns, cooling schemes, and other complex flow pat- 
terns associated with turbine and aircraft passages. 
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PAT-APPL-7-647 902/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Multi-Heat Addition Turbine Engine. 

Patent Application. 

L. C. Franciscus, and T. A. Brabbs. Filed 30 Jan 91, 
12p N91-23180/3 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A multi-heat addition turbine engine (MHATE) incorpo- 
rates a plurality of heat addition devices to transfer 
lurality of turbines to extract 
e from the air while converting it to work. The 
MHATE provides dry r and lower fuel consump- 
tion or lower combustor exit temperatures. 


energy to air and a 
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Not available NTIS 
Wisconsin Univ.-Madison. Engine Research Center. 
~ t of Ane ay hr ee sr em hPa 
mixed-Charge 


ar 1 1ep ARO-2G2S. NEG UIA 

R. D. Acie Tk 1 Mar 91,  Z — 71-EG-U1R 

Contract DAALO3-86-K-017. 

Availability: Pub. in SAE SP-910267 p1-17, 1 Mar 91. 

Available from SAE, 400 Commonwealth Drive, War- 
rendale, PA 15096, 0001. No copies furnished by 

DTIC/NTIS. 


No abstract available. 


Not available NTIS 
Wisconsin Univ.-Madison. Engine Research Center. 
tions of a Two-Stroke Engine Cylinder 
Flows. 
pstei eitz, and D. E. Foster. 1 Mar 
91, 19p ARO-24623.70-EG-U1R 
Contract DAALO3-86-K-0174 
Availability: Pub. in SAE, SP-849 p89-104, 1 Mar 91. 
Available from SAE, 400 Commonwelth Drive, Warren- 
- PA 15096-0001. No copies furnished by DTIC/ 


A modification of the computational fluid dynamics 
code KIVA-II is presented that allows computations to 
be made in complex engine tries. An exam 
application is given in which three versions of KIVA-II 
are run simultaneously. Each version considers a sep- 
arate block of the computational domain, and the 
blocks exchange boundary condition information with 
each other at their common interfaces. The use of sep- 
arate blocks permits the connectedness of the overall 
computational domain to change with time. The scav- 

enging flow in the cylinder, transfer pipes (ports), and 
exhaust pipe of a ported two-stroke engine with a 
moving piston was modeled in this way. Results are 
presented for three engine designs that differ only in 
the angle of their boost ports. Reprints. 


Not available NTIS 

pe nar Univ. _o. Engine Research Center. 
f Soot and Flame Temperature 
asus Tecan bcutinme bs the Gotiaiinr of'e tens 


" 
Moham mad, and G. L. Borman. 1 Mar 91, 18p 

ARO 24623. 69-EG-U1R 

Contract DAAL03-86-K-0174 

Availability: Pub. in SAE, SP-910728 p1-15, 1 Mar 91. 

Available from SAE, 400 Commonwelth Drive, Warren- 

-_ PA 15096-0001. No copies furnished by DTIC/ 


A single cylinder diesel engine with simulated turbo- 
charging was instrumented and run to acquire radi- 
ation data at two wavelengths, simultaneously at three 
locations, along with cylinder pressure data and injec- 
tion data. The 8 hole injector was indexed to acquire 
data, at three angles of 0, 11, tan, Seager wre 
axis. The engine speed was 1500 rpm, the equivalence 
ratio (based on fuel to oxygen ratio) was 0.47, and the 
partial pressure of oxygen was 58 kPa for all runs. The 
radiation data were processed to produce the flame 
temperature and soot concentration using the two- 
color theory. The soot concentration and temperature 
increased in the outward radial direction, with the high- 
est values at the 11 deg location except for near ti 
injector where the highest values were on the axis. 
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AD-A238 359/4 Not available NTIS 
Wisconsin Univ.-Madison. Engine Research Center. 
Calculation of Heat Flux Integral Length 

from Spatially-Resolved Surface Temperature 
Measurements in an Engine. 

D. , and G. Borman. 1 Mar 91, 20p ARO- 
24623.82-EG-U1R 

Contract DAALO3-86-K-0174 

Availability: Pub. in SAE, SP-910721 p1-17, 1 Mar 91. 
Available from SAE, 400 Commonwealth Drive, War- 
rendale, PA 15096-0001. No copies furnished by 
DTIC/NTIS. 


No abstract available. 
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Wisconsin Univ.-Madison. Engine Research Center. 

Study of Diesel Cold Sta 

Analysis and Multidimensional Ca! 

M. A. Gonzalez, G. L. Borman, and R. D. Reitz. 1 

Mar 91, 23p ARO-24623682-EG-U1R 

Contract DAAL03-86-K-0174 

Availability: Pub. in SAE, SP-910180 p1-20, 1 Mar 91. 

Available from SAE, 400 Commonwelth Drive, Warren- 
, PA 15096-0001. No copies furnished by DTIC/ 


No abstract available. 


161,372 


DE91508864/GAR PC A03/MF A01 

py ta Bologna (Italy). Dipt. Tecnologie Intersettoriali 
i Base. 

Engine pressure recovering from minimum load vi- 

bration signals. be 


P. M. Azzoni, R. Bettocchi, G. Cantoni, and G. 
Minelli. 1991, 18p ETDE-IT-91-49, CONF.91 05237-1 
International symposium on automotive technology 
and automation (24th), Florence (Italy), 20 May 1991, 
From 24. international symposium on automotive tech- 
= and automation; Florence, Italy (20-24 May 
U.S. Sales Only. 
Until now, direct measurement of pressure inside cylin- 
ders of internal combusion engines has been limited to 
rare laboratory tests, owing to high costs and difficul- 
ties in having engines endure mechanical and thermal 
stresses. For this reason, it was to develop 
data processes starting from vibrational signals taken 
on the ~~ body, or from crankshaft angular accel- 
erations. Both systems are able, starting from one 
signal only, to recover pressure in each cylinder by 
touching and non-touching pickups. The advan’ of 
using non-touching devices, as well as, the ility 
of testing engines in free acceleration (with eless 
systems) allows short and c’ combustion diagnos- 
tics on each engine at the end of the assembly line. 
This paper presents the results obtained in tests usi 
a data processing method which starts from vibrati 
signals taken on k engines by means of piezoelec- 
tric devices. Renae sare Fares wear tae 
velar in order to verify accordance between the 
results obtained by the two different devices. The test 
results indicated that the data on system is 
iently independent of boundary condition modifi- 
cations. Moreover, it is easy to apply, perso during 
a single test, signals both at full and no-load conditions 
are taken without handling of the engine. 
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MIRA-91/09/GAR PC$68.00 
Sey Industry Research Association, Nuneaton (Eng- 
la 

Influence of Pressure Charging without a Com- 
pressor on ing Characteristics of an In- 
ternal-Com 


bustion Engine 
Y. Myslovski. Feb 86, 9p MIRA TRANS-1/87 


The report is devoted to cylinder charging. There is 
currently a clear tendency, on the one hand, to in- 
crease the charging coefficient, and, on the other, to 
reduce the coe of excess air. The reason for this 
is linked to the necessity to conserve energy resources 
and protect the environment from the harmful effect of 
exhaust gas components. Work is also taking place on 

a constant output engine, i.e. an engine which devel- 
ops its maximum power independently of crankshaft 
speed. This aim can be achieved by using dynamic or 
combined pressure-charging (dynamic -- turbocharg- 
ing). However, dynamic pressure charging is effective 
within a fairly narrow — of crankshaft speed. 
Therefore, in order to achieve a constant-output 
engine, a second method is being more frequently 
used: ee ing serves to increase the torque at 
medium and high crankshaft speeds, and the dynamic 
method is u at low speeds where a turbocompres- 
sor has a comparatively low efficiency. Another advan- 
tage of such a solution is the action of dynamic pres- 
sure-charging during the acceleration phase, when the 
turbocompressor operates with a delay (due to the in- 
ertia of its rotor) and does not ensure the necessary 
supply of air to the cylinders. 
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N91-26870/6/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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Rocket Engines & Motors 


Comparative Survey of Dynamic Analyses of Free- 


M. D. Kankam, J. S. Rauch. 1991, 8p NAS 

1.15:104491, E-6348, NASA-TM-104491 

Fe moe at the 26th Intersociety Energy Conversion 
4-9 Aug. 1991; 


ing Conference, Boston, Ma 40 
Spensoredby An, Sao, ‘ACS, AIAA, ASME, IEEE, and 


Reported dynamics analyses for evaluating the 
steady-state r and stability of free-piston Stir- 
ling engine (FPSE) sys ) 


: approach 
most of the inherent properties of the 
engi an approach has the ial for yi 
ing results which will closely match practical FPSE- 
load systems. 


Rocket Engines & Motors 


161,375 
AD-A238 557/3/GAR PC A03/MF A01 
Systems Dv. , El Segundo, CA. Vehicle and Control 


and Thermal Environment of a Spinning 


Rocket 

ee rept. Jun 88-Jul 90. 

Ss ae May 91, 28p TR-0091(6464-05)-1, SSD- 
Contract F04701-88-C-0089 


It has been demonstrated that an increase in radial 
and/or axial acceleration results in an increase in the 
amount of slag accumulated in the chamber of a motor 
with a submerged nozzle in. The slag is com- 

of aluminum and alumina residue from the com- 


ment, 

. An excessive amount of slag 
in the chamber also could affect mission success. This 
ee - taeeesenaaice ata diameteen 

Tee ee eee ae eee 
motor. Very good agreement between resui 
and ground test data is obtained for motor case tem- 
perature histories thi the motor firing and heat 
soak period of the spinning payload assist module 
(Star-48) qualification motors. In the area in which the 
insulation is exposed to during 
motor firing, the insulation erosion rate is a function of 
motor spinning rate. ai ecieenaee 
considered to be the sing 


compar 
ronment for the PAM-S eoireeere 


ed. For a spinning flight motor, analysis reveals 
that the insulation erosion rate and the amount of slag 
in the chamber of a spinning flight motor can be as- 
sessed or sensed from monitoring the temperature 
history on the outside surface of the motor case. 
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AD-A238 645/6/GAR PC A04/MF A01 
— Engineering Development Center, Arnold AFS, 


T 
Effect of Geometric Parameters on the Perform- 
ance of Second Throat — 

Final rept. 28 Feb-30 Sep 90 
S. E. St , and L. B. Bates. Jul 91, 69p Rept 


no. AE TR-91-2 

Prepared in tion with Sverdrup Technology, 
Inc., Arnold AFS, 

Steam ejectors are simple pumps that, among many 
are used in altitude simulation 
. Of the two main types of ejectors, 
, the latter has been the sub- 
ject of most previous research. Less is known about 
the operation of annular ejectors. For example, ejector 
paren ape ee Pe arp tel 


design vari 
throat area ratio has a strong impact on system oper- 
ation, as expected. The second throat axial position 
appears to have a mild impact on the overall pressure 
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recovery of the system over most of the range investi- 
gated, but with a strong effect when the second throat 
ramp is moved forward to the steam nozzle outlet. At 
the point, there is a large degradation in cell pressure. 
~— angle over the range investigated does not have 
nificant effect on cell pressure. A ms nore aed 
7 was also conducted to evaluate the suitability of 
a single-phase Navier-Stokes computational fluid dy- 
namics (CFD) code for prediction of stream ejector 
flow fields. The results of the study concluded that the 
state of the art (circa 1989) was insufficient for the suc- 
cessful prediction of ejector performance. The inability 
to model the iameaien effects is indicated as a 
major cause of a deficiency. 
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N91-26195/8/GAR PC. A21/MF A04 

Thiokol Chemical Corp., <r 

Follow-on Cable Coupling L Light hg Test. Volume 

2: es A, B, C, a 


Fi est Report. 

31 Oct 90, 489p NAS 1.26.184124, DR-5-3, NASA- 
CR-184124 

Contract NAS8-30490 


The following information from the follow-on cable 
coupling lightning test of the Space Shuttle Booster is 

presented: (1) resistance measurements (cover-to- 
cover aa cover-to-floor plate); (2) resistance meas- 
urements (external bond strap-to-case); (3) resistance 
measurements (internal bond strap-to-case) and; (4) 
follow-on cable coupling lightning test data plots. The 
bulk of the document comprises the follow-on cable 
coupling lightning test data plots. 


161,378 

N91-26196/6/GAR PC A07/MF A02 
erojet TechSystems Co., Sacramento, CA. 

ALS Liquid Turbopump: Advanced De- 


Progress Report. 
N. R. Shimp, and G. J. Claffy. 21 Jul 89, 134p NAS 
1.26:183730, KGC4-M-2, NASA-CR-183730 
Contract NAS8-37593 


The point of _——- (POD) turbopump concept was 
pre ena snaed in the Ae Scamaaae anor 

ition presented in erojet er 
reviewing this proposal concept, several modifications 
were made. These modifications include the following: 
(1) the dual pump discharge arrangement was 

to a single discharge; (2) commonality of the 
turbine inlet ifold with the advanced launch system 
(ALS) pay oxygen (LOX) TPA was dropped for this 
Program; (3) the turbine housing flange arrangement 
was i ed by relocating it away from the first stage 
nozzles; (4) a ten percent margin (five percent diame- 
ter increase) was built into the impeller design to 
ensure —e the required discharge pressure with- 
out the need for increasing speed; (5) a ten percent 
turbine power margin was imposed which is to be ob- 
tained by increasing turbine inlet pressure if required; 
and (6) the poo Degen, as an alternative to the 
use of cast impel now incorporates forged/ma- 
chined shrouded a rather than the unshroud- 
ed type originally planned. 


No4-26201/4/GAR PC A11/MF A03 
Propulsion Stabimty Codes for Liquid Propellant 

or lu n 

Propulsion Systems Developed for Use on a PC 


Final Technical R 

G. B. Doane, and C. Armstrong, 11 Jul 91, 239p 
NAS 1.26: 184983, NASA-CR 184: 

Contract NAS8-3695: 


Research into nooner modeling and system syn- 
thesis leading to the analysis of the major types of pro- 
pulsion system instabilities and the characterization of 
various characteristics are presented. 
men — —— designed to run on a PC 
dg meg for wehel Space Flight Center. 
These codes covered the low, intermediate, and high 
frequency modes of oscillation of a liquid rocket pro- 
pulsion system. No graphics were built into these pro- 
—_= and po simple piping layouts were supported. 

year’s effort was to add run time graphics to the 
low and intermediate frequency codes, allow new 
types of piping elements (accumulators, pumps, and 
split pipes) in the low frequency code, and develop a 
new code for the PC to generate Nyquist plots. 
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N91-26203/0/GAR 
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PC A08/MF A02 


Thiokol Chemical Corp., Brigham City, UT. 
Technical Evaluation Motor No. 7 (Tem-7). 
Sg Test Report. 

P. Hughes. Apr 91, Ben 3 NAS 1.26:184163, TWR- 
17659, NASA-CR-184163 
Contract NAS8-30490 


The Technical Evaluation Motor No. 7 (TEM-7) test 
was a full-scale, full duration static test firing of a high 
performance motor-configuration solid rocket motor 
with nozzle vectoring. The final test report documents 
the procedures, performance, and results of the static 
test firing of TEM-7. All observations, discussions, con- 
clusions, and recommendations included in the report 
are complete and final except for the TEM-7 fixed 
housing unbond investigation. A presentation and dis- 
cussion of TEM-7 performance, anomalies, and test 
result y epg with the objectives outlined in CTP- 
0107, Rev A, Space Shuttle Technical Evaluation 
Motor No. 7 (TI EN-7) Static Fire Test Plan are included. 
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N91-26205/5/GAR PC A05/MF A01 
a Corp., Sacramento, CA. Propulsion 


iv. 
a of Life Prediction Capabilities for 
Liquid Propellant Rocket Engines. Post-Fire Diag- 
nostic System for the SSME System Architecture 


Study. 

Final Report. 

M. Ga and R. Dehoff. 31 red 91, 89p NAS 
1.26:1 7112, NASA-CR-187112 

Contract NAS3-25883 


This system architecture task (1) analyzed the current 
process used to make an assessment of engine and 
coms nent health after each test or be ong firing of an 

E, (2) developed an approach and a specific set 
Sr objectives and requirements for automated diagnos- 
tics during post fire health assessment, and (3) listed 
and described the software applications required to 
implement this system. The diagnostic system de- 
scribed is a distributed system with a database man- 
agement system to store diagnostic information and 
test data, a CAE package for visual data analysis and 
preparation of plots of hot-fire data, a set of procedural 
applications for routine anomaly detection, and an 
expert system for the advanced anomaly detection 
and evaluation. 
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N91-27203/9/GAR PC A06/MF A02 
Thiokol Chemical Corp., Brigham City, UT. 

Follow-on Cable Cou ~~ Lightning Test. Volume 
3: Appendixes E and 

Final Report. 

31 Oct 90, 117p NAS 1.26:184125, TWR-60187-V-3, 
NASA-CR-184125 

Contract NAS8-30490 


The following subject areas are covered: (1) Follow-on 
cable coupling li ol test swept continuous wave 
data plots, and (2) USBI cable coupling responses, 
EMA final test report (Lightning test results for the 

modified systems tunnel bonding on the Space Shuttle 
Solid Rocket Booster: tabulation of cable responses to 
threat level lightning testing; demonstration of linear 
extrapolation of swept continuous wave testing to 
NASA lightning specification). 
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N91-27216/1/GAR PC A03/MF A01 
nalytical Engineering Men North Olmsted, OH. 

Historical Perspective of the Nerva Nuclear Rocket 

Engine Technology Program. 

Final Report. 

W. H. Robbins, and H. B. eS Jul 91, 14p NAS 

1.26:187154, AIAALS1-3481 SA-CR-187154 

Contract NAS3-25266 

Prepared for Presentation at the Conference on Ad- 

vanced Space Exploration Initiative Technologies, 

Cleveland, OH, 4-6 Sep. 1991; Sponsored in Part by 

NASA, AIAA, and OAI. 


Nuclear rocket research and development was initiat- 
ed in the United States in 1955 and is still being pur- 
sued to a limited extent. The major techno! empha- 
sis occurred in the decade of the 1960s and was pri- 
marily associated with the Rover/NERVA Program 
where the technol for a nuclear rocket engine 
system for space ication was devel and dem- 
onstrated. The NERVA (Nuclear Engine for Rocket Ve- 
hicle Application) technology developed twenty years 
ago provides a comprehensive and viable propulsion 
technology base that can be applied and will prove to 


be valuable for 2 to the NASA Space Explo- 
ration Initiative (SEI). This paper, which is historical in 
scope, provides an enanian of the conduct of the 
NERVA Engine Program, its organization and manage- 
ment, development philosophy, the engine configura- 
tion, and significant accomplishments. 
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N91-27217/9/GAR 
Sverdrup Technology, Inc., Brook Park, OH. 
Pe ey ora Mpd Thruster Geometry Effects. 

inal Report 
R. M. Myers, Ha | 91, 36p NAS 1.26:187163, E-6425, 
NASA-CR-18 
Contract NASO-25266 
Presented at the 27TH Joint Propulsion Conference, 
Sacramento, Ca, 24-27 Jun. 1991; Sponsored by 
AIAA, SAE, ASME, and ASEE. 
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Eight MPD thruster configurations .vere used to study 
the effects of applied field strength, propellant, and fa- 
cility pressure on thruster performance. Vacuum facili- 
ty background pressures higher than approx. 0.12 Pa 
were found to greatly influence thruster performance 
and electrode power deposition. Thrust efficiency and 
pe agoen impulse increased monotonically with increas- 
ng app plied field strength. Both cathode and anode 
radi indamentally influenced the efficiency specific 
impulse poe sons while their lengths influence only 
the magnitude of the applied magnetic field required to 
reach a given performance level. At a given 
impulse, large electrode radii result in lower e' 
cies for the operating conditions studied. For air test 
conditions, anode power deposition was the largest ef- 
ficiency loss, and —— between 50 and 80 pct. 
of the input power. The fraction of the input power de- 
posited into the anode decreased with increasing ap- 
plied field and anode radii. The highest performance 
measured, 20 pct. efficiency at 3700 seconds specific 
impulse, was obtained using hydrogen propellant. 
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N91-27539/6/GAR PC A04/MF A01 

—_— Corp., Sacramento, CA. Propulsion 
IV. 


Liquid steaen. Turbopump als Advanced Devel- 
opment ram. Volume 1: Hot Fire Unit. 

B. Lindley. 8 Oct 90, 51p NAS 1.26:187035, NASA- 
CR-187035 

Contract NAS8-37593 


The interface criteria for the beg mer Test article 
(TPA) and the Component Test Facility located at 
NASA, Stennis Space Center is defined by this inter- 
face Control Document (ICD). TPA ICD Volume 2 is 
submitted for the Cold Gas Drive Turbopump Test Arti- 
cle, which is generally similar but incorporates certain 
changes, particularly in fluid requirements and in in- 
strumentation needs. For the purposes of this ICD, the 
test article consists of the Hot Fire Drive Turbopump 
mounted on its test cart, readied for installation in the 
component test facility. It should be emphasized that 
the LH2 turbopump ape is still in its early concept 
design phase. Design of the turbopump, test cart, and 
spools are subject to revisions until successful conclu- 
sion of the Detail Design Review (DDR). 
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N91-28115/4/GAR 
(Order as N91-28063/6/GAR, PC — 


) 
National Aeronautics and Space Administration, 


ga AL. George C. Marshall Space Flight 


yg Microstructural Characteristics and Dif- 
ferential Thermal Analysis of Ni-Based Superal- 


Mm %B. eo R. c 9 S. A. Oyekenu, R. Parr, 
and S. ntz. 1989, 

Contract NAGB-O7E 

In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 382- 


The objective of this work is to correlate the mechani- 
cal pri ies of the Ni-based superalloy MAR 
M246(Hf) used in the Space Shuttle Main Engine with 
its structural characteristics by systematic s' of op- 
- hotomicrographs and differential therma a. 
he authors developed a method of predicti 
liquidus and solidus tem) ean we of various rickel 
based superalloys (MAR-M247, Waspalo Vy gall 
Be crystalline and single crystals of MSX-2 
CMSX-3) and comparing the predictions with fips > 





pemeun differential thermal analysis (DTA) curves 

using Perkin-Elmer DTA 1700. The method of predict- 

ese temperatures is based on the additive effect 

of the components dissolved in nickel. The results 
were compared with the experimental values. 
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N91-28121/2/GAR 

(Order as N91-28063/6/GAR, PC A23/MF 

04) 


Tuskegee Univ., AL. Materials Research Lab. 
Effect of Grinding on the Fatigue Life of Titanium 


Alloy (5 Al-2.5 Sn) under Dry and Wet Conditions. 
—— H. Terutung, and S. Jeelani. 1989, 


— NAG8-68 

pt oo A & M Univ., NASA-Hbcu Space Science 
peorge Us Research Forum Proceedings p 428- 

sansen N91-28063 19-99). 


The principal factors in the performance of aerospace 
materials are strength-to-weight ratio, fatigue life, frac- 
ture toughness, survivability and, of course, reliability. 
Machining processes and, in particular, grindi under 
adverse conditions have been found to cause lamage 
to surface integrity and affect the residual stress distri- 
in the surface and subsurface region. These ef- 
fects have a direct bearing on the fatigue life. In this 
investigation the effects of grinding conditions on the 
fatigue life of Titanium 5 Al-2.5Sn were studied. This 
alloy is used in ground form in the manufacturing of 
some critical components in the space shuttle’s main 
engine. It is essential that materials for such applica- 
tions be pro) characterized for use in severe serv- 
ice conditions. Flat sub-size specimens 0.1 inch thick 
were ground on a surface grinding machine equipped 
with a variable speed motor at speeds of 2000 to 6000 
rpm using SiC wheels of grit sizes 60 and 120. The 
grinding parameters used in this investigation were 
chosen from a separate study. The ground specimens 
were then fatigued at a selected stress and the result- 
ing lives were compared with that of the virgin material. 
surfaces of the specimens were examined under a 
scanning electron microscope, and the roughness and 
hardness were measured using a standard profilome- 
ter and microhardness tester, respectively. The fatigue 
life of the ground specimens was found to decrease 
with the increase in speed for both dry and wet condi- 
tions. The fatigue life of specimens ground under wet 
conditions showed a Soy areas increase at the wheel 
speed of 2000 rpm for both the grit sizes and thereaf- 
ter decreased with increase profilometry, microhard- 
ness measurements and scanning electron micro- 
scopic examination. 
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PAT-APPL-7-640 775/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Two Dimensional Vernier. 

Patent Application. 

R. D. Juday. Filed 14 Jan 91, 15p N91-23462/5 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A two dimensional vernial scale is disclosed utilizing a 
cartesian grid on one plate member with a polar grid on 
an overlying transparent plate member. The polar grid 
has multiple concentric circles at a fractional spacing 
of the spacing of the cartesian grid lines. By locating 
the center of the polar grid on a location on the carte- 
sian grid, interpolation can be made of both the X and 
Y fractional relationship to the cartesian grid by noting 
which circles coincide with a cartesian grid line for the 
X and Y direction. 


161, 
P47-801126/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
Ranjets: Solid Propellant, integral Rocket/Ramjet, 
and Dual Combustion Mode. January 1985-Octo- 
ber 1991 (Citations from the NTIS Database). 
Rept. for Jan 85-Oct 91. 
Sep 91, 58p 

Supersedes PB90-852161. 


The bibliography contains citations concerning ad- 
vanced pee on in ramjet and turboramjet engines. 
These concepts pertain to the use of solid fuels, inte- 
gral rocket tamiet Cor configurations to get up to ramjet 
operating velocities, and dual combustion modes for 
ramjets used in turboramjet aircraft. The citations 
cover vehicle design, fuels, air inlets, exhaust nozzles, 


and test facilities and test results. Applications include 
supersonic and hypersonic missiles, aircraft, and artil- 
lery projectiles. (Contains 186 citations with title list 
and subject index.) 


Rocket Propellants 


161,390 


N91-27510/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Spray Measui Aerothermodynamic 
Effect on Disintegrating Liquid Jets. 

R. D. | . 1991, 9p NAS 1.15:104501, E-6361, 
NASA-TM-104501 

Presented at the 1991 “eS wee Meeting of 
ASME, Atlanta, GA, 1-6 Dec. 1 


An experimental investigation was made to determine 
the effect of atomizing gas mass flux and temperature 
on liquid jet breakup in sonic velocity gas flow. Charac- 
teristic drop size data were obtained by using the fol- 
lowing atomizing gases: nitrogen, argon, and heli 

breakup water jets in high beens A gas flow. A scat- 
tered light scanning instrument eloped at Lewis 
Research Center was used to measure Sauter mean 
diameter (SMD). The three gases gave a molecular 
weight range of 4 to 40 and atomizing gas mass flux 
and temperature were varied from 6 to 50 g/sq cm and 
275-400 K, respectively. The ratio of liquid jet diameter 
to SMD, D(sub 0)/D(sub 32), was correlated with aero- 
dynamic and liquid-surface force ratios, i.e., the 

uct of the Weber and Reynolds number, We Re, the 
gas to liquid density ratio, rho(sub g)/rho(sub 1) g and 
also the molecular scale dimensionless group, rho(sub 
1)(¥Vm exp 3)/ mu(sub 1) g to give the following ex- 
pression: D(sub 0)/D(sub 32) = 0.90 x 10(exp -8) x 
(We Re rho sub g/rho sub 1)exp 0.44 x (rho sub 1 Vm 
exp 3/mu sub 1 g)exp 0.67 where We Re = ((rho sub 
g)exp 2(D sub O)exp 2(V sub C)exp3))/ mu sub 1 
sigma, mu sub 1 is liquid viscosity, sigma is surface 
tension, V sub C is the acoustic gas velocity, V sub m is 
the RMS velocity of gas molecules, and g is the accel- 
eration of gas molecules due to gravity. Good agree- 
ment was obtained with atomization theory for liquid- 
jet breakup in the ne of aerodynamic stripping. 
Also, due to its low molecular weight and high acoustic 
velocity, helium was considerably more effective than 
nitrogen or argon in producing small-droplet sprays 
with values of D(sub 32) on the order of 5 microns. 


General 


161,391 


AD-A238 358/6 

Wisconsin Univ.-Madison. Engine Research Center. 

Comparisons of Measured and Veloci- 

ties in a Transient Fuel Spray with Stability Criteria 

and Computed PDF’s. 

J. Y. Koo, and J. K. Martin. 1 Mar 91, 17p ARO- 

24623.66-EG-U1R 

Contract DAAL03-86-K-0174 

Availability: Pub. in SAE, SP-910179 p1-14, 1 Mar 91. 

Available from SAE, 400 Commonwelth Drive, Warren- 

- PA 15096-0001. No copies furnished by DTIC/ 
1S. 


Not available NTIS 


Two sets of comparisons were made in an attempt to 
provide a mechanism for understanding the behavior 
of transient sprays. First, detailed measurements of 
drop size and velocity in a transient spray were com- 
pared to established stability criteria for different drop- 
let breakup mechanisms, ly criteria for bag 
breakup and boundary layer stripping. Then, probabili- 
ty-density-functions were determined from the experi- 
mental data and compared, where appropriate, to dif- 
ferent computed distributions (such as the Chi-square 
or log-hyperbolic distributions). Comparison with the 
stability criteria indicates that the a majority of droplets 
in the spray are susceptible to both breakup mecha- 
nisms near the injector tip. However, downstream, the 
spray appears to stabilize and any redistribution of 
droplet size must apparently be a result of collisions. 
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COMMUNICATION 


Common Carrier & Satellite 


161,392 


Novel Postraduate School Monter 

av: ‘ey, CA. 

—- of Multi-Frequency oe a pd 
ligh-Speed Data Communications 

F Channel. 

Master’s 

C. P. Salsman. Jun 90, 103p 


pet NPS both dirferontial tal ture-phase- 
a usi ferential 

shift-keying (DQPSK) and diff 

pamegere oe nog (DQAM) 


PC coo MF A02 


are and testing 
jor this report’ ncuded the DOPS! K and differential 16- 
quadrature-amplitude-modulation (D16-QAM) encod- 
ing Soe et mace a PCs. Experimental results 
implement signal were comparable to 
theory with acceptable bit error rates = input signal- 
to-noise ratios (SNR) of 15 dB and higher. 


161,393 
AD-A238 037/6/GAR PC A04/MF A01 


Naval Ocean Systems Center, San Diego, CA. 

Fos Seok eee ome anal 
of the SHF Non-Satellite Communications 
Final rept. 1 Sep 89-31 bye te 
J. W. aie yl Mar 91, 59p Rept 
no. NOSC/TR-1406 


While lack of channel and bandwidth ba sey is the 
most frequently expressed communications problem 
in Navy Battle Group (NBG) communications, there is 
a group of communication channels which is not cur- 
pon bee pe we in ee taal aa Preeeuey 
troposcatter lucting in igh Frequency 
(SHF) band for ship-to-ship ications. Both 
line-of-sight and over-the-horizon communications are 
evaluated. The results of this study indicate link per- 
formance of great value to the Navy. A program is rec- 
ommended to evaluate such a link and to determine 
the utility for an NBG communications system. 


161,394 
PC A04/MF A01 
VA. 


a rept. 
V. W. Townsend, T. P. Sevinsky, and F. J. Owens. 

28 Jun 91, 63p 

Contract N00014-88-C-0745 


The SAFENET II draft Military Handbook, MCCR- 
0036-DRAFT, establishes on cage and provides 


for the i a ‘Survivable 
Fiber Optic MSAFENET I The fiber 
optics communica’ ications channel essentially adopts the 
ANSI Fiber Distributed Data whee (FDDI) oor 
Layer Medium Dependent (PM! Oo Ee aes 
fied by a requirement for i 
output power rrr recover tal 
input increased sensitivity) to provide a 21 = 
it between yaya 


Poptica! fi budge 
fiber optic interface conto (FO m9 A 


permit ring opera rough up 
while mahahing. a minimum 6 dB link optical power 
margin. 


161,395 

AD-A238 063/2/GAR PC A03/MF A01 
Joint Tactical Command, Control and Communications 
Agency, Fort Huachuca, AZ. Joint Interoperability Test 
Center. 
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COMMUNICATION 
Common Carrier & Satellite 


SS St Oe Velen eeetiee teste af 
the ————— “Hybrid Systems. 


Rept. for Jun-Nov 87 

G. Query, and C. V. Moran. Dec 88, 34p 

Prepared in cooperation with the Mitre Corporation, 
McLean, VA. 


Test data compares the voice wpa by LPC-10 

digitized voice transmitted using >> AND’ 

modem and transmitted using a Harris Corporation 

P5254A serial tone modem. Data was collected usi 

a USACECOM HF Channel Simulator over an NVI 
ve(18 my Short Haul Skywave (2000 mile) HF 
links. Test done by the Joint Interoperability Test 

me at Fort Huachuca, Arizona. 


161,396 

AD-A238 089/7/GAR PC A09/MF A02 

Joint Tactical Command, Control and Communications 

agency, Fort Huachuca, AZ. Joint Interoperability Test 
ter. 


High Frequency AUTODIN interface (HFAID) Test 


Final rept. 
G. Query. Nov 89, 181p 


Data circuit throughput performance was collected for 
a DCS Mode | circuit interfaced and transmitted over 
an HF radio line using HF data modems and. the 
Zenith/INTEQ High Frequency AUTODIN Interface 
Device (HFAID). HFAID allowed a comparison of 
the data throughput for various character packet sizes 
(5, 10, 20, 40, and 80 character) to be made. Test data 
was collected usi y an HF Channel simulator and over 
a 22000 mile HF radio link. Test done by the Joint Inter- 
operability Test Center at Fort Huachuca, Arizona. 


AD A238 215/8/GAR PC A04/MF A01 
Techno-Sciences, — “ge MD. 
Side | m Packet 


Radio 

Final rept. 20 Sep 90-21 Jun 9 

M. B. , and H. B. Russell 21 Jun 91, 53p 
ARO-27982.1-EL-SBI 

Contract DAAL03-90-C-0027 


Reliable data distribution within spread-spectrum 
packet radio networks requires high performance from 
the communication links and the network protocols. 
Side information can be extracted from received sig- 
nals that are embedded in noise and interference, and 
this information can be used to improve the quality of 
the links and to aid the network protocols in establish- 
- reliable routes in the network. We have carried out 

the design, development, and evaluation of techniques 
and algorithms for developing side information and 
using it effectively to aid link and network performance 
in spread-spectrum packet radio networks. We have 
found that reliable side information can be obtained 
from the demodulator and decoder in the radio receiv- 
er, and that it can be used effectively on the links and 
in the network protocols to improve the overall per- 
formance of the radio network. 


161,398 
AD-A238 218/2/GAR PC A03/MF A01 
i Saeed Ltd., Palo Alto, CA. 


Array Processing. 
Final 4 Mar ge00 Apr 
B. Fri ot iap ARO-26572.3-EL-S 
Contract CDAAL OS 86-0007 


ing technology is expected to - a key 
ined for the 


¢ battle- 
field. While advanced array processing techniques 
practical yhes base wry @ ited. This ey 
use very limit project a 
dressed some of the issues which need to be resolved 
for a successful transition of these promising tech- 
niques from theory into practice. The main problem 
which was studied was that of finding the directions of 
co-channel transmitters from measurements 


multiple 

collected by an antenna array. Two key issues related 
to high-resolution direction finding were addressed: ef- 
fects of system calibration errors, and effects of corre- 


ance 
ally efficient direction estimation i 

. These results include: -calibration tech- 
niques for antenna arrays, sensitivity analysis for high- 
resolution direction finding, extensions of the root- 
MUSIC algorithm to arbitrary arrays and to arrays with 
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ang ar diversity, and new techniques for direction 
inding in the presence of multipath based on array in- 
terpolation. (Author) 


Ab Azse 224/0/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Com- 
munication Sciences Inst. 

foneryee. 


Modulation Cha 
Final rept. 1 Feb 88-31 Jan 

C. L. Weber. 31 Jan 91, cd ”ARO-25707. 21-EL 
Contract DAALO3-88-K-0037 

This report contains abstracts of Ba yet processed, 
submitted and published and of theses written 
during the contract period. 


161,400 
AD-A238 335/4/GAR PC A04/MF A01 
Naval a School, Monterey, CA. 
Measured Performance of a Data Clock Cir- 
cuit Derived from the Local M-Sequence in Direct- 
Sequence Spread Spectrum Systems. 
Master's thesis. 
S. D. Harshbarger. Sep 90, 65p 
An improved method for deriving the timing informa- 
tion required for data recovery in the receiver of direct- 
sequence spread spectrum systems was a 
in hardware. This method uses a priori knowledge of 
the spreading sequence and its relation to the trans- 
mitted data to determine the precise beginning and 
end of data bits in the received signal. Testing of the 
hardware built for this research is concerned primarily 
with the performance of the circuit ined to 
the timing required to implement an integrate and 
dump circuit as a means of data recovery. A conclu- 
sion of this research effort is that a method exists for 
deriving the timing information required for data recov- 
ery from the locally generated m-sequence in the re- 
ceiver. This method appears to be superior to alterna- 
bs methods since the reference timing is derived from 
the locally generated m-sequence and is therefore iso- 
lated from the effects of additive noise in the channel. 
In addition to this improvement in noise performance, 
the new method is independent of transitions in the 
data stream which permits design flexibility for voltage 
representation of bits. 


161,401 

AD-A238 555/7/GAR 

Naval Ocean Systems Center, San 
New Measurement of Low Ticniiie 
Radio Transmitting Antenna Parameters in Near 
Real Time. 

Professional pape: 

S.C. Tietsworth J ie 91, 5p 


Fixed site very low frequency (VLF) and low a. need 
(LF) transmit antenna systems are used as the primary 
means of communication to submarines at sea. Until 
now there not been a system to measure impor- 
tant antenna parameters on these low frequency 
transmit antennas in near real time while the antenna 
is aaa driven by frequency shift modulation. This 
ibes a new system which can be used to 

measure several important antenna and tuning system 
ers on these transmit antennas while the an- 

tennas are in normal operation. The measurements 
are made by sampling and processing the antenna 
voltage and current signals to calculate the antenna 
system resistance, capacitance, inductance, voltage, 
current and power which can then be displayed and 
stored on a computer. All of these measure- 
ments are made while the antenna is being driven by 
FSK or MSK signals. The paper includes a model of a 
typical low frequency transmit antenna as well as the 
associated equations. The response of the antenna 
system to frequency shift keying signals is then pre- 
sented. In addition, the algorithms, hardware, soft- 
ware used by the measurement system, called the 
VLF/LF antenna — system (AMOS), are dis- 
cussed along with a sum set — obtained 
during initial testing of the AMO 


PC eo MF A01 


161,402 

AD-A238 596/1/GAR PC A06/MF A02 
Naval ———— School, Monterey, CA. 
ae a Stabilized, DC-Powered ‘Analog Laser 
Meoter’s Thesis. 

J. J. Bradunas. Sep 90, 116p 


This thesis presents the design, Pee pnioene gy and 
evaluation of a depowered, stabilized-output laser 


diode drive unit for use in an analog fiber-optic commu- 
nication transmitter. The driver circuits provide for a 
stable temperature-controlled operating environment 
by monitoring the thermistor in the laser diode module 
and by controlling the current to the module’s integral 
thermoelectric cooler. Output optical power is main- 
tained at desired bias and peak-to-peak levels by proc- 
essing the signal from the monitor photodiode and am- 
plifying (if necessary) the ac and dc drive units. These 
Storie offset the degradation of the laser diode’s ca- 
pabilities due to heat and age. 


161,403 
MIC-91-04350/GAR PC E07/MF E01 
Saskatchewan Communications Network, Regina 


Saeees. 
atchewan Communications Network: Annual 
report 1989-90. 

c1990, 18p 

Annual report of the Network, a Crown corporation 
whose mandate is the provision of equal access to in- 
formation for all Saskatchewan residents. This report 
describes the tasks to be undertaken, the services 
which it will offer and its activities in its second year of 
operation. The document discusses its training and 
cable network. Financial statements are includ 


161,404 
N91-27186/6/GAR 
(Order as N91-27183/3/GAR, PC — on 


Joint Publications Research Service, Arlington, VA. 
RSFSR Minister of Space and Communications 


Interviewed. 

7 Feb 91, 2p 

In Its Jprs ‘Report: Science and Techno! Ussr: 
Space p 52-53. Trans. into English from zvestiya 
(Ussr), 23 Jul. 1990 p 2. 


An interview with RSFSR Minister of Communications, 
Information Science, and Space is presented. The fol- 
lowing subject areas are covered: space-based com- 
cuniiaten ad system of RSFSR; plans for acy 
three more Gorizont communication satellites; 
ernizing existing communication satellites; operation 
costs; and plans for platforms launching with powerful 
Energiya rocket. 


161,405 
N91-27190/8/GAR PC A06/MF A02 
RAND Corp., Santa Monica, CA. 

Direct Broadcast Satellites: A Competitive Alterna- 
tive to Cable Television. 

L. L. Johnson, and D. R. Castleman. 1990, 101p 
RAND-R-4047-MF/ RL, ISBN-0-8330-1132-4 

— by Markle Foundation and Richard S. Leg- 


An economic and engineering analysis of direct broad- 
cast satellites’ prospects for ley ing with cable tel- 
evision systems in the United States is presented. 
Other multichannel television alternatives to cable are 
briefly examined to assess the likelihood of competi- 
tion from other directions. From this analysis, a 
a, of issues relating to public policy are ad- 
essed. 


161,406 
N91-27391/2/GAR 
(Order as N91-27390/4/GAR, PC — 


) 
SRI International, Arlington, VA. * eapmenen and Tele- 
communications inces Cent 

Natural and Man-Made Noise and Interference: 
Mechanisms and Characteristics. 

Abstract Only. 

G. H. Hagn. cJun 91, 2p 

In AGARD, Electromagnetic Interference and Electro- 
magnetic Compatibility 2 p (See N91-27390 19-32). 


The objective is to define noise (a cause) and interfer- 
ence (an effect) and ibe some of the sources of 
both natural and man-made radio noise and interfer- 
ence which have the potential to degrade the perform- 
ance of radio and other electromagnetic systems of 
interest to NATO. The following types of sources are 
included: natural noise (e.g., from lightning, the sun, 
and the cosmos); and man-made noise (e.g., from ex- 
ternal sources such as powerlines and ignition sys- 
tems and from sources internal to a receiving system 
associated with electronic and <a 
The source mechanisms are discussed as well as the 
characteristics of the sources and their signatures in 





the pant from extremely low freque Ih su 

lh frequency. The Consultative Committee troer- 
national Radio (CCIR) estimates of worldwide mini- 
mum effective antenna noise figures 


man-made origin) are presented and 
eling the composite noise environment eons by 


types of sources is ee ae 
models of Hall and Middleton are described. 


adner | (in a model of overall system or teas 

re) of the pr of models for individual exter- 
internal noise sources are discussed. The 

effect of noise on analog voice and on eo commu- 

nications systems also discussed. Hig 

channel occupancy and band congestion are dot 

and the measurement and eta cays. of congestion are 

discussed. Noise measurements and standards are re- 

viewed, and future noise trends are discussed. 


161,407 
N91-27403/5/GAR PC A03/MF A01 


National Aeronautics and Space Administration, 
eee 


Glossary of Optical Communication Terms. 
J. S. Seneen HOTT din 91, = DOT/FAA/CT-TN91/9 


This glossary contains definitions of technical terms 
commonly used in the field of optical communication. It 
is intended for those who already have a technical 
background (engineers, scientists, and technicians), 
but are not familiar with the terminology of optical com- 
munication. Readers should note that for purposes of 
procurement, official ns of terms relat- 
ed pny an of which optical communica- 
t, - be found in Federal Standard 
1OS7A, % elecommunications. (A revision, 
FS-1037B, is in seamen present document 
peor pew a number of entries not found in FS-1037B, 
a not legally an arbiter of the official defini- 
tions found there, serves in many cases to amplify 
and/or clarify those definitions, Also, among the notes 
precy tog beg definitions herein are a number of 
mini-totorials that address certain matters which expe- 
rience has shown to have led to confusion on the part 
of some individuals involved in one or more aspects of 
optical communication. 


161,408 

PAT-APPL-7-472 546/GAR PC NO3/MF AO1 

ecmeen fee - i c Sy jul- 
nce, m 

tielent circuit. 

Patent ication. 

R. Mariotti. Filed 30 rook * 67p DE91011551 

Contract AC02-76CH000 

This Government-owned Sraten available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


A AM speed serial data transmission multiplexi 
is operable to accurately transmit data over 
distances (up up to 3 line to — — 
ime analog signals in a 
panei - Sip Te iboKne The circuit is made fault tol- 
eran’ use of a programmable flywheel algorithm, 
which enables the circuit to tolerate one transmission 
peer se gece of the transmitted 
method of encodi -_ ety 
captured and transmitted data is used h has a 
overhead and prevents some pose nt pa hr 
data pmeny’ from locking an included detector/de- 
coder circuit. 9 figs. 


161,409 
PAT-APPL-7-490 892/GAR 
EG and G Idaho, Inc., Idaho Falis. 
Video communications 


PC NO3/MF A01 


Patent pag wy 

R.L. . Filed 9 Mar 90, 24p DE91011682 

Contract ACO7-761D01570 

This ete yet tag invention available for U.S. li- 
censing and Jnwveg 'N 4 foreign licensing. Copy of 

application available NTI 


A iecmneee ai has at least one com- 
mand network formed by a combination of subsystems 
to include a video subsystem, an audio subsystem, a 

communications subsystem, and a control subsystem. 
The video communications system is to be window 
driven and mouse operated, and having the ability to 
allow for point-to-point real-time teleconferencing. 4 
figs. 


161,4 


PATENT-4 961 618 Not available NTIS 


Optical Commun 
Core Single-Mode Planar Waveguide. 
Ate telten, eid S. Lakshmanasamy. Filed 5 J 
5 Jun 
89, tented 9 5 Oct 90, 16p AD-D014 927/8, PAT- 
APPL-7-361 078 
PAT-APPL-7-361 078. 

This cote wi neonie t invention available for U.S. li- 

and, possibly, for foreign licensing. Copy of 
cetera t available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This invention relates to an improved optical communi- 
cation system having an enhanced wide-core single- 
mode planar wav for transmitting a single-mode 
light wave in a unique manner. The system is ph oer 

made up of light-wave source means, the 
tioned is goneraly and ow: meg end The wave- 
-- is generally made up of an inhomogeneous 
means of block-ike configuration and op- 

pst nba my means where one set of 


Department of the Na ean Ree OS Having - 


vity. i permitti- 

pe A profile, a part of which is greater than the Sladding 

means permittivity and another part of which is less 

than the cladding means permittivity. The analogy of 

tum mechanics with optics can provide an algo- 

rithm for an equivalent inhomogeneous quantum po- 
tential formula of curvilinear shape. 


161,4 

PATENT-5 004 185 Not available NTIS 
Department of the Navy, ben one DC. 
Air-Surface-Misaile Data Link 


by Cl coma S. C. Hartman, B. R. Meuron, and J. 
B. Li . Filed 31 Aug 64, patented 2 Apr 91, 9p 
AD-D014 920/3, PAT-APPL-5-394 388 
PAT-APPL-5-394 388. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This invention relates to an aircraft missile communi- 
cation system comprising means to generate a digital 
sequence corresponding to command signals, means 
in the aircraft to mix the digital command sequence 
with the code sequence and transmit the combination 
to an object; means to compare the received code se- 
quence with the second digital code sequence and 
means in said object depended upon the comparing 
coe ° express said digital command sequence. 


161,412 

PB$1-227371/GAR PC AO5/MF A01 
National ecco ~, i and Information Admin- 
istration, Washington, DC. 

Model of Millimeter-Wave te nme ben lor Person- 


al Networks in 
K. C. Allen. Apr 91, 89p NTIA-91- ra 


Rapid development of personal, portable, radio com- 
munications is ag ga during es decade. A primary 
example of this commu- 
nication asteoten ‘PON ). pt sane are similar 
to’ today’s cellular telephone technology. However, 
much smaller cell sizes are used and, as a result, the 
portable is much smaller (pocket size) and inex- 
pensive. use of millimeter waves for PCN services 
offers many advantages. is of millimeter-wave 
propagation on the kinds of Bogen that will occur in 
small cells are needed. In the report a geometrical 
optics model of the propagation of millimeter waves for 
line-of-sight paths near street level in urban environ- 
ments is developed. An idealized environment is as- 
Swoon flat bull wall: the wn be wane 
tween flat ing walls. image-space appr is 
used to index the direct line-of-sight ray and all reflect- 
ed ray paths between the transmitter and receiver. The 
model can be used to simulate received signal charac- 
teristics for testing system designs. The statistical be- 
prmgpech rah. level can be computed from the model 
environments for an it is = practical 
to give a complete description o complex physical 
pd nach The model also shows the channel impulse 
response functions to be expected in urban cells. 


161,413 

PBS1- Pn a me PC anne A01 
Foersvarets ni inkoepi : 
Huvudavdelning foer dormatiotatainee 


161,416 


COMMUNICATION 
Common Carrier & Satellite 


CP Do2 

Telephone and Telegraph Co., Vienna, VA. 
AT and T F¥Ss000 Network A Contract Prices Con. 
ee 
Apr 91, 1 diskette GSA/DF/DK-91/003 
System: IBM tible; MS DOS 3.3 operating 
system. See also 90-500729, PB90-501131, PB90- 
500711, and PB91-509687. Other formats available as 
PB90-500489. 


The datafile is on one 1.2M, 5 1/4 inch diskette, high 
density. File format: Lotus 1-2-3. 


The diskette contains 3 files: (1) EIAFIGSA.WK1. Ex- 
Inward Access Features |; (2) PEP1GSA.WK1. 

acket Switched Service Enhanced Package 1; and 
(3) MEP1GSA.WK1. FTS2000 Mail Enhanced Pack- 
|. The data in each file corresponds to the price 
rrr pre eos S 2.2.1-8, 2.2.4-8, and 


respectively. ita is mapped LEFT to 
RIGHT, ROW by ROW from data file to pricing table. 


161,415 

PB91-509687/GAR CP T02 
General Services Administration, Washington, DC 
American Telephone and Ti: 

Contract FTS2000 Pricing Network A. 


Data file. 
3 Jul 91, tape GSA/DF/MT-91 /004 


a 6250 the price is T02. Documentation in- 
Aopen = separately as PB90-125147. 


tape contains American T and Tele- 
vs (Ata) contract poe 


161,416 

PB91-801001/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
Land Mobile Communications. 1 

ber 1991 (Citations from the NTIS Datebase). 

Rept. for Jan 80-Oct 91. 

Sep 91, 50p 

Supersedes PB90-855560. 
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COMMUNICATION 
Common Carrier & Satellite 


The bibliography contains citations concerning the uti- 
— and performance of land mobile communica- 
tions equipment. Topics include modulation methods, 
satellite transmission aspects, design considerations, 
licensing, interference, predicted spectrum require- 
ments, and frequency allocation. Evaluations of mili- 
tary equipment, and the use of computer simulations in 
network design are also discussed. (Contains 193 cita- 
tions with title list and subject index.) 


Policies, Regulations, & Studies 


161,417 
N91-27396/1/GAR 
(Order as N91-27390/4/GAR, PC eno) 


Fitzsimons (T.K.), 


uropean Community Developments. 
T. K. Fitzsimons. cJun 91, 12p 

In AGARD, Electromagnetic Interference and Electro- 
magnetic Compatibility 12 p (See N91-27390 19-32). 


In of the International Military Staff and the 

Radio Frequency Agency, e has been a 

O electromagnetic compatibility (EMC) Analysis 

since 1973. Early work involved compatibility 

‘ed frequency systems and the development of 

frequency assignment models. More recently, the 

work has involved associated with the com- 

patibility - frequency hopping systems and their man- 

Increasing competition for limited spectrum 

— by both military systems themselves and also by 

civil systems coupled with = poo deo er dynamic 

management in poses many 

tibility interests for the future. Military and civil 

EMC interests are also becoming more inter-related 

because of Ei Community decisions concern- 

ing telecommunications and electronic devices. A 

review of the program and related developments in 
Europe are presented. 


161,418 
N91-27397/9/GAR 
(Order as N91-27390/4/GAR, PC — 


) 
~ Univ. (England). Communications Research 
roup. 
Management and Conservation. 
. Darnell. cJun 91, 25p 


in AGARD, Electromagnetic Interference and Electro- 
magnetic Compatibility 25 p. 

A review of the basic concepts of radio spectrum utili- 
zation and the physical mechanisms of electromagnet- 
ic (EM) _ propagation of relevance to radio, radar, 
control, and navigation systems is presented. Then, a 


i and fr planning require- 
ments are considered, making reference to the preci- 
sion of available modeli and prediction procedures; 


24 
See also BBE Peo 93791. 


The manual contains revisions from September, 1990 
and January, 1991 for the May, 1989 edition of the Na- 
tional Telecommunications and Information Adminis- 
tration (NTIA) manual for radio frequency manage- 
ment. It is for use by agencies and establishments of 
the Federal Government. 
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161,420 

PB91-221192/GAR PC A03/MF A01 
National oo ea rg Seen, bing = VA. 
Telecomm 1 Conver- 

sion of Radio Voice by 4,800 second Code Ex- 

rn Linear Prediction (CELP). Federal Standard 


14 Feb 91, 15p 
Sponsored by General Services Administration, Wash- 
ington, DC. 
The standard specifies anges pon am require- 
ments for the conversion of analog voice to a 4,800 
bit/s digitized form for digital radio transmission by a a 
method as Code Excited Linear Predi 
(CELP) and the reverse process, the oa of 
analog voice from 4,800 bit/s CELP-digitized voice. In 
addition to digital radio applications, CELP is also very 
suitable for encrypted telephone use and other appli- 
cations wherein voice must be digitized prior to e 
tion. The standard is to facilitate interoperability 
tween radio telecommunication facilities and systems 
of F Government. The standard shall be 
used by all Federal nts and agencies in the 
design and procurement of all radio equipment em- 
ploying 4,800 bit/s digitized voice. 


161,421 

PB91-231605/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 

NIST Time and Frequency Services. 

Special pub. (Final). 

R. E. Beehler, and M. A. Lombardi. Jun 91, 32p 
NIST/SP-432 

Also available from Supt. of Docs. 


NIST Time and Frequency Services (Special Publica- 
tion 432 (Revised 1990)) is a revision of SP 432, last 

ublished in 1979. It describes services available, as of 
Deostber 1990, from NIST radio stations WWV, 
WWVH, and WWVB; from GOES satellites; from 
Loran-C; by telephone (voice and modem); and from 
the NIST Frequency Measurement Service. 


Radio & Television Equipment 


161,422 

AD-A238 088/9/GAR PC A06/MF A02 

Joint Tactical Command, Control and Communications 

agency, Fort Huachuca, AZ. Joint Interoperability Test 
inter. 

HF Modem Com Test Report. 

Test rept. Aug 8: “a 5 

G. Query. May 86, 12 

Availability: bowel partially illegible. 


Comparative data transmission performance was col- 
lected on the Harris Corporation P5254A, Harris 
RF3466, Rockwell 233-9, and ITT ANDVT data 
modems. Modems were tested under the same HF 
channel simulator and HF radio link conditions. NVIS, 
300 mile skywave, and 2000 mile skywave HF radio 
links were used for the evaluation. Test done by the 
Joint Interoperability Test Center at Fort Huachuca, Ar- 
izona. 


161,423 
N91-27398/7/GAR 
(Order as N91-27390/4/GAR, PC oid +5 


York Univ. (England). Dept. of Electronics. 
Measurement Environments and Testing. 

A. C. Marvin. cJun 91, 24p 

In AGARD, Electromagnetic Interference and Electro- 
magnetic Compatibility 24 p. 


The various methods used to assess both the emis- 
sion (interference generation) lormance of elec- 
tronic equipment and the immunity of electronic equip- 
ment to external electromagnetic interference are de- 
scribed. The measurement methods attempt to simu- 
late realistic operating conditions for the —— 
being tested, yet at the same time they must be repeat- 
able and practical to operate. This has led to the devel- 
opment of a variety of test methods, each of which has 
its limitations. Concentration is on the most common 


ned enclosu 
(TE EM) cells. The physical justification for the 


their limitations, and measurement precision are de- 
scribed. Ways of relating similar measurements made 
by different methods are discussed, and some 
thoughts on future measurement improvements are 
presented. 


161,424 

N91-27437/3/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Ka-Band Mmic Microstrip Array for High Rate 
Communications. 

R. Q. Lee, C. A. Raquet, J. B. Tolleson, and S. M. 
Sanzgiri. 1991, 8p NAS 1.15:104500, E-6358, NASA- 
TM-104500 

Proposed for Presentation at the Conference on Ad- 
vanced Space Exploration Initiative Technologi 
oe OH, 4-6 Sep. 1991; Cosponsored by 

ai , 


In arecent ponies, assessment of alternative com- 
munication systems for the space exploration initiative 
(SEI), Ka-band (18 to 40 GHz) communication technol- 
was identified to meet the mission requirements of 
telecommunication, navigation, and information man- 
agement. Compared to the lower frequency bands, Ka- 
band antennas offer higher gain and broader band- 
widths; thus, they are more suitable for high data rate 
communications. Over the years, NASA has played an 
important role in monolithic microwave integrated cir- 
cuit (MMIC) phased array technology development, 
and nent (1h has an ongoing contract with Texas In- 
strument (Tl) to develop a modular Ka-band MMIC mi- 
crostrip subarray (NAS3-25718). The T! contract em- 
phasizes MMIC integration technology development 
and stipulates — existing MMIC devices to mini- 
mize the array development cost. The objective of this 
paper is to present array component technologies and 
int — techniques used to construct the subarray 
ules. 


161,425 

PATENT-5 007 068 Not available NTIS 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office 

—e Differential Detection System. 
atent 

M. K. Simon, and D. Divsalar. Filed 7 Jun 8 

oer 9 Apr 91, 27p N91-25316/1, PAT-APPL-7- 


Correct NAS7-918 

Supersedes PAT-APPL-7-203 374. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Doppler in a communication system operating with a 
multiple differential phase-shift-keyed format (MDPSK) 
creates an adverse phase shift in an incomi ~~ a 
An open loop frequency estimation is deriv 
Doppler-contaminated incoming signal. Based won 
the recognition that, whereas the change in phase of 
the received signal over a full symbol consine both the 
differentially encoded data and the Doppler induced 
phase shift, the same change in phase over half a 
symbol (within a given symbol interval) contains only 
the Doppler induced phase shift, and the Doppler 
ing sh = be estimated and removed from the incom- 
pen ay Doppler correction occurs prior to the re- 
s ral ou output of decoded data. A pom oo 
system can operate with two samplings per symbol in- 
terval at no penalty in signal-to-noise ratio provided 
that an ideal low pass pre-detection filter is employed, 
and two samples, at 1/4 and 3/4 of the symbol interval 
T sub s, are taken and summed together prior to in- 
coming signal data detection. 


161,426 
PATENT-5 025 455 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

ee ity Resolution for Offset QPSK Mod- 
u 


Patent. 
T. M. Nguyen, . Filed 30 Nov 89, patented 18 Jun 91, 
18p N91-25318/7, PAT- APPL-7-443 539 
Contract NAS7-918 

s PAT-APPL-7-443 539. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available fe Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 





A demodulator for Offset Quaternary Phase Shift 
Keyed (OQPSK) signals modulated with two words re- 
solves eight possible combinations of phase ambiguity 
which may produce data error by first processing re- 
ceived I(sub R) and Q(sub R) data in an integrated car- 
rier loop/symbo!l synchronizer using a digital Costas 
loop with matched filters for correcting four of eight 
possible phase lock errors, and then the remaining 
four using a phase ambiguity resolver which detects 
ee ae ee ee I(sub R) and 
Q(sub R) data channels, but to also invert (comple- 
ment) the I(sub R) and/or Q(sub R) data, or to at least 
complement the I(sub R) and Q(sub R) data for sys- 
tems using nontransparent codes that do not have ro- 
tation direction ambiguity. 


Sociopolitical 


161,4, 

AD‘A2S8 144/0/GAR PC A03/MF A01 
Army War Coll., Carlisle tage PA. 

Sey 's Role in Comba tting Terrorism 


e P. PY Orasley, 1 Apr 91, 28p 


The media’s coverage of terrorist events has been, for 
some time, the source of a great deal of discussion, 
controversy and debate. What the media’s proper role 
should be surfaces after each and every terrorist inci- 
dent as if it were a new phenomenon. The issues are 
continually written about, discussed and debated but 
never solved. Technology, with its capability for on the 
scene instantaneous coverage, has only served to 
heighten this controversy. This study project reviews 

issues surrounding the media’s profit motives, first 
amendment rights, the public’s right to know and the 
authorities/counterterrorist organization’s requirement 
for secrecy. It also briefly reviews the hostages’ fami- 
lies’ right to privacy throughout the terrorist incident. 
Finally this study makes several recommendations 
which could help to bring this aging problem to closure. 


161,428 
PB91-227223/GAR PC A04/MF A01 
National Highway Traffic Safety Administration, Wash- 
gion, DC. 

Enforcement Public Information: A Guide for 
tae Enforcement Administrators for Successful 
Media Relations, Effective Strategies and Unit im- 


plementation. 
Jul 91, 64p DOT-HS-807 733 


The National Highway Traffic Safety Administration 
(NHTSA) encourages states and organizations in- 
volved in traffic safety Rage rng to include a public in- 
formation and education (PI&E) a en nent in all high- 
way safety enforcement activities component is 
most important for law enforcement agencies whose 
administrators wish to reap every possible benefit from 
their departmental activity. The guide primarily dis- 
cusses successful media relations, effective traffic-re- 
lated public information strategies, and implementa- 
ane and maintenance of a public affairs unit/function. 
of law enforcement public information pro- 
s ( hborhood Watch, rape prevention, etc.) 
may ee briefly noted but not thoroughly dis discussed. The 
= and programs discu: the manual can 
easily be modified to fill any law enforcement agency’s 
particular public information needs. 


Verbal 


161,429 


AD-A238 280/2/GAR PC A07/MF A02 


essing (DVP). 

Final np r Feb 86-Jun 88. 

J. D. Tardelli, P. A. LaFollette, C. M. Walt 

a and P. D. Gatewood. Jul 91, 141p AL-TR- 


Contract F19628-86-C-0057 


This technical report covers a variety of topics and re- 
search areas. An update of the Canonical Coordinate 
(CC) Transformation process for digital speech com- 


pression based on non-Euclidean error minimization 
Criteria is given. A method of transforming empirical 
filter sets to unitary error metrics is introduced and a 


q 
its utility for cootepina CC error metrics is discussed. 
A study into the relationship between CC analysis and 
Linear Predictive Coding is presented. An improved 
AP120-B implementation of the CC algorithm is given 
along with a fully parallel CC implementation on a sys- 
A. lat se me, and progr in ~ 
operating systems, and program 

lopment software at RADC/EEV ar Sooented. 
Custom additions to the Interactive Leneninay System 
(ILS) and display package are covered along 
with its relationship to the Data Base Library 

used at RADC/EEV. Data Base input/output pro- 
grams, ai tools, search/sort programs are oo 
presented. status of a communicability testbed 
pate on at the Speech Processing Facility is presented. 


161,430 
DE$1015333/GAR PC A03/MF A01 
Sandia National Labs., om ana ot| NM. 

cath low bit rate voice for packetized mobile appli- 


Knittle, and K. T. Malone. 1991, 17p SAND-91- 

16880. CONF-910774-4 
Contract AC04-76DP00789 
Institute of Nuclear yo Management (INMM) 
annual meeting (32nd), New el LA (United 
— 28-31 Jul ior "Sponsor by Department of 

Energy, Washington, DC. 
Transmitting digital voice via packetized mobile com- 
wuniealions systems that 5, relatively short 
packet lengths and narrow idths often necessi- 
tates very low bit rate coding of the voice data. Sandia 
National Laboratories is currently developing an effi- 
cient voice coding —_— —— at 800 bits per 
second (bps). The codi is a modified ver- 
sion of the 2400 bps NSA PG-10e standard. The most 
significant modification to the LPC-10e scheme is the 
vector quantization of the line im frequencies 
associated with the synthesis filters. An outline of a 
hardware implementation for the 800 bps coder is pre- 
sented. The quality of the coder is generally 
good, although speaker recognition is not possible. 

ther research is being conducted to reduce the 
memory requirements and complexity of the vector 
quantizer, and to increase the quality of the recon- 
structed speech. 4 refs., 2 figs., 3 tabs. 


161,431 

ne PC NO3/MF A01 
fe) javy, 

High Data Rate Galen System Using 


Patent Application 

W. M. Waters, and G. J. Linde. Filed 31 Jan 90, 32p 

AD-D014 947/6 

This Peps gents ig invention available for U.S. li- 
and, possibly, for foreign licensing. Copy of 

sppleeton available NTIS. 


A communications system which decreases noise 
errors and increases information rate without sacrific- 

eS Sn Oo ere 
designed to handle long pulse compression wave- 
forms. An encoder connected to the transmitter con- 
verts a voice message into digitized voice words, en- 
codes the digitized voice words into time shifted code 
sequences, and phase modulates the long pulse com- 

pression waveform, Kaan my | lagi f coded signal at 
the output of the transmitter. receiver is connect- 

ed to a decoder which includes at least one convolver 
for computing the correlation of received digitally 
coded words with independently generated time shift- 
ed code sequences, and a controller for generating a 
plurality of data values according to the largest correla- 
tion values, and a lucer responsive to the data 
values. (Author) 


161,432 

PBS1-230144/GAR PC E06/MF E06 

STNPRE Stet Spats hon Resodton 
Recogni 


F. Fallside. Dec 90, 10p CUED/F-INFENG/TR-54 


The paper describes a framework for a data-driven ap- 
= to the design of text-to-speech synthesis sys- 

termed synthesis from recognition or 
SYNEREC. This offers an alternative to the conven- 
tional rule-based approach where introspection is used 


161,436 


COMMUNICATION 


and pew procedure. A simple 
bree of SYNFREC is given which pe So 
vowel synthesis from symbols. 


General 


161,433 
DE91015465/GAR 


Anderson, D. Berg, E. Berman, 
Brown. Jun “Si, 16p FNAL/C-91/172, CONF- 
9106122-1 
Contract AC02-76CH03000 
International conference on real time computer appli- 
cations in nuclear, particle apt ong enw eran 
Juelich (Germany), 18-21 Jun 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We report on the status Me the PAN-DA data acquisi- 
tion system presented at the last Real Time Confer- 
ence. Since that time, PAN-DA has been 

used in the fixed 


the next generation 
of fixed target experiments at Fermilab. 10 refs., 3 figs. 


161,434 


DE91015466/GAR PC - MF A01 


end processors in 


. Berg, E. Berman, B. MacKinnon, T. Nicinski, 
G. Oleynik. Jun 91, 15p FNAL/C-91/171, CONF- 
9106122-2 
Contract AC02-76CH03000 
International conference on real time 
cations in nuclear, 


particle and plasma physics cr 
Juelich Lp to 18-21 Jun 1991. — 
lashington, DC. 


partment of Energy, W 


The PAN-DA data acquisition pe ap ep encom- 


‘ermilab Smart Crate 
Motorola MVME133-A VME single 
PAN-DA provides support 


i , 
Ethernet and TCP/IP as well. ‘ 
E771 have successfully used RPX software in both 
FSCC software and data collection 
during the 1990--1991 fixed target run at Fermilab. 
RPX software has facilitated development and testing 
of the Fermilab Silicon Strip Detector readout system 
for which the FSCC is an integral RPX 
based control and monitoring of the GPM and the 
MVME133-A are essential parts of the PAN-DA data 
acquisition system used — and E773 during the 
1990--1991 run. 6 refs., 2 


161,435 
N91-27390/4/GAR PC A07/MF A02 


Advisory Group for ey ure Research and Develop- 
ment, Neuilly-sur-Seine (France). 
Interference and Electromagnet- 


ic Com 
an 91, 146p GARD-LS-177, ISBN-92-835-0620-0 
Lecture Series Held in Kjel 10-11 Jun. 
1991; in Koenigswinter, Fed. Ref ic of Germany, 13- 
14 Jun. 1991; and in Lisbon, Portugal, 17-18 Jun. 1991. 


No abstract available. 
161,436 
N91-27392/0/GAR 
(Order as N91-27390/4/GAR, PC we 


York Univ. (England). Dept. of Electronics. 
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COMMUNICATION 
General 


eran oo Mechanisms. 
A jarvin. cJun 91 hy 


In AGARD, Eectromegneti Interference and Electro- 
magnetic Compatibil ity 13 


The background seen needed to un- 
derstand the phenomena that lead to (EMC) problems, 
the techniques used to alleviate the problems, and the 
measurement techniques used to assess the 

lems are covered. A discussion of the concepts asso- 
ciated with vector and scalar fields are discussed and 
then Maxwell’s Equations and their solution in the form 
of electromagnetic waves are reviewed. The structure 
and properties of electromagnetic waves are also re- 
viewed. ts associated with inductive and radi- 
ative coupling between circuits are discussed, and the 
boundary between the two coupling types is explored 
in terms of the separation of the coupled circuits as a 
fraction of the wavelength. 


COMPUTERS, CONTROL 
& INFORMATION 
THEORY 


Computer Hardware 


161,437 

AD-A238 042/6/GAR PC A03/MF A01 
IBM Federal Systems Div., Manassas, VA. 
Relational Processor Experiments. 


Final 
. Lock K. Walker, and P. Watson. 21 Jun 91, 


Contract N00014-88-C-0745 


Our iments with the Relational Processor have 
shown it to be a viable technology for use in Navy com- 
mand and control systems. In particular, the DOSE 
scenario requires that approximately 45 tracks per 


graphics processor. While time did not bene meas- 
urements v: mg the number of attributes in a tuple, 
information ined from the ogre vane indicates 
a the Relatonal P 


‘Ss performance appears 

to be more sensitive to the number of attributes than 
the number of tuples. All measurements in this experi- 
ment were made with the 17 DOSE attributes. 


161,438 
AD-A238 430/3/GAR PC A06/MF A02 
Office of Naval Research, Asian Office, APO San 
Francisco 96503. 

ONRASIA Scientific Information Bulletin. Volume 
16, Number 2. 

Ri for Apr-Jun 91. 

S. Yamamoto, and S. Kawano. Jun 91, 120p 


This is a m phat A emmy —— pins articles cov- 

ering recent dev ‘ar Eastern (particularly 

Japanese) caeaae seonen aan. Partial contents include: 
information briefs; Snapshot of computi 

—— in Korea; Nippon ‘steel Kimitsu works; The 

first international workshop on algorithmic learning 

theory; —— in Taiwan; New information proc- 

; New information proc- 

— les symposium; The first J: —— 

acquisition for system: 

workshop; SX-3 Benchmarks from Swiss team tests; A 

review of Japan ogy mee h-end computers, 

Weldi eck in eo ee 
6 a ye U.S. Navy end cosenogrepty in 

The Office of Naval Research/ National Acade- 

my of man I te Lecture Series; Recent 

jo nti ature as re- 
ported at “he basmatonal Ss ium on Supercon- 

ae Ls em ba paitteaeeinainaied research at Japa- 
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161,439 
AD-A238 432/9 Not available NTIS 
Stanford Univ., CA. Information Systems Lab. 
Analysis of Synchronous Computing Systems. 

é , H. Lev-Ari, ey S. K. Rao. 


Ava Pub. in SIAM si Comput., v19 n4 p627- 
643 A Available only to DTIC users. No copies 
faves by NTIS. 


No abstract available. 


161,440 
AD-A238 545/8/GAR PC A03/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
verting VHDL-Based 
— to Generalized Extraction System (GES) 


Final rept. Jun-Dec 90. 
M. A. Dukes, F. M. Brown, and J. E. DeGroat. Jun 
91, 44p WL-TR-91-5018 


With the advent of VHDL, accurate documentation of 

are designs is a practical reality. In the past, 
schematics were typically used for documentation of 
hardware designs. owever, these schematics would 
usually become obsolete as the hardware design was 
being constructed. Deviations in the hardware design 
would sometimes not be reflected in the schematics. 
For in groups, failure to update schematics could 
lead to different parts of a hardware design becomi 
incompatible. A system to ensure compliance of har 
ware with its VHDL mentation is presented in this 
paper. The system, vhdi2ges, is meant to help guide 
the development of hardware by pointing out where 
hardware deviates from its VHDL documentation. A 
tool is used to parse the VHDL description into a 
Prolog-type intermediate form. A customized GES is 
constructed that checks a netlist derived from a layout 
description for deviations from the components and 
interconnections specified in the structural VHDL doc- 
umentation. 


Not available NTIS 

Minnesota Univ., Minneapolis. Dept. of Electrical Engi- 
neering. 
Systematic for Design of Digit-Serial 
K. K. Parhi. 91, 19p ARO-27076.11-EL 
Grant OAALOS-00- 063 
a Pub. in IEEE Transactions on Circuits and 

bpd v38 n4 p358-375 Apr 91. Available only to 

IC users. No tales furnished by NTIS. 


No abstract available. 


161,442 

AD-A238 615/9/GAR 

Pittsburgh Univ., PA. 
Theoretic 


PC A03/MF A01 


Investigation of Neuronal Net- 
work of the Hi mpal Formation. 
Annual rept. 1 Dec 89-30 Nov 90. 

T. W. rye 18 Jul 91, 21p  AFOSR-TR-91-0672 
Grant AFOSR-89-0197 


pa major emphasis during this past year of AFOSR 
has been on refining the transputer network as 
a a ceredelion tool. The structure of the functioning par- 
allel computer system has been expanded to include 
all of the available transputer elements and the inter- 
processor communication pathways have been simpli- 
fied and made more it. In addition, the user’s 
interface has been refined to make the simulations a 
working tool for the experimentalist. Additional efforts 
placed on minimizing computational errors inher- 
ent in the simulations and in inv iting the accuracy 
of the simulations against alternative complex patterns 
of stimuli such as doublets and triplets. 


161,443 

AD-A238 621/7 Not available NTIS 
Rensselaer Polytechnic Inst., Troy, NY. 

Hig Cell Library and Mod- 
eling Tech for Differential Advanced Bipolar 
Current Tree 

H. J. Greub, J. F. McDonald, T. . Creedon, and T. 
Yamaguchi. May 91, 16p ARO-28329.2- EL 

Contract DAALO3-90-G-0187 

Availability: Pub. in IEEE Jnl. of Solid-State Circuits, 
v26 n5 p749-762 May 91. -— only to DTIC users. 
No copies furnished ished by NTI 

No abstract available. 
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DE91014334/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

SANDAC V computer hepena yaore sein interface 
characteristics: Problems and solutio’ 

G. A. Russell. Jun 91, 34; SAND-91-0618 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


poy ge Interference (EMI) problems have re- 
sulted in the redesign of the SANDAC V computer 
case and shielding of its connecting cables. In this 
report are detailed discussions on the use of computer 
models and of the tests performed to solve the EMI 
problems. Included is documentation on the specific 
changes made to the SANDAC V computer case and 
the shielding done on the connecting cables. Also doc- 
Loy ya the current EMI capabilities relative to 
t 


161,445 


DE91014339/GAR PC A03/MF A01 

Virginia Univ., Charlottesville. Dept. of Computer Sci- 

ence. 

Communication og for message-based 

apg ee 

S. H. Son, R. P. k, and J. M. Ratner. 1989, 15p 

CONF-890372-18 

Contract FG05-88ER25063 

Hypercube, concurrent computers and 

a. Monterey, CA (USA), 6-8 Mar 1989. 
by Department of Energy, Washington, DC. 


plications 
nsored 


The structure of the message communication scheme 
has a critical impact on the performance of message- 
based multicomputer systems. In such systems, com- 
munication paradigms must be very efficient and flexi- 
ble. In this paper, we present a multi-layer message 
communication paradigm based on the port construct. 
We also present the prototyping environment in which 
the pg pay communication paradigm is implement- 

an experiment executed using the environ- 
cae 2 refs., 2 figs. 
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DE91014894/GAR PC A05/MF A02 
Sandia National Labs., ae omer NM. 
Overview of advanced tile memory tech- 


P. V. Dressendorfer. 1991, 100p SAND-91-1216C, 
CONF-910751-10 

Contract ACO04-76DP00789 

IEEE annual international nuclear and oe radiation 
effects conference, San Diego, CA (USA), cn Jul 
1991. _ by Department of Energy, Washing- 
ton, 


This report is an overview of advanced nonvolatile 
memory technologies. The me technologies dis- 
cussed are: floating gate nonvolatile memory technol- 
ogies; SNOS nonvolatile technology; ferroelectric 
technology; and thin film magnetic memories. 


161,447 


DE91015098/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Activities and 0) operations o f Argonne’s Advanced 
Computing Research Facility: February 1990 
through April 1991. 

Progress rept. 
G. W. Pieper. May 91, 42p ANL-91/20 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


This report reviews the activities and operations of the 
Advanced Computing Research Facility (ACRF) from 
February 1990 through April 1991. The ACRF is 

ated by the Mathematics and Computer Science 

sion at Argonne National Laborasory. The taclty’s 
principal objective is to foster research in lel com- 
puting. Toward this objective, the ACRF operates ex- 
perimental advanced computers, supports investiga- 
tions in parallel computing, and sponsors techi 
transfer efforts to industry and academia. 5 refs., 1 
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DE91015249/GAR PC A03/MF A01 
Argonne National Lab., IL. Mathematics and Computer 
Science Div. 





Educational opportunities in computational sci- 
ence at Argonne National Laboratory. 

H. G. Kaper. Jun 91, 2 ANL/MCS-TM-151 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC 


This report discusses: Argonne National Laboratory; 
advanced computing research; computational science 
research; — computing; and educa- 
tional opportunities. 
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N91-26766/6/GAR PC AOS/MF A02 
Houston Univ. at Clear Lake City, TX. 
Obi Oriented Requirements Analysis: A Quick 


E. v. ‘Berard. 1990, 97p NAS 1.26:187919, NASA- 
CR-187919 

Contract NCC: 

Presented at the Ricis Software Engineering Symposi- 
um, Houston, Tx. 


Of all the approaches to software development, an 
object-oriented approach appears to be both the most 
beneficial and the most lar. The description of the 

ject-oriented approach is presented in the form of 
the view graphs. 
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Bosig herspace Co, Seat, Py ange 
ce i 

Airplane Devalopmen pe RORY 


a Requirements and 


G. C. Cohen, G. Fisher, D. Frincke, and D. Wolber. 
18 Jul 91, 93p NAS 1.26:187522, NASA-CR-187522 
Contract NAS1-18586 


This document was generated in support of NASA 
contract NAS1-18586, Design and Validation of Digital 
Flight Control Systems suitable for Fly-By-Wire — 
cations, Task Assignment 2. Task 2 is associated with 

a formal representation of requirements and specifica- 
tions. In ——— this document contains results as- 
sociated with the development of a Wide-Spectrum 
Requirements Specification Lanenene (WSRSL) that 
can be used to express lem requirements and 
specifications in both stylized and formal forms. Includ- 
ed bys this offcation lang are gor Fag eae 
Port the specification juage. In ar a prelimi- 
nary requirements Son in methodo based 
on the WSRSL has been dceeet Lastly, meth- 
odology has been be are to an Advanced Subsonic 
Civil Transport Flight Control System. 
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N91-26800/3/GAR PC A06/MF A02 

Translati cog eee into Ada Code 
ing into 

with Validation and Verification. 

Final Report. 

L. Becker, R. J. Duckworth, P. Green, B. Michalson, 

and D. Gosselin. Jun 91, 116p NAS 1.26:187505, 

NASA-CR-187505 

Contract NAG1-964 


The purpose of this ongoing research and develop- 
ment program is to develop software tools which 
enable the rapid retire Up neyo and mainte- 
nance of embedded real-time intelligence sys- 
tems. The goals of this phase of the research were to 
investigate the feasibility of developing software tools 
which automatically translate expert system rules into 
Ada code and develop methods for performing valida- 
pI rag nee Ba of the resultant —_— 
lem. A proto lem was 
automatically translated rules from an Air Force ower 
system was demonstrated which detected errors in the 
execution of the resultant system. The method and 
prototype tools for converting Al representations into 
Ada code by converting the rules into Ada code mod- 
ules and then linking with an Activation Frame- 
work based run-time environment to form an execut- 
able load module are discussed. This method is based 


= flow noe soc ol gears oor the — Bn 
elopment of prototype test genera’ evalua- 
tion ie acca d was used to test the resultant code 
is discussed. This testing was performed automatically 
using Monte-Carlo techniques based upon a constraint 
based description of the required performance for the 
system. 


61,452 
Not. 26804/5/GAR PC A03/MF A01 


COMPUTERS, CONTROL & INFORMATION THEORY 


Cornell Univ., Ithaca, NY. 
Process Group to Reliable Distributed 


K. P. Birman. Jul 91, 37p NAS 1.26:188498, TR-91- 

1216, NASA-CR-188498 

Spon as he oak te IBM Corp. 
sored in part i 

Corp.; Siemens; Gte; and Hitachi. 

The difficulty of developing reliable distributed soft- 

ware is an impediment to istribut 


Hewlett Packard 


, describing the model, 
types of applications to which ISIS was applied, and 
some of the reasoning that underlies a recent effort to 
redesign and reimplement ISIS as a much smaller, 
lightweight system. 
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N91-26806/0/GAR PC A12/MF A03 

Alabama Univ. in Huntsville. 

— of Artificial Intelligence to Mission 
ini 


ing. 
DA. Ford Ss A. Floyd, and J. S. Ri A 
J. 31 90, 
272p NAS 1.26:187953, NASA-CR- 187953 = 
Contract NAG8-717 


The following subject areas are covered: object-orient- 
ed programming task; rule-based programming task; 

ims for resource allocation; connecting a Sym- 
bolics to a VAX; FORTRAN from Lisp; trees and forest 
task; software data structure conversion; software 
functionality modifications and enhancements; porta- 
bility of resource allocation to a TI Micro ‘er; fron- 
tier of feasibility software system; and conclusions. 


161,454 
N91-27018/1/GAR 
(Order as N91-27009/0/GAR, PC ate 


National Aeronautics and Space Administration, 
— AL. aves C. Marshall Space Flight 


NASA’s Use of FTS2000 Services. 
in NASA. ‘Goddard Spe gh ene Center, Proceedings 
in ce fer, Pri 

of the Second Annual NASA Science Internet User 
Working Group Conference p 137-143. 


NASA's use of FTS2000 services are outlined. First, 
an overview of the services is in. Next, the role of 
Fe age support communications (PSC) is listed. 

in, the status “talus of tanattion to FTS2000 services is 
reviewed. Finally, a list of issues of concern to NASA is 
provided. 


161,455 
N91-27019/9/GAR 
(Order as N91-27009/0/GAR, PC Atetos) 


American Telephone and ane Co., New York. 
FTS2000 Network Architectu 


J. Klenart. May 91, 8p 

tig Godtard Sp Space Flight Center, Proceedings 
the Second Annual NASA Science Internet User 

Working Group Conference p 145-152. 


Sonlotedt A ong ora Apnea emoeron 

map of ne f 
with interservice nodes. Next, the four basic element 
of the architecture is laid out. Then, the FTS2000 time 
line is reproduced. A list of equipment ~y ae 
FTS2000 dedicated transmissions is given. Finally, 
access alternatives are shown. 


161,456 
N91-27020/7/GAR 
(Order as N91-27009/0/GAR, PC Atos) (Ne 


TGV, Inc., Santa Cruz, CA. 
Multinet ‘TCP/P/IP for Vax/Vms Update. 
L. S. Vance. May 91, 22p 
. NASA. Goddard Space Flight Center, Proceedings 
‘he Second Annual NASA Scignce internet User 
Group Conference p 153-174 (See N91- 
37008 8-82). 


Outlines of device support; DECnet 2 gp ge in- 
stallation; MultiNet services; domain 
Teinet; FTP; SMTP; DECwindows over TCP/IP: “BSD Tt r 


161,460 


Computer Hardware 


services; remote printing; RPC services = = 
server; NFS client; ; diagnostics; pr 

ming owe < = MultiNet features are protealied tr in 
viewgraph forma’ 


161,457 
N91-27021/5/GAR 
(Order as N91-27009/0/GAR, PC — 
) 


California Univ., en A User Service ’ 
ngeles. Subgroup. 
N. Cline. May 91, 1 


In NASA. Goddard Flight Center, Proceedings 
of the —— Annual NASA’ Science itera — amet Use 

Conference 1 189. 91- 
27008 ea ‘ 


The Master Directory, whi 
cubonnent sd so uted he vaginal a 
environ: is is 
what is a prototype international directory including 
and features. Advantages of on-line directo- 
Interconnected i 


ries are listed. | r rr Oe 
description of given 
change Format), which is an exchange file for directory 
information, with information content of DIF and 
directories. lation status is given in 
a percentage viewgraph. present and future direc- 
tory interconnections status at GSFC is also listed. 


161,458 
N91-27025/6/GAR 
(Order as N91-27009/0/GAR, PC —_ 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


f 
Working Group Conference p 259-279. 


The technical 
transition of very large DECnet 
IV protocols t DECnet OSI/Phase V protocols. 
networks involved are the NASA’s Science Inter- 
net (NSI-DECnet and the DOE's Energy Science net 
work (ESnet-DE ). These networks, along with the 
many universities and 


institutions connected 
to them, cas Gian S00 Seine ond cramming 


more than 20,000 transitions and 
tional bou 7 


GAR 
(Order as N91-27009/0/GAR, PC — 


Sterling Software, Moffett Field, CA. 
91, 38p fy rm 
May 


J. 

be py Goddard Space Flight Center, Proceedings 
the Second Annual NASH Science ‘int Internet User 

Working Group Conference p 291-328. 


The os wan areas are covered: customer 
peng wnat = 
Zonas Represoriate (CSF ogre, 


meee be exact rom Memorandum of 


pe ht np har ny 
pecan pp nn 
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N91-27028/0/GAR 
(Order as N91-27009/0/GAR, PC a 


Aeronautics Administration, 
Greerbet - Goddard Space ight Center. 
the NSI User Office (NSI 
usoy 
L. A. Jackson. as 91, 7p 
In Its of the Second Annual NASA Sci- 
— Internet User Working Group Conference p 329- 


Overview of the NSI User Support Office is presented 
in the form of view graphs. The following subject areas 
are covered: hot line for user questions; NSI data base 
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Computer Hardware 


updates; on-line services via NS! NIC; and toolkit distri- 
bution. 


161,461 
N91-27029/8/GAR 
(Order as N91-27009/0/GAR, PC A10/ME 


National Aeronautics and 


ce Administration, 
Greenbelt, MD. Goddard Space 
NSI NIC on-Li " 


light Center. 
ine 
B. Lev. May 91, 16p 
In Its Proceedings of the Second Annual NASA Sci- 
—_ Internet User Working Group Conference p 337- 


The NSI NIC on-line system is described in the form of 
view graphs. The following subject areas are covered: 
NSI Seow. the ADFTO’s other on-line services; the 
current system; and the next generation of NSI NIC. 


161,462 
N91-27042/1/GAR 
(Order as N91-27009/0/GAR, PC AN0/MF 


) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
NSI Directed to . SPAN’s Functions. 
F. Rounds. May 91, 
In NASA. Goddard ‘aoe Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 449. 


During a series of network management retreats in 
June and July 1990, representatives from NASA Head- 
and res on oO and ope on networking — 
responsibilities for r respective nizations. 
pee ye pt decided that NASA om Inter- 
net (N A will assume mana ooorty of both the Space 
Physics Analysis Network (SPAN) and the NASA Sci- 
ence Network (NSN). SPAN is now known as the NSI/ 
DECnet, and NSN is now known as the NSI/IP. Some 
oe functions will be distributed between 
Ames Research Center (ARC) and Goddard Space 
Flight Center (GSFC). NSI at ARC has the lead role for 
requirements generation and networking engineering. 
Advanced Applications and the Network Information 
Center is being developed at GSFC. GSFC will lead 
the NSI User Services, but NSI at Ames will continue to 
provide the User Services during the transition. The 
transition will be made as transparent as possible for 
the users. DECnet service will continue, but is now di- 
rectly managed by NSI at Ames. NS! will continue to 
work closely with routing center managers at other 
NASA centers, and has formed a transition team to 
address the —, in management. An NSI/DECnet 
seers group had also been formed as a separate en- 
= roup within NSI to plan the transition to 
hase He DECnet’s approach to Open System Integra- 
tion (OSI). Transition is not expected for a year or more 
due to delays in produce releases. Plans to upgrade 
speeds in tail —— and the backbone are underway. 
The pri ine service for new connections is 
up to 56 Kbps; 9.6 Kbps lines will gradually be upgrad- 
ed as requirements dictate. NSI is in the process of 
a protocol traffic, tail circuits, and the 
rently NSI’s backbone is fractional T1; 


backbone. 
NSI will go to full T1 service as soon as it is feasible. 
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N91-27775/6/GAR PC A03/MF A01 
idaho Univ., Moscow. VLSI Hardware Acceleration 
Center for Space Research. 

Very we te Lossless Compression/Decom- 


J. Venbrux, N. Liu, K. Liu, P. Vincent, and R. Merrell. 

15 Jul 91, 17p NAS 1.26:188655, JPL-PUBL-91-13, 

NASA-CR-188655 

Sponsored In part by NASA. Goddard Space Flight 
er. 


A chip is described that will perform lossless compres- 
sion and decompression using the Rice Algorithm. The 
chip set is designed to compress and decompress 
source data in real time for many applications. The en- 
coder is designed to code at 20 M samples/second at 
MIL specifications. That corresponds to 280 Mbits/ 
second at maximum quantization or approximately 500 
Mbits/second under nominal conditions. The decoder 
i igned to decode at 10 M samples/second at in- 
du specifications. A wide range of quantization 
levels is allowed (4...14 bits) and both nearest neigh- 
bor prediction and a wh mag are supported. 
Sean the pre and post bypassed, the 
lorms fon h Goend ote envopy coin an and de- 

is frees 4 chip set fro ing tied to one 
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modeling technique or specific application. Both the 
encoder and decoder are being fabricated in a 1.0 
micron CMOS process that has been tested to survive 
1 megarad of total radiation dosage. The CMOS chips 
are small, only 5 mm on a side, and both are estimated 
to consume less than 1/4 of a Watt of power while 
operating at maximum frequency. 
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N91-27776/4/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. USSR: 
Computers. 

30 Apr 91, 46p JPRS-UCC-91-001 

Trans. into English from Various Russian Articles. 


Topics addressed include: general computer informa- 
tion; software engineering; applications; computer net- 
works; and the theory of computation. 
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N91-27786/3/GAR PC A03/MF A01 
Computational maaie. ie. Inc., Austin, TX. 

Report on the Formal Specification and Partial 
Verification of the Viper Microprocessor. 

Technical Report No. 46. 

B. Brock, and W. A. Hunt. Jul 91, 32p NAS 
1.26:187540, NASA-CR-187540 

comes ARPA ORDER 58-4155, NASA ORDER L- 


The formal specification and partial verification of the 
VIPER microprocessor is reviewed. The VIPER micro- 
processor was designed by RSRE, Malvern, England, 
for safety critical computing applications (e.g., aircraft, 
reactor control, medical instruments, armaments). The 
VIPER was carefully specified and partially verified in 
an attempt to provide a microprocessor with complete- 

predictable operating characteristics. The specifica- 
tion of VIPER is divided into several levels of abstrac- 
tion, from a gate-level description up to an instruction 
execution model. Although the consistency between 
certain levels was demonstrated with mechanically-as- 
sisted mathematical proof, the formal verification of 
VIPER was never completed. 
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N91-27862/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 
—— Edge Preserving Filter with a Systematic 


nalysis. 
"4 W. Holladay, and D. Rickman. Aug 91, 41p NAS 
1.15:4311, NASA-TM-4311 


Anew, adaptive, edge preserving filter for use in image 
processing is presented. It had superior performance 
when compared to other filters. Termed the contigu- 
ous K-average, it aggregates pixels by examining all 
pixels contiguous to an existing cluster and adding the 
pixel closest to the mean of the existing cluster. The 
ns is iterated until K pixels were accumulated. 

ather than simply compare the visual results of proc- 
essing with this operator to other filters, some ap- 
proaches were developed which allow quantitative 
evaluation of how well and filter performs. Particular 
attention is given to the standard deviation of noise 
within a feature and the stability of imagery under itera- 
tive processing. Demonstrations illustrate the perform- 
ance of several filters to discriminate against noise and 
retain edges, the effect of filtering as a preprocessing 
step, and the utility of the contiguous K-average filter 
when used with remote sensing data. 


161,467 
N91-27873/9/GAR PC A07/MF A02 
SRI peer me Menlo Park, CA. 
Mechanical Verification of a Schematic Byzantine 
Clock Synchronization Algorithm. 

ina 
N. Shankar. ~ 91, 1383p NAS 1.26:4386, SRI-7398, 
NASA-CR-438! 
Contract NAST. 18226 


Schneider generalizes a number of protocols for Byz- 
antine fault tolerant clock synchronization and pre- 
sents a uniform proof for their correctness. The au- 
thors present a machine checked proof of this sche- 
matic protocol that revises some of the details in 
Schneider's oe analysis. The verification was car- 
ried out with the EHDM system developed at the SRI 
Computer Science Laboratory. The mechanically 
checked proofs include the verification that the 

centric mean function used in Lamport and Meliiar- 


Smith’s Interactive Convergence Algorithm satisfies 
the requirements of Schneider's protocol. 
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N91-27874/7/GAR PC A04/MF A01 
Computer Sciences Corp., Moffett Field, CA. 

Survey of Parallel Programming Tools. 

D. Y. Cheng. May 91, 71p NAS 1.26:188680, RND- 
91-005, NASA-CR-188680 

Contract NAS2-12961 


This survey examines 39 parallel pone tools. 
Focus is placed on those tool capabilites needed for 
parallel scientific programming rather than for general 
computer science. The tools are classified with current 
and future needs of Numerical Aerodynamic Simulator 
(NAS) in mind: existing and anticipated NAS super- 
computers and workstations; operating systems; pro- 
gramming languages; and applications. They are divid- 
ed into four categories: suggested acquisitions, tools 
already brought in; tools worth tracking; and tools 
eliminated from further consideration at this time. 
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N91-27876/2/GAR PC A06/MF A02 
North Carolina Agricultural and Technical State Univ., 
oa. 
a System for Planning and Scheduling in a 
lerobotic Environment. 
Pinal Report, 18 May 1987 - 28 Feb. 1991. 
C. A. Ntuen, and E. H. Park. Jun 91, 121p NAS 
1.26:188648, NASA-CR-188648 
Contract NAG1-763 


A knowledge based approach to assigning tasks to 
multi-agents working cooperatively in jobs that require 
a telerobot in the loop was developed. The generality 
of the approach allows for such a concept to be ap- 
plied in a nonteleoperational domain. The planning ar- 
chitecture known as the task oriented planner (TOP) 
uses the principle of flow mechanism and the concept 
of planning by deliberation to preserve and use knowl- 

edge about a particular task. The TOP is an open 
ended architecture developed with a NEXPERT expert 
system shell and its knowledge organization allows for 
indirect consultation at various levels of task abstrac- 
tion. Considering that a telerobot operates in a hostile 
and nonstructured environment, task scheduling 
should respond to environmental changes. A general 
heuristic was developed for scheduling jobs with the 
TOP system. The technique is not to optimize a given 
scheduling criterion as in classical job and/or flow 
shop problems. For a teleoperation job schedule, crite- 
ria are situation dependent. A criterion selection is fuz- 
zily embedded in the task-skill matrix computation. 
However, goal achievement with minimum expected 
risk to the human operator is emphasized. 
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N91-27877/0/GAR PC A06/MF A02 
Washington Univ., Seattle. 
ress in Multirate Digital Control System 


in. 
Final Report. 
M. C. Berg, and G. S. Mason. Jun 91, 102p NAS 
1.26:187561, NASA-CR-187561 
Contract NAG1-1055 


A new methodology for multirate sampled-data control 
design based on a new generalized control law struc- 
ture, two new parameter-optimization-based control 
law synthesis methods, and a new singular-value- 
based robustness analysis method are described. The 
control law structure can represent multirate sampled- 
data control laws of arbitrary structure and dynamic 
order, with arbitrarily prescribed sampling rates for all 
sensors and update rates for all processor states and 
actuators. The two control law synthesis methods 
employ numerical optimization to determine values for 
the control law parameters. The robustness analysis 
method is based on the multivariable Nyquist criterion 
applied to the loop transfer function for the sampling 

period equal to the period of repetition of the system’s 
Complete sampling/update schedule. The complete 
methodology is demonstrated by application to the 
design of a combination yaw damper and modal sup- 
pression system for a commercial aircraft. 
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PAT-APPL-7-490 229/GAR PC NO3/MF A01 
Knolls Atomic Power Lab., Schenectady, NY. 





Method and apparatus for data decoding and 


Patent Appication. 

T. M. Hunter, and A. J. Levy. Filed 8 Mar 90, 43p 
DE91011683 

Contract AC12-76SN00052 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A system and technique is disclosed for automatically 
controlling the decoding and digitization of an analog 
tape. The system includes the use of a data 
format which includes a plurality of digital codes re- 
corded on the analog tape in a predetermined proximi- 
ty to a period of recorded analog data. The codes as- 
sociated with each period of analog data include digital 
identification codes prior to the as data, a start of 
data code coincident with the analog data recording, 
and an end of data code subsequent to the associated 
period of recorded analog data. The formatted tape is 
decoded in a processing and digitization system which 
includes an analog tape player coupled to a digitizer to 
transmit analog information from the recorded tape 
over at least one channel to the digitizer. At the same 
time, the tape player is coupled to a decoder and inter- 
face system which detects and decodes the digital 
codes on the tape corresponding to each period of re- 
corded analog data and controls tape movement and 
digitizer initiation in response to preprogrammed 
modes. A host computer is also coupled to the decod- 
er and interface system and the be pa and pro- 
panto bo to initiate specific modes of data decoding 

the decoder and interface system including 
eeu automatic compilation and storage of digital identi- 
fication information and digitized data for the period of 
recorded analog data corresponding to the digital iden- 
tification data, compilation and storage of selected di- 
gitized data — periods of recorded analog 
data, and compilation of digital identification informa- 
ped related to each of the periods of recorded analog 
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PAT-APPL-7-499 120/GAR PC NO3/MF A01 
A.T. and T. Technologies, Inc., alge ee NM. 
Optical pattern recognition architecture imple- 
— the mean-square-error correlation aigo- 
Patent Application. 

P. A. Molley. Filed 26 Mar 90, 52p DE91011638 
Contract ACO4-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention relates to optical computing and 
image and pattern recognition systems and techniques 
in general and, more particularly, to an optical architec- 
ture for accomplishing real-time two-dimensional pat- 
tern recognition by implementing the so-called “Mean- 
Square-Error” correlation al hm (also referred to 
as the “Difference-Squared Error” algorithm) for dis- 
criminating, i.e., recognizing two-dimensional patterns 
in gray-scale images. 16 figs. 


161,473 
PATENT-5 031 089 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 
Dynamic Resource Allocation Scheme for Distrib- 
= Heterogeneous Computer Systems. 

fatent. 
H. T. Liu, and J. A. Silvester. Filed 30 Dec 88, 
patented 9 Jul 91, 12p N91-25693/3, PAT-APPL-7- 
292 124 
Contract NAS7-918 
Supersedes PAT-APPL-7-292 124. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


This invention relates to a resource allocation in com- 
puter systems, and more particularly, to a method and 
associated apparatus for shortening response time 
and improving efficiency of a heterogeneous distribut- 
ed networked computer system by reallocating the 
jobs queued up for busy nodes to idle, or less-busy 
nodes. In accordance with the algorithm (SIDA for 
short), the load-sharing is initiated by the server device 
in a manner such that extra overhead in not imposed 
on the system during heavily-loaded conditions. The 
algorithm employed in the present invention uses a 
dual-mode, server-initiated approach. Jobs are trans- 
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ferred from gg burdened nodes (i.e., over a high 
threshold limit) to low burdened nodes at the initiation 
of the receiving node when: (1) a job finishes at a node 
which is pose tee below a pre-established threshold 
level, or (2) a node is idle for a period of time as estab- 
lished by a wakeup timer at the node. The invention 
uses a combination of the local queue length and the 
= _ rate ratio at each node as the workload 
indicator. 


161,474 

PB$1-231852/GAR PC E05/MF E05 
Newcastle upon Tyne Univ. (England). Computing Lab. 
Graphical Representation of a Hardware Descrip- 


tion Language. 
Technical rept. 
C. A. Kuszynski, T. Busfield, A. M. Koelmans, M. R. 
— and D. J. Kinniment. c1990, 25p TRS- 


A set of tools are presented which are aimed at pro- 
pom Bg ngee representations of a number of as- 
the behavior and structure of hardware de- 
ae in the Hardware Description Lan- 
ones STRICT. Three main types of diagrams are de- 
scribed. Firstly, a structural diagram in which the im 
mentation of a block in terms of sub blocks and r 
interconnection is shown; , a control flow dia- 
gram which is presented as a Petri Net giving the con- 
trol behavior; and finally a resource usage diagram il- 
lustrating the results of exercising a particular block in 
terms of the silicon area occupied and the time re- 
quired to compute the result. The information present- 
ed in graphical form is that described by the source 
cae ge, but the graphics provide a more easily com- 
nsible ph ny The belief is that this medium 
can often assist in a better understanding of the struc- 
ture and behavior of a particular algorithm and its im- 
plementation, which may then lead to a better opti- 
mized system. oo (c) 1990 University of New- 
castle upon Tyne.) 
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PB91-231878/GAR PC E05/MF E05 
Newcastle upon Tyne Univ. (England). Computing Lab. 
Correct Interactive Transformational Synthesis of 
DSP Hardware. 

Technical rept. 

F. P. Burns, D. |. Kinniment, and A. M. Koelmans. 
c1991, 16p TRS-321 

Presented at the European Design Automation Confer- 
ence (EDAC) (2nd), Amsterdam (The Netherlands) in 
February 1991. 


The report presents a new interactive tool for the 
qu uided synthesis of — signal processing hardware. 
he tool is driven from a hardware description lan- 
guage (HDL). It will suggest different ways of ingle 
menting different architectures for the same 
tion, maintaining the correctness of implementations 
during the design process. The tool will automatically 
nerate input for the Boyer Moore theorem prover 
rom the HDL specification in order to verify the cor 
rectness of the implementations. (Copyright (c) 1991 
University of Newcastle upon Tyne.) 
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AD-A237 984/0/GAR PC A04/MF A01 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 90121211.11123 Tartan Inc. Tartan 
Ada Sun/C30 Version 4.0, Sun 3/50 => TI 
TMS320C30. SunOS Version 4.0.3 Application 


Board. 
Final rept. 
9 Jan 91, 60p 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to aes Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 

all technical terms used within it and pecan 0 Ao re- 
ports the results of testing this compiler using 
Compiler Validation Capability. An Ada compiler pone 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 


161,479 


Computer Software 


ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 
encies--for example, the maximum length of identifiers 
or the maximum values of int types. Other differ- 
ences between compilers from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. ail the ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes 

a Suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 


161,477 


AD-A237 985/7/GAR PC A03/MF A01 
ischaft m.b.H., Otto- 


ndustriean 

cae \ialidation Summary Ri Certifi- 
eport: 
Number: 90121111.11118 Tartan Inc. Tartan 

ade Sun/Sun Version 4.0, Sun3/60. Sun Version 
4.0.3 Host and Target. 
Final rept. 
9 Jan 91, 43p 


This Validation Summary Report describes the extent 

to which a ific Ada compiler conforms to the Ada 

Standard, ANSI/MIL-STD-1815A. This report = 

ports the results of tenting the compe wang fi 

ports the resul testi compiler using 

Compiler Validation An Ada compiler fa 
Standard, and 


encies--for e: , the maximum 

or the maximum values of int types. Other differ- 
ences between compilers from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion ae The validation includes submitting 
a suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 


161,4 
AD/A237 986/5/GAR 


Industrieanlagen- 
Ada S \Valldation Summary a oe Certifi- 
cate Ni 90111911.11111 Siemens Nixdorf. Sie- 
mens Nix BS2000 Ada Compiler V2.1, Siemens 
Nixdorf 7.590G/BS2000 V9.5 Host and Target. 


Final rept. 
21 Dec 90, 41p 


This be sep Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Seanderds ANSI/MIL-STD-1815A. This report explains 
fi "Capability, Ai Ada aan be i ame 
tion An m imp! 
according to the Ada Standard, and any implementa- 
nt features must conform to the require- 
ments of ae Ada Standard. ante we one must - 
implement in its entirety, no can poe 
ed = is not in the Standard. oe though ail validat- 
ed Ada compilers conform to the Ada Standard, it must 
be understood that some differences do exist between 
implementations. The Ada Standard permits some im- 
plementation for example, the 


PC A03/MF A01 
ischaft m.b.H., Otto- 


result from the characteristics of particular opera 
systems, er ney Neth prem — ——— 20s A | 
the dependencies luring the process o - 
ing this compiler are given in this report. The informa- 
tion in this report is ed from the test results pro- 
duced > ale testing. The validation process 
includes a suite of standard tests, the 
pet as inputs toa an Ada compiler and evaluating the 
resu 
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Naval Postgraduate School, Monterey, CA. 
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Use of Searching Algorithms for the Minimization 
of Multi-Valued Logic Functions. 

Master’s thesis. 

A. W. Watts. Jun 90, 45p 


The goal of this thesis was to remy a searching al- 
meg te for simplifying Multi-Valued me oe (MVL) func- 
The algorithm was implemented as a program 
wate in C for the UNIZ operating system. The algo- 
HAMLET: an MVL function in the format required 
by HAMLET, an MVL computer aided design tool, and 
produces a minimal or near-minimal realization. The 
also conforms to that required by HAMLET to 
produce a layout of a programmable logic array (PLA) 
integrated circuit that realized the given function. The 
advantage of the algorithm is that it allows backtrack- 
ing to investigate alternate solutions, producing a 
— expectation of minimal results. It stops upon 
inding a solution, thus producing results much faster 
than an exhaustive search of all possible solutions. 


161,480 

AD-A238 046/7/GAR PC A04/MF A01 
Stanford Univ., CA. Knowledge Systems Lab. 

Expert Systems on Multiprocessor Archi 

Vv 1. Summary. 

Final rept. Mar 85-Oct 90. 

E. A. Feigenbaum, R. Engelmore, H. P. Nii, and J. P. 
Rice. Jun 91, 55p 

Contract F30602-85-C-0012 

See also Volume 2, AD-A238 047. 


This final report documents the results of a five-year 
investigation of methods for achieving higher perform- 
ance for k based systems through the design 
of innovative software and hardware systems architec- 
tures. Volumes | summarizes the work performed and 
lessons learned, and serves as an annotated index to 
the set of over 50 project technical reports. Volumes II 
through IV contain the project technical reports. 


AD-A238 047/5/GAR PC A20/MF A04 


Ag rept. Mar 85-Oct 90. 
E. A. Feigenbaum, R. Engeimore, H. P. Nii, and J. P. 
Rice. Jun 91, 474p 

Contract F30602-85-C-0012 

See also Volume 3, AD-A238 048. 


This final report documents the results of a five-year 
pry wig tec we of methods for achieving higher perform- 

based systems through the 
design of innovative encre tage eal and hardware systems 
architectures. Volume | summarizes the work per- 
formed and lessons learned, and serves as an anno- 
tated index to the set of over 50 project technical re- 
ports. Volumes II through IV contain the project techni- 
cal reports. 


161,48. 
AD A238 048/3/GAR PC A20/MF A04 
Stanford Univ., CA. tne Systems Lab. 
Expert on Multiprocessor Architectu 
Volume 3. Technical Reports. 
“ex rept. Mar 85-Oct 90. 

A. Feigenbaum, R. Engelmore, H. P. Nii, and J. P. 
Flice. Jun 91, 465p 
Contract F30602-85-C-0012 
See also Volume 4, AD-A238 049. 


This final report documents the results of a five-year 
investigation of methods for achieving a? perform- 

ance for ki based systems through the design 
of innovative software and hardware systems architec- 
tures. Volume | summarizes the work 

lessons learned, and serves as an annotated index to 
the set of over 50 project technical reports. Volumes II 
through IV contain the project technical reports. 


161,483 
AD-A238 049/1/GAR PC A24/MF A04 
Stanford Univ., CA. Knowledge Systems Lab. 

Expert Systems on Multiprocessor Architectures. 
Volume 4. Technical Reports. 
Final rept. Mar 85-Oct 90. 
E. A. Feigenbaum, R. Engeimore, H. P. Nii, and J. P. 
Rice. Jun 91, 554p 
Contract F30602-85-C-0012 
See also Volume 1, AD-A238 046. 


This final report documents the results of a five-year 
investigation of methods for achieving higher perform- 
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ance for knowledge based systems through the design 
of innovative software and hardware systems architec- 
tures. Volume | summarizes the work performed and 
lessons learned, and serves as an annotated index to 
the set of over 50 project technical reports. Volumes I! 
through IV contain the project technical reports. 
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AD-A238 065/7/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
Patcsarae | Group Approach to Reliable Distributed 


ing. 
Special Technical rept. 
K. P. Birman. Jul 91, 38p 
Contract NAG2-593 


The difficulty of developing reliable distributed soft- 
— is an impediment to applying distributed comput- 
technology in many settings. Experience with 
isis system suggests that a structured approach 
based on virtually synchronous process groups yields 
systems which are substantially easier to develop, 
fault tolerant, self Tone This paper reviews six 
years of research on ISIS, describing the model, the 
types of applications to which ISIS has been applied, 
and some of the reasoning that underlies a recent 
effort to r in and reimplement ISIS as a much 


edesig 
smaller, lightweight system. 
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AD-A238 074/9/GAR 

Information tot and Techno Center, Wright- 

Patterson AFB, OH. ADA Validation Facility. 

Ada Compiler Validation Summary Report: Certifi- 

cate Number: 901127W1.11085 IBM Canada, Ltd., 

AIX Ada/6000 Release 2, Preliminary Version RISC 
stem/6000, Mode! 7013-530 = RISC System/ 

, Model 7013-530. 
Final rept. 
19 Apr 91, 39p Rept no. AVF-VSR-438.0491 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and pny me re- 
ports the results of testing this compiler usi 

Compiier Validation Capability. An Ada comdier must 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 
encies -- for example, the maximum length of identifi- 
ers or the maximum values of integer types. Other dif- 
ferences between compilers result from the character- 
istics of particular i oe Geos mm or im- 
plementation strategies ndencies ob- 
served during the process of toting oie compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes submitting 
a suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 
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AD-A238 078/0/GAR PC A04/MF A01 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 90121011.11122 Tartan Inc., Tartan 
Ada Sun/960MC Version 4.0, Sun 3/60 = intel 
ps nt es on an SunOS Vers 4.0.3 Intel 

XV80960MC Board. 


Finel t rept. 
9 Jan 91, 56p Rept no. IAGB-VSR-081 


This Validation Summary Report describes the extent 
to which a ific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and vere, ghd re- 
ports the results of testing this compiler using 

Compiler Validation Capability. An Ada compiler Se 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 


encies--for example, the maximum length of identifiers 
or the maximum values of integer types. Other differ- 
ences between compilers result from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during the vali- 
dation testing. The validation process includes submit- 
ting a suite of standardized tests, the ACVC, as inputs 
to an Ada compiler and evaluating the results. 
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AD-A238 079/8/GAR PC A04/MF A01 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Ada Compiler Validation Summary Report: Certifi- 
cate Number 90121011.11121 Tartan Inc., Tartan 
Ada VMS/C30 Version 4.0 VAXstation 3100 = TI 
TMS320C30 VMS 5.2 Application Board. 

Final rept. 

9 Jan 91, 59p Rept no. IABG-VSR-080 


This Validation Summary Report describes the extent 
to which a ific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation lity. An Ada compiler must 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some ee depend- 
encies--for example, the maximum length of identifiers 
or the maximum values of integer types. Other differ- 
ences between compilers result from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 

iven in this report. The information in this report is 
oeved from the test results produced during valida- 
tion testing. The validation process includes submitting 
a suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 


161,488 
AD-A238 097/0/GAR PC A03/MF A01 
ae Mason Univ., Fairfax, VA. 

Hyperdimensional Data Analysis and Structural In- 


ference. 

Final rept. 1 Jul 87-31 Jan 91. 

E. J. Wegman. 25 May 91, 11p ARO-24105.19-MA 
Contract DAALO3-87-K-0087 


This project focused on exploratory and structural in- 
ference bn 7 dimensional data. Exploratory tech- 
niques focused mainly on the parallel coordinate tech- 
nique which was exploited on graphical computing 
platforms. A MS-DOS package was developed using 
this and other dynamical graphics techniques. Several 
refinements of the parallel coordinate technique were 
made including scintillation, parallel coordinate density 
plots and grand tours in d-dimensions. The structural 
inference work is nonparametric in character and fo- 
cuses on high dimensional density estimation and 
ridge estimation. These ideas are currently still under 
development and promising techniques involved 
random tessellations, the trajectory met! ethod for finding 
ridges, and the gradient density plot. 


161,489 

AD-A238 113/5/GAR PC A02/MF A01 
Stanford Univ., CA. Dept. “4 Operations Research. 
Simu Methodo! 

Final rept. 1 Apr 88-31 ar 91. 

P. W. yen and D. L. iglehart. May 91, 10p ARO- 
25839.3' 

Contract DAAL03-88-K-0063 


The main thrust of this research has been in develop- 
ing new statistical methods for analyzing the output 
from computer simulations. The technical work can be 
divided into three areas: simulation output analysis, 
variance reduction, stochastic optimization, and gener- 
alized semiMarkov processes. 


161,4: 
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AD-A238 180/4/GAR PC A04/MF A01 





Electronics Research Lab., Adelaide (Australia). 
bn a 1 ~—giaaaiaes Fitting Package for the Sun 


penance document. 
S. C. Troedson, and A. C. Lindsay. Apr 91, 52p ERL- 
0544-GD, DODA-AR-006-481 


This document introduces a user interface that pro- 
vides fast and efficient general least-square analysis of 
experimental data. It is suitable for use in the Sunwin- 
dows environment on Sun UNIX workstation. The 
package is capable of providing solutions of both linear 
and non-linear least-squares models of experimental 
br and incorporates full graphics and error analysis. 
Known uncertainties in the data are easily incorporat- 
ed as weights for each experimental point if required. 
An overview of the ational details of the ok 
is given in Section 2. Se aes 
age are given in Section 3. The linear leasboquares 
analysis allows unweighted, y-weighted and x - and y- 
= optimisation, and in the former cases either 
the slope or intercept may be fixed if required. Since 
the theory of unweighted and y-weighted linear least- 
squares is well known 1, 2, it will not be described in 
this document. The theory for the case where both the 
dependent and independent variables exhibit uncer- 
tainties is not well known however, and as such is out- 
lined in Appendix A. Appendix B details the theory of 
non-linear least-squares optimisation using the Leven- 
berg-Marquardt algorithm, which is the routine imple- 
mented in this package. 
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AD-A238 234/9/GAR 
Qualcomm, Inc., San Diego, CA. 
Research in Mathematics and Computer Science: 
Calculation of the Probability of Undetected Error 
for Certain Error Detection Codes. Phase 2. 

Final technical rept. 1 Apr 90-31 May 91. 

A. J. Viterbi, J. K. Wolf, L. J. Fredrickson, J. A. Levin, 
po R. D. Blakeney. 31 May 91, 32p AFOSR-TR-91- 
Contract F49620-90-C-0017 


bp Redundancy Check (CRC) codes have become 
the standard means for detecting error in messai 

that have been transmitted over a noisy communica- 
tions channel. Unfortunately, even the very best CRC 
codes cannot detect all transmission errors. In this 
report,we first describe a hardware device capable of 
evaluating the random error performance of an impor- 
tant class of CRC codes that are generated by po! 
mials of the form gx) = a+9 Py where p(x) is a 
primitive polynomial of We then intro- 
duce a new burst error “ a3 stablish an equiva- 
lence between the burst and random error perform- 
ance of cyclic codes. From this, we can extend the 
random error test results obtained from the hardware 
device to include burst errors. Also included in this 
report is an intuitive look at the factors which lead to 
good code performance, and an overview of a supple- 
mental hardware device to measure the performance 
of = codes that are generated by arbitrary polyno- 
mials. 
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AD-A238 259/6/GAR PC A03/MF A01 
Boeing Military Airplane Co., Wichita, KS. 

Ada Compiler Evaluation Capability. Release 2.0. 
Final rept. 8 Nov 89-8 Nov 90. 

T. Leavitt, and K. Terrell. Jul 91, 24p D500-12482-1, 
WL-TR-91-1069 

Contract F33615-86-C-1059 


This document reviews the findings and lessons 
learned in accomplishing the development of the Ada 
Compiler Evaluation Capability Version 2.0. This ver- 
sion added 300 new performance tests, assessors for 
program library systems, symbolic debuggers, and 
system diagnostics, a new tool to simplify the prepara- 
tion of input to median and a Single System Analysis 
Tool. This report focuses on the improvements made 
to the testsuite, details the technical advantages of the 
improvements and provides a list of enhancements 
under consideration for ACEC Version 3.0. 
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AD-A238 264/6/GAR PC A06/MF A02 
National Computing Centre Ltd., Manchester (Eng- 
land). 
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Ada Compiler Validation Summary Report: C 
cate Number 901214N1.11080 SD-Scicon UK Li cimit. 
ed XD Ada MIL-STD-1750A Version 1.2 Local Area 
we: Cluster Host and MIL-STD-1750A Target. 

inal rept. 
15 Aug 90, 104p AVF-VSR-90502/72-910412 


This Validation Summary Report describes the extent 
to which a ific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and ee re- 
ports the results of testing this = using 
Compiler Validation ility. An Ada compiler Pram 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The a 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 
encies--for example, the maximum length of identifiers 
or the maximum values of int types. Other differ- 
ences between compilers result from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes submitting 
a suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 
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AD-A238 266/1/GAR PC A04/MF A01 
Illinois Univ. at Urbana-Champaign. Center for Reliable 
and High-Performance Computing. 

erview. 


Fault-Tolerant Computing: An 
Technical rept. 

R. K. lyer, J. H. Patel, W. K. Fuchs, P. Banerjee, and 
R. Horst. Jun 91, 59p Rept nos. UILU-ENG-91-2232, 
CRHC-91-22 

Contracts N00014-90-J-1270, NAG-1-613 


The purpose of this report is to outline the major con- 
cepts and developments in the area of fault tolerant 
computing. Both hardware and software fault toler- 
ance issues are addressed. The topics covered in- 
clude module function and system-level fault detection 
methods, redundancy and reconfiguration strategies, 
valid fault models, and coding and checking in comput- 
er systems. Software fault tolerance methods such as 
recovery blocks, design diversity, and checkpoi a pee 
and recovery are also discussed. Major issues in 

eling and evaluation of fault-tolerant systems are out- 
lined. The design of two successful commercial sys- 
tems is discussed. 
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AD-A238 317/2/GAR PC A03/MF A01 

Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 

brunn (Germany, F.R.). 

on Compiler Validation Summary Report: Certifi- 
te Number : 90121311.11119 Tartan Inc., Tartan 

Ada VMS/1750A Version 4.0 VAXstation 3200 

—_ Texas instruments STL VMS 5.2 VHSIC 


Final rept. 
9 Jan 91, 48p Rept no. IABG-VSR-078 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation . An Ada compiler must 
be implemented according to ‘the Ada Standard, a 

any implementation-dependent features must pos Kom 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some a depend- 
encies--for example, the maximum length of identifiers 
or the maximum values of integer types. Other differ- 
pg —— compilers wee ae ee ecard 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the ndencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes submitting 
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a suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 
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AD-A238 318/0/GAR 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Ada Compiler Validation Certifi- 
cate Number: 90121211. 11120 Tartan Ine, Tartan 
Ada VMS/960MC Version 4.0 VAXstation 3100 = 
—— on an VMS rey Intel EXV80960MC 


Final rept. 
9 Jan 91, 59p 


a specific Ada 
Standard, ANSI/MIL-STD-181 pong This report explains 
all technical terms within it ore 


permits implementation 
encies--for example, the maximum length of identifiers 
or the maximum values of i types. Other differ- 
from the characteris- 


testing compiler 
— in this report. The information in this report is 
ed from the test results during valida- 
canuaner The validation process i 
a Suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. 
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AD-A238 383/4/GAR PC A07/MF A02 
Royal Signals and Radar Establishment, Malvern 
(England). 


1M. Foster ba Brandreth, P. We, Core, LF . Currie, 
pan pn A Peeling. Oct 90, 138p RSRE-91005, DRIC- 


TDF is an intermediate format for distributing software 
pe eo It can - produced i 

range of pr a ‘or expository pur: 
poses, the definition abe ts divided 1 into three levels, 
referred to as Boney 1 por (1) Level 0 is suitable 


for production from ANSI C ( (and hence Gel 
that can sensibly be translated my ANSI C) pipe 
; one p more lagen and is 


tains inf 

Code 60 Be generated trom i for ap 

tecture on which the software is int 

For transmission, TDF is converted into a linear stream 


compatibility for any future enhancements or amend- 
ments to the TDF definition. 
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AD-A238 428/7/GAR PC A02/MF A01 
Heeger yee ch wn Philadelphia. School of Engineer- 


ing and 
Type Theory and Programming Languages. 
Final rept. 1 Aug 88-31 Sep 89. 

9 Jul 91, 6p 

Contract N00014-88-K-0557 


No abstract available. 
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Parallelizing Multiple Linear “ae for Speed 
and Redundancy: An Empirical y. 

M. Zu, J. J. Miller, and E. J. Wegman. 1990, 8p 
ARO-24105. 14-MA 

Contract DAAL03-87-K-0087 

Availability: Pub. in Computing Science and Statistics: 
Proceedings of the panen. marae 2 on the Interrace (21st), 
p138-144 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A238 445/1/GAR PC A11/MF A03 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

School of Engineering. 

Common interface Real-Time Multiprocessor Op- 
System for Embedded Systems. 

Master's thesis. 

M. S. Rottman. 4 Mar 91, 227p Rept no. AFIT/GCE/ 

ENG/91M-04 


Large real time applications such as aerospace avion- 
ics systems, battle management, and factory automa- 
tion place many demands and constraints on the com- 
puting system not found in other applications. Soft- 
ware development is hindered by software depend- 
ence on the computer architecture and the lack of 
portability between systems. This thesis specifies and 
designs a real time multiprocessor operating system 
(RTMOS) that implements a consistent programming 
model, enabling the development of real time parallel 

software independent of the target architecture. The 
RTMOS defines the core ee ae oe to dem- 
onstrate the programming model. TMOS func- 
tional requirements are specified using Structured 
Analysis and Design Technique (SADT). A h of 
the Design Approach for Real-Time Software (DARTS) 
is used to perform the preliminary and detailed de- 
signs. The preliminary design is architecture-independ- 
ent; the detailed design p' maps the design to a 
specific parallel — o the Intel iPSC/2 hypercube. 
The modular RTMOS design partitions operating 
system operations and data structures from hardware- 
dependent functions for portability. 
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AD-A238 448/5/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Transfer of 4GL Application from INGRES to 
ORACLE. 

Master’s thesis. 

A — Mar 91, 85p Rept no. AFIT/GCE/ENG/ 


This paper documents the transfer of 4GL applications 
from INGRES to ORACLE. As a result of a fast and 
conceptual change in computer languages, 4GLs were 
developed and evolved. These are programming sup- 
port tools whose goal is, basically, to make the pro- 
grams more efficient by reducing the number of in- 
structions. Both ORACLE and INGRES database sys- 
tems use 4GLs to develop applications. Their 4GL en- 
vironments and their facilities for application develop- 
ment are investigated and explained in depth in this 
effort. The TWX application, which was originally im- 
plemented in INGRES by _ its 4GL, is designed 
and reimplemented in ORACLE. This is accomplished 
in ORACLE SQL *Forms. Totally eight forms are built 
to accommodate the new a. The data, itself, 
was easily transferred to ORACLE apriori. The TWX 
applications now runs on a Sun386i stand-alone com- 
puter interactively. 


161,502 
AD-A238 493/1/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Center for Reliable 
and High-Performance Computing. 
Performance Implications of Synchronization Sup- 
a for Parallel FORTRAN Programs. 

echnical rept. 
S. Anik, and W. W. Hwu. 17 Jun 91, 47p Rept nos. 
UILU-ENG-91-1231, CRH-91-21 


This paper studies the performance implications of ar- 
chitectural synchronization support for automatically 
parallelized numerical programs. As the basis for this 
work, we analyze the needs for synchronization in 
automatically parallelized numerical programs. The 
needs are due to task management, loop scheduling, 
barriers, and data dependency handling. We present 
synchronization algorithms for efficient execution of 
programs with nested parallel loops. Next, we identify 
how various hardware synchronization primitives can 
be used to satisfy these software synchronization 
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needs. The synchronization primitives studied are test 
and set, fetch and add, exchange-byte and synchroni- 
zation bus implementation of lock/unlock operations. 
Lastly, we ran experiments to quantify the impact of 
various architectural support on the performance of a 
bus-based shared memory multiprocessor running 
automatically parallelized numerical programs. We 
found that supporting an atomic fetch and add primi- 
tive in shared memory is as effective as supporting 
lock/unlock operations with a synchronization bus. 
Both achieve substantial performance improvement 
over the cases where atomic test and set and ex- 
change-byte operations are supported in shared 
memory. 
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AD-A238 560/7/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Software Engi- 
neering Inst. 

Software Safety. 

Final rept. 

N. G. Leveson. Jul 87, 16p Rept no. SEI-CM-6-1-1 
Contract F19628-90-C-0003 

Prepared in cooperation with California Univ., Irvine. 


Software safety involves ensuring that software will 
execute within a — context without resulting in 
unacceptable risk. Building safety-critical software re- 
= ires special procedures to be used in all phases of 
the software development process. This module intro- 
duces the problems involved in building such software 
along with the procedures that can used to en- 
hance the safety of the resulting software product. 
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AD-A238 631/6/GAR PC A07/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Optimal Iterative Task Scheduling for Parallel Sim- 
ulations. 

Master’s thesis. 

J. M. Sartor. Mar 91, 129p Rept no. AFIT/GCS/ 
ENG/91M-03 


The ultimate purpose of this research is to reduce the 
time needed for execution of parallel computer simula- 
tions. In particular, the impact of task assignment strat- 
egies is determined for parallel VHDL circuit simula- 
— The classical scheduling — which assigns 

n precedence-constrained tasks to m processors is 
NP-complete in all but the simplest cases. The prob- 
lem of assigning simulation tasks is further complicat- 
ed by the iterative nature of computer simulations: 
each task is required to execute muitiple times as the 
simulation executes. This investigation develops a pol- 
ynomial-time algorithm (the level strategy) which pro- 
vides optimal assignment for iterative systems with 
specific constraints. A mathematical foundation for it- 
erative task systems is proved. In particular, it is shown 
that restricted cases of iterative systems achieve mini- 
mal latency,(time between successive iterations of a 
given task), when the level strategy is used for task 
assignment. To verify the theoretical results, various 
task scheduling strategies are compared using VHDL 
logic-circuit simulations on the iPSC/2 Hypercube 
computer. Tests are run with mappings based on the 
level strategy, the classical optimal assignment, a 
greedy technique for assignment, and an unbalanced 
assignment. The best results of these experiments, in 
terms of speedup, occur consistently in cases where 
the level strategy is used. 
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DE91011537/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

pa yl programming models on the BBN 


2000. 
E. D. Brooks, B. C. Gorda, and K. H. Warren. Mar 
91, 19p UCRL-JC-107019, CONF-9109137-1 
Contract W-7405-ENG-48 
Inernational conference of the Austrian Center for Par- 
allel Computation (1st), Salzburg (Austria), 30 Sep - 2 
Oct 1991. _ by Department of Energy, Wash- 
ington, DC 


We describe the PCP/PFP programming models 
which we are —. on the BBN TC2000. The parallel 
programmi ls are implemented in a portable 
manner and will be useful on the scalable shared 
memory machines we expect to see in the future. We 
then describe the TC2000 machine architecture which 
is a scalable general purpose parallel architecture ca- 
pable of efficiently supporting both shared memory 
and message passing programming paradigms. We 
also briefly di describe a P implementation of the 


Gauss elimination algorithm which exploits the large 
local memories on the TC2000. 
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DE91014285/GAR PC A04/MF A01 
Virginia Univ., Charlottesville. School of Engineering 
and Applied Science. 

implementation of a hypercube database system. 
Final report, July 1, 1988-June 30, 1991. 

Progress rept. 

J. L. Pfaltz, S. H. Son, and J. C. French. May 91, 51p 
DOE/ER/25063-3, UVA-527387/CS91/103 

Contract FG05-88ER25063 

Sponsored by Department of Energy, Washington, DC. 


This three year grant was an ambitious project to “‘im- 
plement a hypercube database system”; it was some- 
what more ambitious than we had realized. For this 
final report we begin with an overview that reviews the 
original proposal; discusses its magnitude; explains 
our research approach; and outlines our results in 
terms of what we consider to be its major achieve- 
ments and resulting publications. Then in sections 2 
through 6 we will elaborate on: ADAMS interface lan- 
guage; system implementation; synchronization and 
reliability and system performance. 
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DE91014333/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

UFO (UnFold Operator) default data format. 

L. Kissel, F. Biggs, and T. R. Marking. May 91, 40p 
SAND-91-0490 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


The default format for the eo of x,y data for use 
with the UFO code is described. The format assumes 
that the data stored in a file is a matrix of values; two 
columns of this matrix are selected to define a function 
of the form y = f(x). This format is specifically de- 
signed to allow for easy importation of data obtained 
from other sources, or easy entry of data using a text 
editor, with a minimum of reformatting. This format is 
flexible and extensible through the use of inline direc- 
tives stored in the optional header of the file. A special 
extension of the format implements apo data 
which significantly reduces the storage required as 
compared wth the unencoded form. UFO ‘su supports 
several extensions to the file specification that imple- 
ment execute-time operations, such oo transformation 

of the x and/or y values, selection of specific columns 
of the matrix for association with the x and y values, 
input of data directly from other formats (e.g., DAMP 
and PFF), and a simple type of library-structured file 
format. Several examples of the use of the format are 
given. 
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DE91014338/GAR PC A03/MF A01 
Virginia Univ., Charlottesville. Inst. for Parallel Compu- 
tation. 

Synchronization of replicated data in parallel data- 
base systems. 

S. H. Son, J. L. Pfaltz, and J. C. French. 1989, 15p 
CONF-890372-17 

Contract FG05-88ER25063 

Hypercube, concurrent computers and applications 
(4th), Monterey, CA (USA), 6-8 Mar 1989. Sponsored 
by Department of Energy, Washington, DC. 


Replication is a key factor in improving data availability 
in database systems. Replicated data can be ac- 
cessed by transactions even if some of the copies are 
not available due to failures. A major restriction in 
using replication is that replicated copies must behave 
like a single copy, i.e., mutual consistency must be pre- 
served. This paper surveys synchronization methods 
for replicated data, and reviews a theory that is used in 
analyzing the correctness of synchronization algo- 
rithms for replicated data. 12 refs. 
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DE91014340/GAR PC A03/MF A01 


Virginia Univ., Charlottesville. Dept. of Computer Sci- 
ence. 





Performance evaluation of multiversion database 


systems. 

pS. Son, and N. Haghighi. 1990, 19p CONF- 
Contract FG05-88ER25063 
International conference on data engineering re 
SS: - (USA), 59. Feb 1990. Sponsored 
Department of Energy, Washington, DC. 


This paper describes a detailed simulation study of the 
performance of multiversion database systems, inves- 
eristics and the extent to which 


fare prototyping environment for the 
ed database systems. aloes this 

ty i pin thee ae pete Ba pe san 
despite of additional "CPU and I/O costs 


PC A05/MF A02 
Virginia Univ., Charlottesville. 
Concurrent access to O-trees. 
L. D. Loyd. M La ee DOE/ER/25063-T12 
ay 
Contract FG05-88: 
by aueeue of a Washington, DC 


, issues of con- 


the number of messages required to perf i 
i the locking algorithm of Lehman & Yao and 
= we ween analysis 
ease in message using our 
retry techniques for a 
inserting entries into the same tree 
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International very large data bases 
17th), Barooiona (pai) 3-6 Sep 1997 Sponsored by 
Energy, Washington, DC. 

Referential pro lh constraints express in relational 

between tuples. 

Although it is Sian that certain referential integrity 
structures may cause data manipulation problems the 
of these problems has not been explored and 


in this we examine these data ma- 
pron gerd mend and formally develop safeness 
pes age for avoiding bo capa ase Fy ry the 
problem of specifying safe referential integrity con- 
straints in three raprenennaies relational database 


pe gy systems, IBM’s DB2, SYBASE, and 
INGRES. 10 refs., 5 figs. 
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Department of Energy, Washington, DC 
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N91-26768/2/GAR PC A03/MF A01 

Mathematisch Centrum, Amsterdam (Netherlands). 

NUMVEC Fortran Library Manual. Chapter: Partial 

ange - Equations. Routine: ICGG3D. 
Vandervorst, and J. J. F. M. Schlichting. cOct 

90, ns CWI-NM-R9018, ETN-91-99411 

Sponsored b Netherlands Organization for the Ad- 

vancement of Research. 


The NUMVEC FORTRAN library routine |CCG3D for 
the solution of seven diagonal symmetrical linear sys- 
tems, that arise from the seven point discretization of a 
partial differential equation over a three dimensional 
domain is described. Use is made of the so called 
MICCG hyperplane method with scaled initial diagonal, 
Eisenstat’s trick and cyber 205 sparse vector instruc- 
tions. An example shows a performance of nearly 85 
MFLOPS for this routine. 
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N91-27032/2/GAR 
(Order as N91-27009/0/GAR, PC — 


National Aeronautics and S 
Greenbelt, MD. Goddard Space 
CRUSH: The NS! Data Comp 

E. Seiler. May 91, 6p 

In Its Proceedings of the Second Annual NASA Sci- 
—- Internet User Working Group Conference p 377- 


CRUSH is a data compression utility that provides the 
user with several lossless compression techniques 
available in a single Bore It is intended that the 
future development of CRUSH will depend upon feed- 
back from the user community to ay new features 
and capabilities desired by the users. CRUSH provides 
an extension to the UNIX Compress program and the 
various VMS implementations of Compress that many 
users are familiar with. An important capability added 
by CRUSH is the addition of additional compression 
techniques and the option of automatically determin- 
= the best technique for a given data file. The 
CRUSH software is written in C and is designed to run 
on both VMS and UNIX systems. VMS files that are 
compressed will regain their full file characteristics 
upon decompression. To the extent possible, com- 
pressed files can be transferred between VMS and 
UNIX systems, and thus be decompressed on a differ- 
ent lem than were compressed on. Version 1 
of CRUSH is currently available. This version is a VAX 
VMS implementation. Version 2, which has the full 
range of capabilities for both VMS and UNIX imple- 
mentations, will be available shortly. 


) 

ice Administration, 
light Center. 
Utility. 
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N91-27036/3/GAR 
(Order as N91-27009/0/GAR, PC har +~-4 


Georgia Univ., Athens. 

Cc IC: Software Catalog 1991 Edition Diskette 
Format. 

May 91, 5p 

in NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA gr Internet User 
Working Group Conference p 406-410. 


This PC edition of the annual COSMIC Software con- 
tains descriptions of the over 1,200 computer pro- 

‘ams available for use within the United States as of 

lanuary 1, 1991. By using the PC version of the cata- 
log, it is possible to conduct extensive searches of the 
software inventory for programs that meet specific cri- 
teria. Elements such as —— keywords, hardware 
specifications, source code languages, and title acro- 
nyms can be used for the basis of such searches. After 
isolating those programs that might be of best interest 
to the user, it is then possible to either view at the mon- 
itor, or generate a listing of all information on 
those packages. In addition to the program elements 
that the user can search on, information such as total 

—— size, distribution media, and program price, as 
well as extensive abstracts on the program, are also 
available to the user at this time. Another useful fea- 
ture of the catalog allows for the retention of programs 
that meet certain search criteria between individual 
sessions of using the catalog. This allows users to 
save the information on those programs that are of in- 
terest to them in different areas of application. They 
can then recall a specific collection of programs for 
information retrieval or further search reduction if de- 
sired. In addition, this version of the catalog is adapia- 
ble to a network/shared resource environment, allow- 


161,518 


Computer Software 


ing multiple users access to a single copy of the cata- 
log database simultaneously. 
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N91-27037/1/GAR 
(Order as N91-27009/0/GAR, PC A19/MF 


A03) 
TGV, Inc., Santa Cruz, CA. 
Software Product 


May 91, 13p 

In NASA. Goddard Space Flight Center, Proceedi 

of the Second Annual NASA Science Internet User 
Working Group Conference p 413-425 (See N91- 
27009 18-82). 


An overview of the phew tem system is presented. Serv- 
ices, supported tions, remote printer serv- 
ices, netstat, potor DECnet yey et serv- 
ices, and programming libraries are briefly described. 
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N91-27099/1/GAR 
(Order as N91-27088/4/GAR, PC A) 


Texas A and M Univ., — Station. 

Nonrecursive Order N Preconditioned pa a a 

Gradient: Range Space Formulation of M Dy- 

namics. 

Final Report. 

A. J. Kurdila. Dec 90, 16p 

Contract NGT-44-005-803 

In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, ‘1990, Volume 1 16 p. 

While perme Eanmey rt « has been made in deriving 
for certain combinations of 


tion, this fact implies that 


induce paral 
emerging class of highly parallel processors; and tran- 
sient simulation must be automatically load 
pe for a wider collection of _—— topologies 
configurations. These problems are ad- 
pct by employing a combination range space/pre- 
conditioned conjugate gradient formulation of muiti- 

method descri 


advantages. sequential computing en- 
pe my the method has the features that: by om 


that the method can achieve pe th rates that 
depend linearly upon the number of substructures, 
hence the title ‘Order N’; and the method is non-as- 
sembling. Furthermore, the approach is promising as a 
pot parallel tree Be —— 

method exhibits a fine paral 

wide collection of combinations of of eee system to- 


ly Ng pr 
rely upon system topology to induce parallelism. 
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N91-27785/5/GAR 
Cornell Univ., Ithaca, NY. 
—. of Sequential, Real-Time, Process-Con- 


Programs. om 
K. Marzullo, F. B. Schneider, and N. Budhiraja. Jul 
91, 15p NAS 1.26:185433, NASA-CR-185433 
Contracts NAG2-593, N00140-87-C-8904 


PC A03/MF A01 


The use of weakest-precondition predicate transform- 
ers in the derivation of sequential, process-control 
software is . Only one extension to Dijkstra’s 
calculus for deriving ordinary sequen ‘ams was 
found to be necessary: Guaseneueed auxiliary varia- 

bles. These auxiliary variables are for reason- 
ing about states of a — process that exists 
during program 
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N91-28074/3/GAR 

(Order as N91-28063/6/GAR, PC er 
Jackson State Univ., MS. Dept. of Computer Science. 
| Databases: Problems and Perspectives. 


Vv. N Gudivada. 1989, 8 

Contract DE-FG05-86ER-75274 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 53- 
60 (See N91- 19-99). 


With the increasing number of computer graphics, 
image processing, and pattern recognition applica- 
tions, economical storage, efficient representation and 
manipulation, and powerful and flexible query lan- 
guages for retrieval of image data are of paramount 
importance. These and related issues pertinent to 
image data bases are examined. 
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PAT-APPL-7-457 462/GAR PC NO3/MF A01 
Sandia National Labs., Albuquerque, NM. 

R on input for data flow computers. 

Patent ication. 

V. G. Grafe, and J. E. Hoch. Filed 27 Dec 89, 28p 
DE91011699 

Contract ACO04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A processing node for a data flow parallel processing 
computer is activated by an input token from the 
system. The token for the stored information in the 
node includes information to cause the node to repeat 
a specified sequence of operations upon initiation by 
the token, thereby increasing the efficiency system for 
some computing operations. 
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PBS1-193185/GAR ‘a W PC A07/MF A02 
em Lab., Nagoya (Japan). 
MUMPS Validation Sule. for ANSI/MDC X11.1, 
1984. Version 7.61. Docu " 
ci Jul 91, 146p NIST/SW/MT-91/011A 
lem on ——— see PB91-507699, 


For syst tape, 
PB91-507715, 91-507723. For system on dis- 
kette, see PB91-507707. 


Version 7.61 of the ANSI/MDC X11.1-1984 MUMPS 
Validation Suite (the MVS) is the revision of Version 
7.51 (August, 1990) designed to meet the require- 
ments in FIPS PUB125 for a conformance test 

. The revision was made with U.S. reviewers’ 
comments and ions in order to incorporate into 
the validation suite such features as computer detec- 
tion of integrity of the validation suite, pass/fail condi- 
tions of individual tests, checkpointing test runs to 
enable interrupted test process to restart from the 
most suitable position, instructions and warnings at 
prs points, and fully automated tabulation of the 
Validation Summary Report (VSR). Provision of such 
features will facilitate evaluation of the validation proc- 
ess by relegating these time-consuming tasks to the 
computer, assisted by a few experienced personnel. 
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PB$1-215061/GAR PC A10/MF A03 
National Computing Centre Ltd., Manchester (Eng- 


85 Compiler Validation System (Version 
3.1). User Guide. 
c1 Aug 91, 220p NIST/SW/MT-91/014A 
For system on magnetic tape, see PB91-508002. Su- 
persedes PB90-214370. Sponsored by National inst. 
of Standards and Technology, Galthereburg, MD. 


The report is a comprehensive user guide for the 
COBOL 85 iler Validation System(CCVS). It 
gives a brief description of each test program and sup- 
plies information on running the tests and in eting 
the results. The CCVS is used to validate COBOL com- 
pilers to ensure their conformance to the Federal 
Standard as prescribed in Federal Information Proc- 
essing Standards (FIPS) PUB 21-3 and the Internation- 
al ization for Standardization (ISO) Standard 
1989:1985. It consists of approximately 300 COBOL 
oo ee each of which contains several independent 
ests. 
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PB91-231571/GAR 

National Inst. of Standards and Technology (CSL), 
i , MD. Database and Graphics Group. 
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eed Implementation of a Discrete Set Alge- 


ra. 
L. Gallagher. Jul 91, 31p NISTIR-4637 


Large finite sets occur naturally in computer data man- 
agement. Discrete elements such as numbers, point- 
ers, icons, and object identifiers all have fixed-length 
bit sequence representations that may be viewed as 
base-two integers. The efficiencet storage and manip- 
ulation of large collections of such items is a long- 
standing problem in computer science. In particular, 
many data management algorithms may be specified 
in terms of set operations (e.g. union, intersection, 
crossproduct) on these collections. Often a large set is 
stored in reduced form for storage efficiency. A specif- 
ic problem is then to find efficient algorithms for per- 
forming set operations over the reduced representa- 
tions. The r presents a binary tree storage mech- 
anism for efficient representation of arbitrary sets of 
discrete elements taken from a fixed universe. It then 
develops high-level algorithms for mapping these sets 
to and from their tree representations and for execut- 
ing set operations directly on the storage representa- 
tion itself. This approach provides a method for direct 
computer implementation of mathematical models 
based on Boolean algebras defined over finite sets. 
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PB91-231811/GAR PC E05/MF E05 
Newcastle upon Tyne Univ. (England). Computing Lab. 
Replication within Atomic Actions and Conversa- 
tions: A Case Study in Fault-Tolerance Duality. 
Technical rept. 

L. V. Mancini, and S. K. Shrivastava. c1989, 12p 
TRS-281 

Presented at the International Symposium on Fault- 
Tolerant Computing (19th), Chicago, IL. in June 1989. 


The authors propose a duality mapping for fault-toler- 
ant system structures. Two canonical models of dis- 
tributed fault-tolerant systems have been constructed 
and shown to be duals of each other. One model incor- 
porates objects and atomic actions as the entities for 
program construction, while the second model em- 
ploys communicating processes with conversations. 
As a consequence of the duality, techniques and 
mechanisms which have been developed within the 
domain of just one of the models can be mapped and 
applied to the other model. The paper illustrates this 
point by mapping some well-known object replication 
techniques developed within the context of object and 
actions model to the communicating process mode! 
thereby revealing some err process replication 
techniques. (Copyright (c) 1989 University of Newcas- 
tle upon Tyne.) 
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PB91-231829/GAR PC E05/MF E05 
Newcastle upon Tyne Univ. (England). Computing Lab. 
Treatment of Persistent Objects in ‘Arjuna’. 
Technical rept. 

G. N. Dixon, G. D. Parrington, S. K. Shrivastava, and 
S. M. Wheater. c1989, 25p TRS-283 

Presented at ECOOP89, the European Conference on 
Object-Oriented Programming (3rd), Nottingham, Eng- 
land in July 1989. Sponsored by Science and Engi- 
neering Research Council, Swindon Engen. and Ar- 
chitecture Projects Management Ltd., Cambridge 
(England). 


Arjuna is a programming system which provides a set 
of tools for constructing fault-tolerant distributed appli- 
cations. It — an object-oriented model of com- 
putation in which atomic actions (atomic transations) 
control sequences of operations invoked upon persist- 
ent objects. Persistent objects outlive the applications 
that create them and the = concentrates on the 
mechanisms within Arjuna that are concerned with 
their management. The paper describes how these 
mechanisms are related to the other Arjuna mecha- 
nisms required by atomic actions for the distribution, 
concurrency control, recovery and commitment of per- 
sistent objects. (Copyright (c) 1989 University of New- 
castle upon Tyne.) 
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PB91-231837/GAR PC E05/MF E05 
Newcastle upon Tyne Univ. as. Computing Lab. 
Software Metrics and Design Diversity. 

Technical rept. 

G. Pucci. 1989, 28p TRS-284 


The paper proposes a possible role for software me- 
trics in the context of fault tolerant software develop- 
ment. In particular, interest is focused on those metrics 


which can be collected during the specification phase 
of the software project. These metrics can be used to 
identify several problems before product completion. 
The ee first introduces three groups of metrics 
found in the literature and then discusses their applica- 
bility as a management tool during the development of 
diverse software. Finally, an example is given of how 
specification metrics can provide estimates of param- 
eters of reliability models. Though the described tech- 
nique is not fully satisfactory, it can be used, in the ab- 
sence of more ay yer ones, to obtain reliability 
predictions from the models. (Copyright (c) 1989 Uni- 
versity of Newcastle upon Tyne.) 
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PB91-231860/GAR PC E05/MF E05 
Newcastle upon Tyne Univ. (England). Computing Lab. 
Replicated K-Resilient Objects in Arjuna. 

Technical rept. 

he Little, and S. K. Shrivastava. c1991, 14p TRS- 


Presented at the Workshop on the Management of 
Replicated Data held by the IEEE, Houston, TX. in No- 
vember 1990. 


The paper describes the design of an object replica- 
tion scheme for the Arjuna distributed system. The 
design supports K-resiliency, where, in the absence of 
network partitions, K out of a total of K+ 1 replica fail- 
ures can be tolerated before an object becomes un- 
available. The scheme chosen employs active replica- 
tion where each and every functioning replica of an 
object carries out processing. Computations are struc- 
tured as atomic actions (atomic transactions). The 
paper presents the details of how object groups are 
created and terminated, how a group can be invoked 
and object replicas inserted and removed in a consist- 
ent manner in the presence of node failures. (Copy- 
right (c) 1991 University of Newcastle upon Tyne.) 
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PB91-231886/GAR PC E09/MF E09 
Newcastle upon Tyne Univ. (England). Computing Lab. 
Accurate Prefetching Policy for Object Oriented 
Systems. 

Doctoral thesis. 

D. H. Song. c1991, 107p TRS-322 


In the latest high-performance computers, there is a 
growing requirement for accurate prefetching (AP) 
methodologies for advanced object management 
schemes in virtual memory and migration systems. 
Prefetching makes use of the properties of object ori- 
ented languages to build inter and intra object relation- 
ships as a means of logical grouping. The thesis de- 
scribes how this relationship can be established at 
compile time and how it can be used for accurate 
object — in virtual memory systems. In addi- 
tion, AP performs control flow and data 

analysis to reinforce the relationships and to find the 
dependencies of a program. The user program is de- 
composed into prefetching blocks which contain all 
the information needed for block prefetching such as 
long branches and function calls at major branch 
points. The proposed prefetching scheme is imple- 
mented by extending a C+ + compiler and evaluated 
on a virtual eo angl boa cag The results show a si 
nificant reduction both in the number of page fau! 
and memory pollution. 
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PB91-231969/GAR PC E05/MF E05 
Ecole Nationale Superieure de Techniques Avancees, 
Paris (France). 

re Logiques et Algorithmes Paralieles 
— ‘en and Parallel Algorithms). 

inal rept. 


S. Tan. Jan 91, 48p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The use of logic for sequential and parallel program- 
ming is studied. First Hoare logic and abstract data 
types for proving properties of programs written in a 
traditional fashion are considered. Then ‘inductive sys- 
tems’ language, a logic programming language in 
which some complexity problems clearly appear, is in- 
troduced. In a second part, several formalisms for par- 
allel systems are studied: Computing Tree Logic, 
which can be used to prove non-deterministic transi- 
tion system properties, FP2 (Functional Parallel Pro- 
gramming), a language based on abstract data types 
and a more accurate modelization, and Hoare Commu- 





mans Sequential Processes. In the last part, some 
parallel complexity properties are presented. The 
Csanky algorithm for matrix inversion is used to intro- 
duce a . recursive representation of parallel algo- 
rithms from which some complexity properties can 
easily be deduced 
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Kent age Canterbury (England). Computing Lab. 


Theory of inductive 
A. Grimley. 1990, 30p UK C/CLR-74 


The report presents an equational theory ITE, based 
on a simple typed lambda calculus IT with polymorphic 
types, having much of the definitional power of the al- 
gebraic type declaration Prosper | of ML fand N ioende It 
restricts itself to types for which there exists a set- 
theoretic model, and limits recursion to primitive recur- 
sion (or iteration), over inductive at therefore re- 
gards ITE as modelling a theory o' total functions over 
inductive types which is implicity embedded in Miranda 
and ML. Before defining the syntax of IT, it briefly con- 
siders those features of existing functional languages 
which it proposes to oy 18005 Copyright (c) Universi- 
ty of Kent at Canterbury 1990 


161,531 
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Kent Univ., wang (England). op oe 
Cyclic R erence Counting with -Scan. 
R. D. fey c1990, 10p UKC yet ead 
See also PB90-155201. Prepared in tion with 
— Federal Rural de Pernambuco, Recife 
razil). 


Modern programming languages such as functional or 
object oriented languages work either implicitly or ex- 
plicitly with data structures which need run-time 
memory management as part of their implementation. 
The technique usually employed for 

ment is one of the variants of the mark-scan algorithm, 
since it is difficult to deal with self-referential structures 
using a reference count method. The 

an algorithm whose efficiency is far hig' 

original one for cyclic reference counting with local 
mark-scan. More shared cells are claimed directly 
without any need of the mark-scan phase. The dele- 

tion of the last pointer to a shared cell recycles it imme- 
diately, regardiess of whether there is a reference to it 
on the control stack is left basically with pointers to 
cycles and pointers to green cells in the free-list or re- 
cycled. In this case again, the algorithm performs far 
better than the inal one. In the best case, it per- 
forms only one local mark-scan per cycle, instead of as 
—— the number of external references to a cycle 
as before. 
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PB91-232611/GAR 
Kent Univ., Cant 
NAG Spline Fitti mh 
station: The Story So 

T. Hopkins. c1990, 1p UKC/CLR-76 
The report discusses the relevant spline fitting routines 
within the NAG E02 chapter. Prior to Mark 13 the li- 
brary contained four routines concerned with B-spline 
approximations. E02BAF computes, given sets of data 
points and knot een ae ed a — least squares, 
cubic B-spline approximation. The approximation may 
then be evaluated usi E02BBF; if derivative values 
are also required E02BCF may be used. Finally 
EO2BDF computes the integral the spline approxi- 
mation. The major problem facing the — is almost 
invariably the choice of knot positions. The report out- 
lines a prototype system which investigates how a 
more — approach to knot placement could be 
achiev 
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Shared pony ee Architecture for Parallel 


Reference Counti 
R. D. Lins. c1990, 1 
Sponsored by British 


The paper presents a shared memory architecture for 
parallel cyclic reference counting. The idea is to have 
two processors which will perform — yor and 
garbage collection ae oe 

share the same memory ar 

which is organized as a heap r ~- The warking” space 


UKC/CLR-77 
ncil, London (England). 
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trades a small space overhead for greater independ- 
ence between which implies in time effi- 
j and simplicity. The author suggests the algo- 
rithm is simpler more time efficient than shared 
parallel algorithms based on mark-scan. 
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gy ‘Object Databases. 
W. thee c1990, ee UKC/CLR-78 
Given AD-A224 490 


Over the past few years there has been an increasing 
amount of interest in the possibility of using object-ori- 
ented methods in large databases. Several systems 
have been designed that incorporate object-oriented 

techniques to some extent; some of these have been 
implemented. The primary aim of the paper is to give a 
survey of the more noteworthy of these systems, in- 
cluding details of their stati, architectures and data 
models. The survey is not limited to those systems 
which are fully object-oriented; it also covers those 
= make use of only a part of the object-oriented 
—_ worn (c) University. of Kent at Canterbury 
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= 85 Compiler Validation System (Version 
So 


e. 
Jul 91, mag tape NIST/SW/MT- 91/014 
CMS R 


*y Documentation included; may be ordered sepa- 
rately as PB91-215061. 


The COBOL 85 Compiler Validation System is used to 
validate COBOL compilers to ensure their conform- 
ance to the Federal Standard as prescribed in Federal 
Information Processing Standards (FIPS) PUB 21-3 
and the International ization for Standardization 
(ISO) Standard 1989:1985. The validation system con- 
sists of approximately 300 COBOL programs, each of 
which contains several independent tests. In addition, 
there is a routine which enables users of the test suite 
to separate programs by module, level or program 
name, and automatically replace implementor defined 
features. The test rams are organized by module 
as defined in the COBOL 1985 Standard and Intrinsic 
Function Module addendum, ie., NUCLEUS, SEQUEN- 
TIAL I-O, RELATIVE |-O, INDEXED 1-O, Inter-Program 
Communication, Sort-Merge, Source Text Manipula- 
tion, Intrinsic Functions and the the optional modules 
Report Writer, L agprirgy oe pe Debug, and Segmen- 
tation. The tests ganized according to 
one of two levels defined in the COBOL 1985 Stand- 
ard. The 1985 COBOL Compiler Validation System is 
issued on magnetic tape. 
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PB91-801100/GAR PC NO1/MF NO1 
_— Technical Information Service, Springfield, 


Computer Software Maintenance. January 1980- 
October 1991 (Citations from the NTIS Database). 
Rept. for Jan 80-Oct 91. 
Sep 91, 35p 
Supersedes PB90-856964. 


The bibliography contains citations soereea Waaiee soft- 
ware maintenance methods and management. 

include resource allocation, life cycle cost sspects, 
and manai planning of computer software main- 
tenance. Maintenance pb and techniques for specif- 
ic programs are considered. (Contains 115 with title list 
and subject index.) 


Control Systems & Control Theory 
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AD-A238 006/1/GAR PC A05/MF A01 
Wright State Univ., Dayton, OH. Dept. of Electrical En- 
gineering. 
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information Theory 


Robust Design of Multivariable Control: An Interval 
Arithmetic 


Final rept. Aug 88-Sep 90 
P. Misra. Jun 91, 76p WRDC-TR-90-3080 
Contract F33615-88-C-3605 


p bo apes my and design of 

laws for a dynamic is the robustness of 
col ian ounce inthe model a 

in is lo — 
whose parameters are not known exactly, but 

known to lie within an interval. Analysis techniques for 
pa lems are developed, and include the 


An im 


AD-A238 217/4/GAR 

Michigan Univ., Ann 4 
Vibrational Control: State and Output 

Feedback 7 

Technical 


P. T. K Meerkov, and E. K. Poh. Jun 


S. M. 
a. sR anaee .2-EG 


. Teel, P. Kokotovic, and S. Sastry. 
1991, 31p ARO 25644, 2-MA 
Contract DAALO3-88-K-0106 
Availability: Pub. in International Jni. of Control, v53 n1 
p193-222 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A238 367/7 Not available NTIS 
Zero Dynamics of Regularly Perturbed Systems 
Sat and PK 

try, J. Hauser, and P. Kokotovic. 1989, 17p 
ARO-25844.1-MA 
Contract DAALO3-88-K-0106 
Availability: Pub. in og and Control Letters 13, 
p299-314 1989. A onoy to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A238 233/1/GAR PC A01/MF A01 
California Inst. of Tech., Pasadena. Dept. of Electrical 


ence of Jamming. 
Final — Pye Jul 88-30 Sep 90. 
R. J. McE! ae 90, 5p AFOSR-TR-91-0616 
Grant AFOSH. 88-02 47 


Multi-user communication systems have been studied. 


puted by a fairly simple linear program. (Author) 
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Notes on Search, Detection and Localization Mod- 

eling. Revision 4. 

Technical rept. 

ae. Forrest. Oct 90, 77p Rept no. NPS71-87-001- 
4 

Revision 3 to — dated Apr 87. See also Revision 3 

dated Oct 89, AD-A214 945. 


The report consists of notes that have been used in a 
course on search, detection, and localization model- 
ing. Signal detection theory is the basis for analyzing 
the detection models that are described in this report. 
In signal detection theory, the decision making portion 
of a detection system is called the receiver and a de- 
tection experiment is the analysis by a receiver of — 
data observed during some time interval. The data that 
is related to a target is called signal. The data that is 
not related to the target is called noise. In general, the 
target data is associated with a localization region that 
in some cases is called a resolution call. 


Pattern Recognition & Image 
Processing 


161,543 
AD-A238 024/4/GAR PC A03/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 
Sym jum on ications of 
Signal ing Held at Wright-Pat- 
terson AFB, Ohio on 20-22 March 1991. Volume 1. 


eral rept. 3 Oct 90-30 Apr 91. 
B. W. Suter, and G. T. Warhola. 30 Apr 91, 12p Rept 
no. AFIT-EN-TM-91-1-VOL-1 


The Air Force Institute of Techno! (AFIT) hosted 
the Symposium on Applications of Wavelets to Signal 
Processing during 20-22 March 1991 at the AFIT Sci- 
ence and Research Center, Wright-Patterson AFB, 
OH. This was the first major academic meeting of its 
kind held at AFIT. The symposium was sponsored b' 

the Air Force Office of Scientific Research (AFOSR), 
Bolling AFB, DC. It focused on applications of wavelet 
to problems in image and speech processing, commu- 
nications, and — and opened with a one-day 
short course, ‘A Tutorial on Wavelets.’ The symposium 
was attended by more than 220 researchers worid- 
wide. They represented 15 foreign countries, 34 US 
universities, 218 private industrial firms, 15 DoD orga- 
nizations, and six non-DoD US government organiza- 
tions. Professor Alexander Grossmann was sponsored 
by the AFOSR Window on Science program. Volumes 
| and Il contain, respectively, a synopsis of the sympo- 
sium and the complete set of tutorial notes. (Author) 
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AD-A238 294/3/GAR PC A03/MF A01 
Naval Surface Warfare Center, Silver Spring, MD. 
Handwritten Character Recognition Using Feature 
Extraction and Neural Networks. 

Interim rept. 

J. J. Fuller, A. Farsaie, and T. Dumoulin. 12 Feb 91, 
17p Rept no. NAVSWC-TR-91-74 


A novel set of affine invariant features and an accom- 
panying neural network are described for performing 
two-dimensional pattern r nition. The features are 
described and shown to be affine invariant. The validity 
of the approach and the need for a neural network are 
demonstrated by applying the features and the net- 
work model to handwritten character recognition. 
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AD-A238 576/3/GAR PC A08/MF A02 
Pennsylvania State Univ., University Park. Dept. of 
Electrical and Computer pa . 

Adaptive Liquid Crystal Based Joint Transform 
Correlator as Applied to Real-Time Pattern Recog- 


ni 

Final rept. 1 Oct 87-31 Mar 91. 

F. T. Yu. 23 May 91, 168p ARO-25146.28-PH 
Contract DAAL03-87-K-0147 


The primary goal of this research is to study a pro- 
grammable joint-transform correlator (JTC) using liquid 
crystal television (LCTV) panels for adaptive real-time 
pattern recognition applications. The technique can 
improve the pattern recognition and identification tech- 
nology that is of interest to the U.S. Army. The tech- 
nique we studied is a real-time programmable electro- 
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optical architecture. There are several reasons for se- 
lecting the optical technique over their digital and elec- 
tronic count rts, as follows: Optical technique is ca- 
pable of handling a large space-bandwidth image; opti- 
cal technique is capable of performing parallel oper- 
ations; optics can perform massive interconnections; 
optical transformation can be operated at high speed, 
etc. By using the LCTV, the pattern under observation 
can be correlated with a large number of recallable 
image memories. In addition, the LCTV technique is 
rather simple and economical to operate. The LCTV- 
optical correlator, in principle, can be designed into a 
compact portable form for in situ application. Brief out- 
lines of the major research findings and publications 
are provided in this report. 
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DE$1014769/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Imagetool: Image processing on the Sun worksta- 


ion. 
M. E. Zander. 1991, 18p LA-UR-91-1923, CONF- 
9107115-6 
Contract W-7405-ENG-36 
Society of Photo-Optical Instrumentation Engineers 
es meeting, San Diego, CA (USA), 21-26 Jul 1991. 
ponsored by Department of Energy, Washington, DC. 


This paper describes an environment that builds on 
UNIX for image processing on Sun workstations. It in- 
cludes discussions on writing image analysis functions 
using a command line interface and on the manipula- 
tion of images from within an imaging program. It then 
describes the program imagetool, which displays 
images in a window environment and supplies a menu 
interface to the image-analysis functions, driven by the 
command line. 2 refs., 2 figs. 
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DE$1015441/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Fast, one pass algorithm to label objects and com- 
e their features. 
: Thai. 1991, 19p SAND-91-1324C, CONF-9107115- 
1 


Contract AC04-76DP00789 

Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (United States), 21-26 
Jul 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


In many image processing applications, labeling ob- 
jects and computing their features for recognition are 
crucial steps for further analysis. In general these two 
steps are done separately. This paper proposes a new 
approach to label all objects and compute their fea- 
tures (such as moments, best fit ellipse, major and 
minor axis) in one pass. The basic idea of the algorithm 
is to detect interval overlaps among the line segments 
as the image is scanned from left to right, top to 
bottom. Ambiguity about an object’s connectivity can 
also be resolved with the proposed algorithm. It is a 
fast algorithm and can be implemented on either serial 
or parallel processors. 6 refs., 5 figs. 
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N91-27110/6/GAR 
(Order as N91-27103/1/GAR, PC —— 
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Tennessee Technological Univ., Cookeville. 

Design of Optimal Correlation Filters for Hybrid 
Vision Systems. 

Final Report. 

P. K. Rajan. Dec 90, 15p 

Contract NGT-44-005-803 

In Houston Univ., NASA/ASEE Summer Faculty Fel- 
lowship Program, 1990, Volume 2 15 p. 


Research is underway at the NASA Johnson Space 
Center on the development of vision systems that rec- 
ognize objects and estimate their position by process- 
ing their images. This is a crucial task in many space 
applications such as autonomous landing on Mars 
sites, satellite inspection and repair, and docking of 
space shuttle and space station. Currently available al- 
gorithms and hardware are too slow to be suitable for 
these tasks. Electronic digital hardware exhibits supe- 
rior performance in computing and control; however, 
they take too much time to out important signal 
processing operations such as Fourier transformation 
of image data and calculation of correlation between 
two images. Fortunately, because of the inherent par- 
allelism, optical devices can carry out these operations 
very fast, although they are not quite suitable for com- 
putation and control type operations. Hence, investiga- 


tions are currently being conducted on the develop- 
ment of hybrid vision systems that utilize both optical 
techniques and digital processing jointly to carry out 
the object recognition tasks in real time. Algorithms for 
the design of optimal filters for use in hybrid vision sys- 
tems were developed. Specifically, an algorithm was 
developed for the design of real-valued frequency 
plane correlation filters. Furthermore, research was 
also conducted on designing correlation filters optimal 
in the sense of providing maximum signal-to-nose ratio 
when noise is present in the detectors in the correla- 
tion plane. Algorithms were developed for the design 
of different types of optimal filters: complex filters, real- 
value filters, phase-only filters, ternary-valued filters, 
coupled filters. This report presents some of these al- 
gorithms in detail along with their derivations. 
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N91-28075/0/GAR 
(Order as N91-28063/6/GAR, PC —_ 


Spelman Coll., Atlanta, GA. Dept. of Mathematics. 
Implementation of an Algorithm for Cylindrical 
Object Identification Using Range Data. 

S. T. Bozeman, and B. J. Martin. 1989, 8p 


In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 61- 


One of the problems in 3-D object identification and 
localization is addressed. In robotic and navigation ap- 
plications the vision system must be able to distinguish 
cylindrical or spherical objects as well as those of 
other geometric shapes. An algorithm was developed 
to identify cylindrical objects in an image when range 
data is used. The algorithm incorporates the Hough 
transform for line detection using edge points which 
emerge from a Sobel mask. Slices of the data are ex- 
amined to locate arcs of circles using the normal equa- 
tions of an over-determined linear system. Current ef- 
forts are devoted to testing the computer implementa- 
tion of the algorithm. Refinements are expected to 
continue in order to accommodate cylinders in various 
positions. A technique is sought which is robust in the 
presence of noise and partial occlusions. 
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PB91-230078/GAR PC E10/MF E10 
Cambridge Univ. (England). o-. of Engineering. 
Marker Recognition Using a le Transputer. 

C. C. Chiu, R. G. Gosine, and R. D. Jackson. 1991, 
127p CUED/B-ELECT/TR-81 


The work on a robotic vision system was op | 
done by A. Ginige, who devised the innovative i of 
using distinctive markers to simplify the process of 
object recognition. His working system consisted of a 

-driven ‘Seescan’ framestore and an RTX five- 
degreepof-freedom robot arm. The camera was 
mounted above the robot arm, overlooking a horizontal 
work base directly below it. The objects of interest with 
distinctive markers attached on top were placed on the 
work base. Their positions and orientations on this 
base were determined from the camera image. During 
the summer of 1990, a Quintek T800 transputer board 
specializing in image processing was purchased. The 
new transputer card, complete with framestore and 
1Mb dynamic RAMs, was driven by a 33 MHz 80386 
PC. In conjunction with a Parallel C compiler and a 
graphics interface, the new setup opened the possibili- 
ty of re-implementing Ginige’s vision system for further 
work. Considerations were also made of parallel proc- 
essing, and a camera-in-hand vision system which can 
deal with object recognition in the three-dimensional 
space. Work was 4 to re-code Ginige’s algorithms 
in the more flexible Parallel C environment, and corre- 
sponding changes were made to improve perform- 
ance. By the time of the documentation (beginning of 
October), a new version of the original system is large- 
ly completed, with a new interface between an applica- 
tion program running on PC and the vision system run- 
ning on transputer. 


General 
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AD-A238 003/8/GAR PC A03/MF A01 
Naval Weapons Center, China Lake, CA. 





Neuron Requirements for Classification. 
Final rept. May 89-Jul 90. 
W. O. Alltop. ten 91, 35p Rept no. NWC-TP-7106 


The feed forward layered neural networks holds great 
promise for application to classification problems. De- 
termination of the sizes of the layers is an important 
network design problem. This report treats the neuron 
requirement question from the geometric viewpoint. 
Threshold neurons correspond to cutting planes in the 
Euclidean space of rt patterns. Bounds on the mini- 
imum number of first-layer neurons are determined as 
functions of the partition sizes of the training data sets. 
Bounds are also proved for convex pattern classes. 
Measures of separability of the training data are de- 
fined in order to emphasize the dependence of the 
design parameters upon the geometry of the classes. 
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Ini Properties of Feedforward Layered 
Neural Networks. 


Final rept. Oct 88-Jun 89. 
J. M. Martin. Oct 90, 34p Rept no. NWC-TP-7094 


The characterization of the interconnection weights of 
an L layered feedforward neural net that interpolates 
through a set of points is considered. A closed form 
expression for the last layer of weights of a net that 
interpolates through m sub L - 1 + 1 points is derived 
in terms of the points of interpolation. These weights 
are a function of all the weights in the preceding layers 
which may be chosen at random, and m sub L -1 is the 
number of neurons in the layer preceding the output 
layer. Another method for determining all the weights 
of a net with only two layers of weights is also present- 
ed. This method produces a transfer function that in- 
terpolates through m sub o + 1 points or less, where 
m sub 0 is the number of inputs to the net. The norm of 
the Jacobian matrix of the transfer function at the inter- 
polation points is introduced as a measure of the sen- 
sitivity of the transfer function to perturbations in the 
inputs of the interpolation points. The points suggest 
that small weights are required for low sensitivity. 
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AD-A238 322/2/GAR PC A09/MF A02 
Computational Mechanics Co., Inc., Austin, TX. 
Non- mic issues in Automated Computa- 
tional Mechanics. 
Final rept. 1 Mar 89-18 Feb 91. 
W. W. Tworzydlo, J. T. Oden, J. M. Bass, J. Combs, 
and S. Sheikh. 30 Apr 91, 180p TR- OT 08, AFOSR- 
TR-91-0603 
Contract F49620-89-C-0015 

inal contains color plates: All DTIC reproductions 

will be in black and white. 


The general goal of the project was to study the feasi- 
bility of the development of an automatic environment 
for engineering design of aerospace structures, in par- 
ticular for their analysis by the finite element method. 
Of particular interest were non-algorithmic issues relat- 
ed to automated decision making based on heuristics 
and expertise. In the first phase of work, the types of 
knowledge and decisions involved in the design proc- 
ess were studied, and computer technologies best 
suited for their automation were evaluated. These 
technologies include algorithmic procedures, knowl- 

based expert systems, neural networks, knowl- 
edge acquisition systems, etc. The main thrust of re- 
search in the project was focused on the development 
and extension of concepts related to automated com- 
putational mechanics, such as adaptive computational 
techniques, automated model and strategy selection, 
automated performance monitoring and quality assur- 
ance for the finite element analysis. These methods 
were implemented in an automated computational en- 
vironment, based on full coupling of h-p adaptive finite 
element program with expert systems ars oy a 
Several examples of automated decision making in 
finite element analysis prove the feasibility and great 
practical potential of automated environments for 
design of aerospace structures. Based on the studies 
performed in the project, directions of further research 
and development in this area were identified. 
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por gm of a Computer Fault Detector and Net 
Final rept. 
M. D. Kregel. Jun 91, 13p Rept no. BRL-TR-3240 


The reliability of a simple network can be improved by 
the use of highly reliable devices that monitor all send- 
ing elements attached to it. Such devices block net- 
work access if special electrical keys are not present 
before network communications are initiated. Such de- 
vices can also lock out network access for 

that exceed preset time limits. This report descri deena 
the construction of a simple device that serves these 
functions, termed a computer fault detector and net 
isolator, and describes the philosophy of its operation. 
The use of monitors of this type prevents the possible 
failure of a single sending element or node from dis- 
rupting the operation of an entire network. 
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Missouri Univ.-Columbia. Dept. of Statistics. 
International Research Conference on Reliability 
Held in Columbia, Missouri on May 17-19, 1988. 

19 May 88, 85p 


Abstracts are provided of reports presented at the fol- 
lowing session topics: Artificial Intelligence 

Systems In Reliability; Software Reliability; Reliability 
and Quality Management; Reliability Growth; Statisti- 
cal models for automatic diagnostics of com ae sys 
tems; System Reliability; Complex system ai 

ated tests; Bayesian Reliability; and Models and infer- 
ence. 
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Science. 
Workshop on the | ration of Numerical and 


mon, Mew Verh on duly O11, 1990. 
Sg rept. May 90-Apr 91. 
D. Kapur. Apr 91, 10p AFOSR-TR-91-0556 
A workshop on the integration of symbolic and numeri- 
cal computi acon Ne held on July 9 to 11, — 
rings, Ni shop w: 


in patina § 

by a grant wom the Air Force Office of Sch 
entific pat bk and the National Science Foundation 
along with partial funding from G.E. Corporate Re- 
search and Development, and the State University of 
New York at Albany. The workshop was hosted by the 


Institute of Programming and Logics, the State Univer- 
sity of New York at Albany. Twenty five research 
papers on symbolic matads, numerical methods, 
interface between symbolic and numerical methods, 
applications of symbolics methods in machine vision, 
robotics, computer aided design, computational geom- 
etry, and related topics were presented. Over forty re- 
searchers and students participated in the workshop. 


161,557 
DE91014870/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 


by aye ee ieee CERNVM. 

a White. May 91, 17p SLAC-TN-91-8, CERN/DD/ 
US-127 

Contract ACO3-76SF00515 

Sponsored by Department of Energy, Washington, DC. 


This writeup is an introduction to the concepts of com- 
ler conferencing and how these concepts have 
in applied to the use of the IBM GroupTalk system 
at CERN. 3 refs., 6 figs. 


161,558 
fp ote at ane 
ak Ridge National Lab., Mie 
cae range camera calibration. 
K. Storjohann, and E. Saltzen. Jul 91, 27p ORNL/ 
TM-11723 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


This paper describes an imaging model that was de- 
rived for use with a laser range camera (LRC) devel- 
oped by the Advanced pease» pos Machines Division of 
Odetics. However, this model could be applied to any 
comparable imaging system. Both the derivation of the 
model and the determination of the LRC’s intrinsic pa- 
rameters are explained. For the purpose of evaluating 
the LRC’s external orientation (extrinsic parameters), a 
transformation of the LRC’s imaging model into a 
standard camera’s (SC) pinhole model is derived. By 


PC A03/MF A01 


161,562 


General 


virtue of this transformation, the evaluation of the 
LRC’s external orientation can be found by applying 
any SC calibration technique. Experimental results 
prove the accuracy of the derived camera model as 
an as the proposed calibration procedure. 8 refs., 10 


161,559 
N91-27016/5/GAR 
(Order as N91-27009/0/GAR, PC A19/MF 
A03 


National Aeronautics Administration, 
Space Fight Cota. 
ae Tencati. 


by ne Va ae 

> m4 + # 
In Its Proceedings ‘of Second Annual NASA Sci- 
eg Internet User Working Group Conference p 105- 


An overview is presented of the NASA Science inter- 
net (NSI) security task. The task includes the po 
policies and ny ee risk analysis and 

management; computer response team; 
incident handling; toolkit ‘Guana user consult- 
ng; and working groups, conferences, and commit- 
ees. 


161,560 
N91-27017/3/GAR 

(Order as N91-27009/0/GAR, PC ay 
National Aeronautics and Space Administration, 
Washington, DC. 
National Research and Education Network. 
T. Villasenor. May 91, 19p 
In NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 115-133. 


pee is of this network are as follows: Extend U.S. 
logical leadership in high performance comput- 

Pa and computer communications; Provide wide dis- 
ee ee 
the speed and the pace of innovation and to serve the 

, National , education, and 


ee through a vigorous 
the uncertainties to industry for R and D and use of this 


performance cael technology is based 


161,561 
N91-27026/4/GAR 
(Order as N91-27009/0/GAR, PC — 


National Aeronautics Administration, 
Greenbelt, MD. Goddard Spacer ight Center. 
sub-Group. 


ings of the Second Annual NASA Sci- 
= Internet User Working Group Conference p 283- 


The following subject areas are covered: toolkits for 
NSI security; security policies and documentation; and 
risk analysis and management. 


161,562 
Eero : we oP... E06/MF E06 
niv land). One of Engineering. 
bridge ng ng 


adirkamanathan, and F. Fallside. 28 Oct 90, 37p 
CUED/RINFENG/ TR: 53 


By addressing the _——. of sequential learning in 
a uthors develop a new principle, 
pee se gtr porte method of choosir 
rior estimate of a function, from the new i 
received and the prior estimate. The principle is based 
on function approximation and the posterior so ob- 
ne ee The prin- 
be os strikes a pon oll minimum cross entropy, 

ich provides a method of choosing a posterior prob- 
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ability density estimate. Some fundamental properties 
of the principle of f-projection are given with formal 
proofs. Based on the principle ab pe met a recur- 
sive (sequential) estimation me called the method 
of successive f-projections is proposed. Some conver- 
aan related ies for the method is given with 
‘ormal proofs. method is extended for parameter 
estimation and to a sequential training algorithm for 
neural networks. The problem of combining two sepa- 
rately trained neural networks is also discussed. 


DETECTION & 
COUNTERMEASURES 


Acoustic Detection 


161,563 

flawed Cosmnopaphic and Awmowpherc, Rasemch 
aval raphic ai tmo: i lesearc 

Lab., Stennis Space Center, MS. 

Shallow Water RASP Upgrade. 

Final rept. 

J. K. Fulford. May 91, 38p NOARL-TN-135, SBI-AD- 

E040 061 


The eaoee Dependent Active System Performance 
model (RASP) has been modified to function at higher 
frequencies in shallower water than its initial design 
specification. The major difficulties in the original ver- 
sion of the model were the control of the cubic spline 
fitting routines to the sound speed points, extension of 
attenuation coefficients to higher frequencies and the 
need to interface to Navy standard data bases (or 
models) for bottom loss calculations. These two areas 
of difficulty were overcome using a front end sound 

fitting algorithm based on cubic splines under 
tension to control the oscillations in the spline fits in 
the model, and subroutines to allow input of standard 
bottom loss curves. The resulting modifications to the 
model created a model capable of predicting range de- 

jt monostatic reverberation (with reasonable 
accuracy) at frequencies up to kHz. modifications 
did not address the broader problem of bistatic range 
dependent reverberation at high frequencies (or in 
shallow water), or the problem of energy splitting loss 
on predicted target returns. 


161,564 
DE91014137/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 


DB Ham 19. Feb 81, 0p UCRL-CR-106850 


Contract W-7405-EN 
Sponsored by Department of Energy, Washington, DC. 


The objective of the High Gain program is to estimate 
the potential passive detection and localization per- 
formance of large oceanic acoustic arrays. This report 
discusses means for bounding the target localization 
performance of such arrays, focussing primarily on ap- 
plicable statistical means. It surveys relevant bounding 
techniques drawn from the communication theory liter- 
ature and adapts them for the covariance signal model 
appropriate to the High Gain objective. For tutorial pur- 
poses, the report contains a review of simple forms of 
the bounds. It then oe the more general forms 
required to develop localization performance esti- 
mates. 17 refs., 5 figs. 


161,565 

PAT-APPL-7-601 213/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Expendable Virtual Vertical Sensing 


Array. 
Patent Application. 
W. |. Roderick, and W. A. Von Winkle. Filed 15 Oct 
90, 12p AD-D014 943/5 
This Ss ak SO 2 - me at ——- wine “4 
censing and, possibly, for foreign licensing. oO 
application available NTIS. 


A method and apparatus of determining the range and 
depth of a far-field underwater target is provided. A 
multi-sensor device is released int the water from a 
surface ship or other ing platform and allowed 
to exhibit vertical free-fall in the water. Acoustic field, 
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temperature and depth information are received from 

the multi-sensor device at depth points along the free- 

fail. The depth points form a virtual vertical aperture. 

The acoustic field, temperature and depth information 

at the depth points are inputs of a virtual vertical sens- 

= — used to determine the range with depth of the 
get. 


161,566 

Demeronentott any A weal ee, NTIS 
nt o lavy, Washington, DC. 

Planar Fiber-Optic anes anand ee Acoustic 


Patent. 

N. Lagakos, and J. A. Bucaro. Filed 1 Sep 89, 
patented 19 Feb 91, 12p AD-D014 922/9, PAT- 
APPL-7-402 174 

Supersedes PAT-APPL-7-402 174. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A sensing ion for an interferometric acousto-optic 
sensor and a sensor using that sensing fiber are dis- 
closed. The sensor fiber has an outer coating of a ma- 
terial having a low bulk modulus. This coating greatly 
enhances sensitivity of the sensor fiber. In a pre- 
ferred embodiment, the material of low bulk modulus 
embeds the sensor fiber and any included reference 
fiber. Most preferably, the material having a low bulk 
modulus is a polymer such as polyurethane. The sens- 
ing portions made according to the present invention 
will usually be incorporated into sensors used for un- 
derwater exploration. 


161,567 


PATENT-5 003 514 Not available NTIS 


Department of the Navy, Washington, DC. 
a Ocean Recoverable Acoustic Sensor Vehi- 


Patent. 

E. J. Cotilla, J. M. McCandless, P. Savitz, and E. H. 
Kribbs. Filed 16 Jun 72, patented 26 Mar 91, 6p AD- 
D014 919/5, PAT-APPL-5-263 894 

Supersedes PAT-APPL-5-263 894. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A deep ocean recoverable, tethered acoustic sensor 
system is launchable from an aircraft or ship. Upon 
water entry, the system separates into an upper flota- 
tion module containing a receiver/transmitter, antenna 
and inflatable bag, and a lower flotation module con- 
taining an e le hydrophone array, transmission 
cable, flotation chamber, cable disconnect means, 
radio transmitter and antenna, and a flashing beacon 
light. The lower flotation module also includes a re- 
leasable anchor assembly containing a tethering 
cable. Recovery of the lower flotation module is ac- 
i by actuation of the cable disconnect 

eset timer means contained within 

le or by remote electrical command; 

upon cable disconnect, the anchor assembly and 
upper flotation module are discarded, and the lower 
flotation module floats to the surface for recovery. 
Upon surfacing a transmitter housed within the lower 
flotation module begins transmitting a signal beacon 
through an antenna, and a flashing beacon light actu- 
ates to aid in the recovery of the module by helicopter. 


Electromagnetic & Acoustic 
Countermeasures 


161,568 
PB91-801050/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Electronic Countermeasures and _ Electronic 
Counter Countermeasures. January 1981-October 
1991 (Citations from the NTIS Database). 

Rept. for Jan 81-Oct 91. 


Sep 91, 48p 

Supersedes PB90-865064. 

The bibliography contains citations concerning equip- 
ment and studies of techniques for electronic counter- 
measures. Topics include electronic warfare, radar 


and radio jamming, antijamming, antiradar materials, 
and decoys and deception. Techniques include adapt- 
ive antennas, frequency hopping, and discrimination 
for counter countermeasures. A few references per- 
tain to military technical objective documents for elec- 
tronic equipment ons in a hostile electromagnet- 
ic environment. Some references to smoke and fog 
and scavenging techniques are included for those 
cases where military smoke is used against ranging 
and wee radars and lasers. (Contains 170 cita- 
tions with title list and subject index.) 


Infrared & Ultraviolet Detection 


161,569 

AD-A238 050/9/GAR PC A05/MF A01 
Naval Siri School, Monterey, CA. 

Tactical EO/IE System for Ground Forces. 
Master’s thesis. 

H. S. Kim. Sep 90, 87p 


This thesis describes the tactical EO/IR system re- 
quirements and characteristics for the Republic of 
Korean Army. Many key ideas of these are centered 
on rough terrain condition, severe weather condition 
and tactical usage of EO/IR system in Korean penin- 
sular. And finally, the future trends of ground tactical 
EO/IR system and some recommendations for Korean 
Army are presented. 


161,570 

AD-A238 110/1/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Multipixe! Multidimensional Laser Radar System 


Theory. 

Final rept. 1 Oct 87-31 May 91. 

J. H. Shapiro. 6 Jul 91, 15p ARO-25299.12-PH 
Contract DAAL03-87-K-0117 


Coherent laser radars for tactical sensor 
are under development at a number of laboratories, 
based on the mid-infrared technology of CO2 lasers 
and HgCdTe photodetectors. Test bed radars of this 
class have already demonstrated that tactical targets 
may be resolved in any combination of the modalities 
of space, angle, range, and velocity. Under U.S. Army 
Research ice Contract DAALO3-87-K-0117, a pro- 
ram of research was pursued to advance the system 
of such multipixel, multidimensional laser 
radars, and to corroborate these advances through ex- 
iments performed using the test bed coherent 
lasers radars of the MIT Lincoln Laboratory Opto- 
Radar Systems Group. Major progress was made on 
the problem of target detection during the course of 
this work: quasi-optimal detection processors were de- 
rived for various 2-D and 3-D pulsed imagers; perform- 
ance results for these processors were developed 
from computer simulation; and 2-D detection perform- 
ance was confirmed experimentally. Substantial 
progress was also made on the problem of resolved- 
target tracking: a generalized Kalman filter was derived 
for linear-least-squares operation in a track-while- 
image mode, with tracking performance studied both 
anaucaly and through simulation. 


lications 


161,571 
AD-A238 245/5/GAR PC A03/MF A01 
Texas Univ. at Austin. Computer and Vision Research 


Interpretation Using Laser 
Images. 


Interim technical rept. 

C. C. Chu, and J. K. Aggarwal. Mar 91, 25p TR-91-6- 
70, ARO-28258.4-PH 

Grant DAAL03-91-G-0050 


This paper presents a knowledge-based system to in- 
terpret registered laser radar and thermal rigs The 
object is to detect and recognize man-made objects at 
kilometer range in outdoor scenes. The multisensor 
fusion approach is applied to various sensing modali- 
ties (range, intensity, velocity, and thermal) to improve 
both image segmentation and oy oA pg The abili- 
ty to use multiple sensors greatly helps an intelligent 
platform to understand and interact with its environ- 
ment. The knowl interpretation system, 
AIMS, is constructed using KEE and Lisp. Low-level 
attributes of image segments (regions) are computed 
by the segmentation modules and then converted into 





the KEE format. The interpretation system applies for- 
ward chaining in a bottom-up fashion to derive object- 
level interpretations from data bases generated by 
low-level agen ys | modules. Segments are grouped 
into and then ob are classified into pre- 
defi categories. AIMS employs a two-tiered soft- 
ware structure. The efficiency of AIMS is enhanced by 
transferring non-symbolic processing tasks to a con- 
current service manager (program). Therefore, tasks 
with different characteristics are executed using differ- 
ent software tools and methodologies. (Author) 


161,572 
AD-A238 483/2/GAR PC A05/MF A01 
Universal Ener: —— Inc., Dayton, OH. 
High Temperature, Silicon Array In- 
‘or. 
Final rept. 86-Apr 87 
J. A. Baker. May 91, 88p_ a TR-91-4048 
Contract F33615-86-C-509 


A counterdoped infrared ott system consisting of 
a silicon substrate with boron and divacancies 
has been created. High purity polycrystalline silicon 
was further purified by float zoning to reduce the impu- 
rity levels still present; it was then back doped with 
boron. Electron irradiation was used to create the diva- 
cancies which become the active infrared centers. 
Boron served to compensate the newly created diva- 
cancies thus producing only positively charged diva- 

cancies; these positively charged divacancies are 
stable under illumination. The experimental results 
thus verify the theoretical model postulated by Elliott 
for piggy | A theoretical analysis of multivalent 
Statistics as ied to counterdoped detectors has 
developed an y auened model for counterdoped de- 
tectors. This model has identified the relevant param- 
eters which control the operating temperature and 
figure of merit for the counterdoped detector. The 
model may be used to optimize doping concentration 
for the highest background limited infrared photocon- 
ductor (BLIP) operating temperature. (Author) 


161,573 

PAT-APPL-7-553 040/GAR PC NO3/MF A01 

Department of the Navy, Washington, DC. 
Fiber —, 


Patent Applicatio 
L. C. Bobb, and H. D. Krumboltz. Filed 16 Jul 90, 
28p N91-24894/8 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application atnate NTIS. 


The index of refraction of a liquid is measured using an 
optical fiber refractometer having a light transmitting 
optical fiber by immersing a in of the optical fiber 
in the liquid and launching light into one end of the opti- 
cal fiber at a selected non-zero launch angle with re- 
spect to the fiber axis. Light transmitted through the 
tical fiber is detected at the other end of the optical 
fiber and a determination is made of the index of re- 
fraction of the liquid in accordance with the detected 
tight and the selected non-zero launch angle. By vary- 
the launching angles of the light the range of the 
lometer is increased. The light transmitting opti- 
cal fiber is provided with a region having at least one 
tapered portion for further increasing the range 
refractometer. The tapered portion of the optical fiber 
is disposed between a reflective end of the optical 
fiber and the light source for providing single-ended 
operation. 


Optical Detection 


161,574 
AD-A238 189/5/GAR PC A03/MF A01 
— Aerospace Medical Research Lab., Pensacola, 


ept. 
J. M. Lentz, G. T. Turni 
89, 11p Rept no. NAMRL-1351 


peg ae disorientation or the loss of situational aware- 

has been identified as the primary or secondary 
pol of 15-25% of all fatal military aircraft accidents. 
One of the promising recent attempts to combat disori- 
entation has focused on the peripheral vision horizon 
device (PVHD). The current set of experiments indi- 


, ag W. C. Hixson. Dec 


cate that when two fixed-length PVHD horizon line 
segments (straight line with missing central segment) 
are —- moved outward, away from central 
vision, a track the horizon does not i improve 
but diminishes. racking performance was not optimal 

in the horizon line segments were presented to ret- 
inal areas having the highest visual rod density as 
speculated in our initial re Improvements in com- 
eae ces — with PVHD presentations appear to 

related to absolute size of the horizon. 


161,575 
AD-A238 246/3/GAR PC A03/MF A01 
Texas Univ. at Austin. Computer and Vision Research 


Center. 

Man-Made Objects In Non-Uroan Scenes. 
Man-Made Objects in Non-Urban Scenes. 

Interim re rep 

H. Q. Lu, and J "KA _ Mar 91, 42p TR-91-5- 


69, ARO-28258.3-PH 
Grant DAAL03-91-G-0050 


This report — a new approach for the detection 
of large man-made objects in a rural area using a 
single monochrome In this problem, man-made 
chiecin aan ba oetpaiiog ana te ‘ance of the 
objects is unpredictable. Prominent features discrimi- 
nating man-made objects from natural objects are 
identified. A computational framework for applying per- 
ceptual organization and using the prominent features 
is presented. Techniques are developed to group low 
level image features hierarchically into a —— of in- 
terest likely to contain man-made These tech- 
niques include linear structure extraction, = 
structure formation, and region of interest location 
Each of these methods presents its own unique prop- 
erty and advantage as co! ed with previous related 
work. Experimental results are presented usii _Teal 
images that have different kinds of man-made 

and a complex background. We show that the located 
regions of interest properly enclose the man-made ob- 
jects in the scenes. The search space is therefore re- 
(autho 33 the whole image to the region of interest. 


161,576 
AD-A238 444/4/GAR PC A14/MF A03 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 


School of one 

Optimal Location of GEODSS Sensors in Canada. 
Master’s thesis. 

P. J. Forgues. Feb 91, 317p Rept no. AFIT/GSO/ 
ENS/91M-1 


This thesis studies the maximal coverage p-median 
and the set covering facility location problems as ap- 
plied to the GEODSS location problem. The classical 
single-objective mathematical formulations of the p- 
median and set covering problems are converted into 
network-flow formulations and various solution meth- 
ods are developed using a scaled-down version of the 
GEODSS problem. The next step is the introduction of 
a second criterion function into the problem. This 
second function consists of minimizing the sum of the 
variance in coverage at the selected locations. Re- 
search reveals the deficiencies of MOLP (multiobjec- 
tive linear programming) remap in iting the 
efficient frontier of an ee problem. A ‘brute-force’ 
solution algorithm is and programmed in 
FORTRAN 77 to generate all feasible Groveton. de- 
termine which of these are non-dominated, and then 
provide an ordered list of alternatives using paired 
comparisons with the ideal. A case study is presented 
which shows the difficulty in finding a feasible one-site 
solution given the need to observe a wide segment of 
the geostationary belt. The example also shows that, 
for a ven satellite population, the optimal alternative 
must for similar reasons include two loca- 
tions. The example reveals that while two-site solu- 
tions therefore exclude northerly locations, 7 ypmues 
solutions will usually include a northerly loca’ 


161,577 
PATENT-4 992 244 waists Not available NTIS 
Department o javy, ion, 

Films of Dithiolene Complexes in 

Microsensors. 

Patent. 

J. W. Grate. Filed 27 Sep 88, patented 12 Feb 91, 
11p AD-D014 923/7, PAT-APPL-7-250 004 

Sui PAT-APPL-7-250 004, AD-D014 127. 

This Senge yoy: way er ‘a. for U.S. li- 
censing and, possi ior foreign licensing. Copy of 
poner t= a of Patents, Washing- 
ton, DC 20231 $1.50. 


161,580 


DETECTION & COUNTERMEASURES 


Radiofrequency Detection 


Chemical microsensors are fabricated by 

Dithiolene transition metal complexes as in rodget ‘S 
chemiresistor devices using Langmuir-Blodgett 
technique. The thin films interact with ambient gases 
and change electrical 


in structure and electrical conductive response to gas 
or vapors than previous materials used for chemical 
microsensors. This invention is particularly suited for 
hydrazine detection. 


Personnel Detection 


161,578 


AD-A238 364/4/GAR PC A01/MF A01 
Bouin Rago of util 

ay te AG dae Ay — 

J. Sklansky. 12 Apr 91, 5p ia, 16-MA-SDI 
Contract DAALO3-88-K-011 


In this report we summarize the results of a two-year 
research project on new benenggy nav for high-speed 
recognition of detecting oa acpaen ing means of 
automatically recognizing 5 multiple tar- 
gots Ind us to aw inguin ban extmiile ant cont 
automatic feature selection, — computer archi- 
tectures, training procedures, and robustness in the 
face of changing data environments. These insights, 
we believe, contribute to the growth of the technology 
and mathematics of intelligent machines. 


Radiofrequency Detection 


161,579 

AD-A237 930/3/GAR 

Toyon Research Corp., Goleta, CA. 
Concepts for Relocatable Targets. Small 
— Innovative Research Topic AF 87-124. 
Final rept. for 14 Feb 89-30 Apr 91 

M. P. Grace, G. P. Cardillo, and H. |. Jacobson. 27 


Jun 91, 167p Rept no. TRC-CD-1-127 
Contract F04701-88-C-0116 


space-based/airborne) bistatic synthetic - 


PC A08/MF A02 


transmitter architecture to the receive aircraft are (1) 


high resolution SAR i capability at 

from the receive aircra‘ rr gay of ig or ng. ae inal wea 

er; and (2) passive operation the air- 

craft to maintain stealth, improve hepa ep resist si- 
, and for ee — such as RPVs, 


power savings possible a i 
required. hee show bal knoe Molniya pag pee = 
egy continuous illumination coverage ica- 
to strategic missions, while a single satelite | in 
geostationary orbit is suited to most tactical missions. 


161,580 

AD-A238 005/3/GAR PC A03/MF A01 
Naval Weapons Center, China Lake, CA. 

Portable 45-Gigahertz Radar for Glint and Scintilla- 


tion Studies. 
Final rept. Oct 88-Sep 90. 
R. J. Dinger, D. R. Gagnon, D. J. Banks, and E. 


Bronkhorst. Dec 90, 28p Rept no. NWC-TP-7121 


A igahertz radar has been developed that —_ 
full tion inverse syntheti 

images and instantaneous angle-of e 
ments for angular ge studies. The system is 


ments of eee oe unpre- 
‘ed sites. pte tee 
lly on large scale-model targets (8 meters in perce 


at ranges up to 1000 meters. 
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DETECTION & COUNTERMEASURES 


Radiofrequency Detection 


161,581 
AD-A238 012/9/GAR PC A06/MF A02 
Virginia Univ., Charlottesville. Dept. of Electrical Engi- 


neering. 
Design and Analysis of Multi-Sensor Sequential 
Detection 


Ay rept. Jan-Dec 8 

: on Chang, and D. Teinben: Jul 91, 116p RL-TR- 
1-9; 

Contract F30602-81-C-0169 


A multiple sensor system is considered under binary 
hypothesis environments. All sensors are assumed in- 
dependent, and the observed data is also independ- 
ent. Received data is quantized and then send to the 
fusion center to determine whether a target is present. 

Sequential Probability Ratio Test is employed in 
the fusion center. The objective to find an optimal 
system p b- inimizing the expected number of obser- 
vations. Both two-level and four-level quantizer are 
used in the process of finding the optimal system. Nu- 
merical evaluations are made to find the quantizer 
which minimize the expected number of observations 
that are required to decide the presence of the target. 
— simulations are also performed to confirm the 
results. 


161,582 
AD-A238 262/0/GAR PC A05/MF A01 
Rockwell International, Thousand Oaks, CA. Science 


Center. 
Numerical Methods for Scattering from Electrically 


Large 

Final rept. 1 Apr 89-31 Mar 91. 

B. Enguist, W. D. Murphy, V. Rokhlin, and M. S. 

ane 31 May 91, 92p $C71004.FR, AFOSR-TR- 
1-061 

Contract F49620-89-C-0048 


A new and computationally very efficient integral equa- 
tion numerical method for computing electromagnetic 
scattering and Radar Cross Section (RCS) was devel- 
oped. A theory of higher order impedance boundary 
conditions was derived to handle single and multiple 
dielectric coatings around conductors. The method 
was tested in two dimensions using a 14,000-line FOR- 
TRAN program and was found to be very promising for 
electrically large objects. Initial ideas for extensions to 
three dimensions were explored. Treatments of trailing 
edge and corner singularities were developed. 


161,583 
AD-A23& 330/5 Not available NTIS 
Washington Univ., Seattle. 

Polarimetric Passive Microwave Remote Sensing 
of Random Discrete Scatterers and Rough Sur- 


L. Tsang. 1991, 18p ARO-26384.5-GS 

Contract DAAL03-89-K-0055 

Availability: Pub. in Jni. of Electromagnetic Waves and 
eet v5 ni p41-57 1991. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract availabie. 


161,584 

AD-A238 331/3 Not available NTIS 

Washington Univ., Seattle. 

Polarimetric res of a Layer of Random 
Scatterers Ov 


ry. 
oe and K. H. Ding. Mar 91, 13p ARO-26384.4- 


Contract DAALO3-89-K-0055 

Availability: Pub. in IEEE Transactions on Geoscience 
and Remote Sensing, v29 n2 p242-253 Mar 91. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


161,585 

AD-A238 386/7/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Model of a Range-Angle of Arrival Sensor System 
for an Active Protection System. 

Final rept. Jan 90-Feb 91. 

A. A. Thompson. Jun 91, 25p Rept no. BRL-TR-3243 


This report describes a performance model for a 
sensor system that processes ra and angle of ar- 
rival information to locate a target. Problems associat- 
ed with noncolocated sensing elements are discussed. 
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The model provides the covariance structure of a loca- 
tion estimate for a specific geometry. 


161,586 

AD-A238 390/9/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Utility of Elliptical and Circular Confidence Re- 
gions for HFDF Receivers. 

Master’s thesis. 

P. Ms - rjees Mar 91, 90p Rept no. AFIT/GST/ENS/ 
91M- 


This thesis ey ge HFDF confidence region (CR) 
shape exhibited geolocations in a search-and- 
rescue context. In Phase |, a Keeney-Raiffa multiattri- 
bute utility function was developed which allowed an 
analytical measure of preference between elliptical 
and equivalent- probability circular CRs. Phase II uti- 
lized a likelihood approach to establish CR shape for 
sample operational geolocations having multiple 
points of bearing intersections. For 12 sample Phase | 
geolocations, the elliptical CR roi had higher utility 
than its corresponding circular CR. For accepted 
sample geolocations, a preference condition was de- 
veloped whereby a circular CR would only be preferred 
over the corresponding elliptical CR if the relative per- 
cent utility difference was less than some DOD-estab- 
lished threshold percentage. 


161,587 
AD-A238 496/4/GAR PC AO5/MF A01 
Minnesota Univ., Minneapolis. Inst. for Mathematics 
and Its Applications. 

Radar/Sonar and Time ee Analysis. 
Final rept. 1 Jun 90-31 Dec 90. 
A. Friedman, and W. Miller. 8 Apr 91, 82p ARO- 
27776.4-MA-CF 
Grant DAAL03-90-G-0136 


This is a report on the IMA summer programs: Radar/ 
Sonar (June 18 - June 29, 1990) and New Directions in 
Time Series Analysis (July 2 - July 27, 1990). At least 
four proceedings volumes are being prepared by parti- 
cles of these very successful research programs and 
will be sent to the ARO as soon as they have published 
by Springer-Verlag. 


161,588 
DE91014658/GAR PC A03/MF A01 
Sandia National Labs., iy crn ae NM. 


yam oe locus methods for 
SAR -survey techniques for SONAR. 


DE Wahl C.V. Yebowelz, D. C. Ghiglia, and P. H. 
Eichel. 1991, 19p SAND-91-0106C, CONF-9107115- 
4 


Contract ACO04-76DP00789 

Society of Photo-Optical Instrumentation Engineers 
SPIE) meeti San'Diogo, CA (USA), 21-26 Jul 1991. 
Sponsored reper? of Energy, Washington, DC. 


Autofocus methods in SAR and self-survey techniques 
in SONAR have a common mathematical basis in that 
they both involve estimation and correction of phase 
errors introduced by sensor position uncertainties. 
Time delay estimation and correlation methods have 
been shown to be effective in solving the self-survey 
problem for towed SONAR arrays. Since it can be 
shown that platform motion errors introduce similar 
time-delay estimation problems in SAR imaging, the 
question arises as to whether such techniques could 
be effectively employed for autofocus of SAR imagery. 
With a simple mathematical model for motion errors in 
SAR, we will show why such correlation/time-delay 
techniques are not nearly as effective as established 
SAR autofocus algorithms such as phase gradient au- 
tofocus or ore ea based methods. This analysis 
forms an i nt bridge between signal processing 
methodologies for SAR and SONAR. 5 refs., 4 figs. 


161,589 
DE91014696/GAR A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Comparison of synthetic aperture radar aaa 
techniques-Phase gradient vs. 

T. M. Calloway, C. V. Jakowatz, P. A. 

and P. H. Eichel. 1991, 22p SAND-91-00576, 
9107115-5 

Contract AC04-76DP00789 

Society of Photo-Optical Instrumentation ees 
(SPIE) meeting, San Diego, CA (USA), 21-26 Jul 1991. 
Sponsored by Department of Energy, Washington, DC 


Two methods of focusing tic aperture radar 
(SAR) images are compared. Both a conventional su- 


CONF: 


baperture cross-correlation method and a new phase 
— autofocus (PGA) algorithm developed at 

andia National Laboratories are shown to perform 
well if high-order phase errors are not present. With 
the introduction of significant high-order phase errors 
(e.g., due to uncompensated platform motion), both al- 
gorithms suffer a loss in performance. However, rela- 
tive performance degradation is less for PGA than for 
the subaperture focusing technique. An explanation is 
presented for the observed behavior of the two autofo- 
cus techniques. 8 refs., 8 figs. 


161,590 

N91-27056/1/GAR 

Arizona State Univ., Tempe. 
Radar-Aeolian Roughness Project. 
R. Greeley, A. Dobrovoiskis, L. Gaddis, J. D. Iversen, 
and N. Lancaster. Jun 91, 128p NAS 1.26:4378, 
NASA-CR-4378 

Grant NSG-7415 


The objective is to establish an empirical relationship 
between measurements of radar, aeolian, and surface 
roughness on a variety of natural surfaces and to un- 
derstand the underlying physical causes. This relation- 
ship will form the basis for developing a predictive 
equation to derive aeolian roughness from radar 
backscatter. Results are given from investigations car- 
ried out in 1989 on the principal elements of the 
project, with separate sections on field studies, radar 
data analysis, laboratory simulations, and develop- 
ment of theory for planetary applications. 


PC A07/MF A02 


161,591 
PATENT-5 005 147 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
oon nome and Apparatus for Sensor Fusion. 

atent. 
K. Krishen, S. Shaw, and R. J. P. Defigueiredo. Filed 
30 Dec 88, patented 2 Apr 91, 24p N91-25317/9, 
PAT-APPL-7-292 130 
Supersedes PAT-APPL-7-292 130. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Method and apparatus for fusion of data from optical 
and radar sensors by error minimization procedure is 
presented. The method was applied to the problem of 
shape reconstruction of an unknown surface at a dis- 
tance. The method involves deriving an incomplete 
surface model from an optical sensor. The unknown 
characteristics of the surface are represented by some 
meter. The correct value of the parameter is com- 
puted by iteratively generating theoretical predictions 
ert the radar cross sections (RCS) of the surface, com- 
pase the predicted and the observed values for the 
CS, and improving the surface model from results of 
the comparison. Theoretical RCS may be computed 
from the surface model in several ways. One R - 
diction technique is the method of moments. 
method of moments can be applied to an unknown 
surface only if some shape information is available 
from an independent source. The optical image pro- 
vides the independent information. 


161,592 

PB91-221978/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. Airborne 
Radar Branch. 

A e Radar. 

F. W. Lee, and M. E. Burrou omens May 90, 13p 

Color illustrations reprodu in black and white. 


Engineers at the Naval Research Laboratory (NRL) in- 
vestigated a linear array system for airborne surveil- 
lance radars that detects the presence of interference 
sources and automatically adjusts to suppress these 
sources while simultaneously enhancing the reception 
of the desired radar returns. This type of system is 
known as an adaptive array radar. The use of adaptive 
radars has been demonstrated ay fogs to be ‘nt key to 

successful operation of future Navy AEW (Airborne 
Early Warning) radar systems. By using the NAL data- 
base, researchers continue to develop new and more 
effective adaptive algorithms that can be used in future 
radar systems. The development at NRL of real-time 
digital signal processors has demonstrated that the 
critical technologies nece: to field an operational 
adaptive radar ane exist. The next crucial step is to 
fly an adaptive radar system in an operational environ- 
ment to demonstrate the expected increases that 





adaptive processing adds to the detection perform- 
ance in dense clutter and jamming environments. 


Seismic Detection 


161,593 


AD-A238 133/3 Not available NTIS 
California Univ., Santa Barbara. Inst. for Crustal Stud- 
ies. 

oe Soe — at Two Parkfield 
Downhole and 

Final rept. 10 Jan 89-30 one 1. 

S. Blakeslee, and P. Malin. Apr 91, 15p 

Contract F19628-89-K-0012 

Availability: Pub. in Bulletin of the Seismological Socie- 
ty of America, v81 n2 p332-345 Apr 91. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 


161,594 
AD-A238 283/6 Not available NTIS 
California Univ., Santa Barbara. 

Tomographic images ¢ of P Wave Velocity Variation 
at Parkfield, Californ 

Scientific rept. no. we 

J. M. Lees, and P. E. Malin. 10 Dec 90, 13p PL-TR- 
91-2168 

Contract F19628-89-K-0012 

Availability: Pub. in Jnl. of Geophysical Research, v95 
nB13, p21,793-21,804, 10 Dec 90. Available to DTIC 
users only. No copies furnished by NTIS. 


No abstract available. 


161,595 


PAT-APPL-7-387 913/GAR PC NO3/MF A01 
A.T. and T. Technologies, Inc., Albuquerque, NM. 
Rotary pneumatic valve. 

Patent Application. 

H. C. Hardee. Filed 2 Aug 89, 21p DE91011605 
Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A rotary pneumatic valve which is thrust balanced and 
the pneumatic pressure developed produces only 
radial loads on the valve cylinder lagen ety — 
resistance and thus minimal torque on th 

the valve. The valve is multiplexed such that at ae 
two complete switching cycles occur for each revolu- 
tion of the cylinder spindle. 4 figs. 


161,596 


PAT-APPL-7-390 810/GAR PC NO3/MF A01 
A.T. and T. Technologies, Inc., Albuquerque, NM. 
Fluid driven torsional dipole seismic source. 

Patent Application. 

H. C. Hardee. Filed 8 LT hg 30p DE91011490 
Contract AC04-76DP00 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A compressible fluid powered oscillating downhole 
seismic source device capable of periodically generat- 
ing uncontaminated horizontally-propagated, shear 
waves is provides. A compressible fluid generated os- 
cillation is created within the device which imparts an 
oscillation to a housing when the device is installed in 
a housing such as the cylinder of an existing downhole 
tool, thereby a torsional seismic source is established. 
Horizontal waves are transferred to the surrounding 
bore hole medium through downhole clamping. 4 figs. 


General 


161,597 


AD-A238 252/1/GAR PC A03/MF A01 
Naval Surface Warfare Center, Dahigren, VA. 


ee See Recognition Using Self-Organiz- 
ing Netw 

Final rept. 

B. Farrar, A. Farsaie, and J. J. Fuller. Oct 90, 28p 
Rept no. NAVSWC-TR-90-418 


This paper paw peo an overview of neural network 
poner = fe ~ of the aS net- 

neural network is described which 
recogni “A caieele r less of their spatial orienta- 
tion. This network is invariant to rotation, scale, and 
translation. Invariance is built into the network by intro- 
ducing a unique set of features which were developed 
in-house. This overcame the two shortcomings of long 
training times and combinatorial explosion of terms 
often present in other networks. Preliminary results 
suggest that with further refinement and enhance- 
ment, the system described in this report will have the 
capability to reli recognize targets under adverse 
environmental itions. 


161,598 

Noval eegcuneSoo Morro CA MT 
aval Postgraduate aan, 

Use of an Extended Kal 

Master’s Thesis. 

J. J. Sanchez. Sep 90, 92p 


The error introduced by the DF accuracy of three di- 
rection Finding equipments used on board two surface 
units providing bearing measurements is used to 
evaluate the performance of the ESM systems through 
the Extended Kalman Filter equations, and to appreci- 
ate the result in the estimation process by evaluating 
how the improvement of the tracking process is re- 
duced as the error introduced by the DF accuracy of 
the ESM systems is increased. The process is con- 
ducted at three different scenarios involving a change 
peng gece 45 and 90 degrees, and it can be seen 
w the maneuver detection —— stop worki 

po the DF accuracy reaches 4.6 

scenario and 9.6 deg. for the scenario 


161,599 


Frwy 644/9/GAR PC A03/MF A01 


Since there is no generally panei definition of the 
term aided it recognition eet the author takes 
as a working definition the task of ing scenes to 
representations and extracting information concerning 
specific elements from these representations, such as 
the physical attributes of objects in the scenes. This 
report a survey of a number of useful linear 
and nonlinear image processing techniques for aided 


ee 
ELECTROTECHNOLOGY 


Antennas 


161,600 
AD-A238 109/3 


Not available NTIS 
Massachusetts Inst. of Tech., Cambridge. Resear 


p Antenna. 
A. N. Tulintseff, S. = Ali, and J. A. Kong. Mar 91, 
11p ARO-25089.8- 
Contract DAALOS-88-K-0057 
Availability: Pub. in IEEE Transactions on Antennas 
and Pri tion, v39 n3 p381-390 Mar 91. — 
only to DTI oe No copies furnished by NTIS 


No abstract available. 


161,601 
AD-A238 535/9 Not available NTIS 
California Univ., Berkeley. Electronics Research Lab. 


161,605 


ELECTROTECHNOLOGY 
Antennas 


Radiation from Planar Resonators. 

S. E. Schwarz, M. D. Prouty, and K. K. Mei. Mar 91, 
6p ARO-22632.4-EL 

Contract DAAG29-85-K-0182 

Availability: Pub. in IEEE Transactions on Microwave 
T and Techniques, v39 n3 p521-525, Mar 91. 
pe le to DTIC users only. No copies furnished by 


No abstract available. 


161,602 


AD-A238 562/3/GAR PC A03/MF A01 


Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
Calibration by Adaptive Nulling. 


Phased-: 

Technical 

H. M. Aumann, and F. G. Willwerth. 20 May 91, 29p 
TR-915, ESD-TR-91-047 

Contract F19628-90-C-0002 


The limitations to ultra-low sidelobe performance are 
explored using a 32-element linear array, me at 
L-band, containing transmit/receive 7R Ry. modu 

pe 12-bit attenuators and 12-bit 

far-field calibrations, the average side- 
lobe level of the array was about -40d8. In theory, con- 
siderably lower sidelobe a is expected from 
such an array. Initially, sidelobe performance was 
thought to be limited by inadequate calibrations. An ex- 
aminations of individual array element patterns 
showed a mirror symmetric ripple which could only be 
attributed to edge effects in a small array. Simulations 
indicated that more precise calibrations would not 


With adeptive calibra tag opm dh 

can be lowered to -60 dB. The technique can be used 
for interference suppression mo com antenna 
patterns with deep nulls in specified directio 


161,603 
N91-26434/1/GAR PC A04/MF A01 
Cincinnati Univ., OH. 
Mmic ——- Technology investigation. 
vie 1 eae Te NAS 1.26: 

15 Jun 91, 74p 1.26:188035, 
NASACH. 188035 
Contract NCC3-167 


No abstract available. 


161,604 
N91-26435/8/GAR 
(Order as N91-26434/1/GAR, PC A04/MF 


A01) 
Cincinnati Univ., OH. 
Four-to-One Power Combiner for 20 Ghz Phased 
pp ae Using RADC MMIC Seees Shifters. 
15 Jun 


yy MMIC i iaguten Technology Investigation p 1- 


The design and microwave simulation of bate 
microstrip power combiners is described. The power 
combiners were designed for use in a four element 
phase array receive antenna subarray at 20 GHz. Four 
test circuits are described which were ned to 
py t of the power combiner on and the four ele- 

array antenna. Test Circuit 1 enables 
cnealaenaet of the two-to-one power combiner. Test 
Circuit 2 enables measurement of the four-to-one 
power combiner. Test Circuit 3 enables measurement 
of a four element antenna array without phase shifting 
MMIC’s in order to characterize the power combiner 
with the antenna patch-to-microstrip coaxial feedth- 
roughs. Test circuit 4 is the four element phased array 
antenna including the RADC MMIC phase shifters and 
appropriate interconnects to provide bias voltages and 
control phase bits 


161,605 

N91-27438/1/GAR 
Scientech, Inc., idaho Age ID. 
S-76 Rotorcraft High | 


PC A04/MF A01 
Radiated Fields. 

Test Pian. 

J. T. Blair, S. M. Brooks, and K. A. Barnes. Jul 91, 

71p SCIE- FAA-001-91, bOT/PAAICT TN91/26 

Contract 


DE-ACO7-9010-1 2916 
Sponsored by FAA. 
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ELECTROTECHNOLOGY 
Antennas 


Concern over the effects of in Intensity Radiated 
Fields (HIRF) on civil and military aircraft has in- 
creased over the past 10 years. The increase is due to 
several factors which affect the safe flight of all fixed- 
wing and rotorcraft. Previous flight-critical mechanical 
controls are being — by electronic computer- 
driven controls; manufacturers are increasing the use 
of composite materials in the fabrication of new air- 
craft; and frequency ranges and output power levels of 
commercial and military transmitters have po ommend 
increased. While much HIRF susceptibility information 
has been collected, the data are proprietary and have 
not been released. To address the HIRF concerns and 
begin devel nt of a releasable HIRF data base, 
the FAA Technical Center, has implemented a HIRF 
research program. As of that program, a HIRF test 
was performed on a Sikorsky S-76 Helicopter. The pur- 
pose, approach, and initial findings of the S-76 HIRF 
test are addressed. 


161,606 
PAT-APPL-7-423 174/GAR 

Los Alamos National Lab., NM. 
Nested-cone transformer antenna. 


Patent ication. 

C. A. Ekdahl. Filed 18 Oct 89, 25p DE91011644 
Contract W-7405-ENG-36 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A plurality of conical transmission lines are concentri- 

ly nested to form an output antenna for pulsed- 
power, radio-frequency, and microwave sources. The 
diverging conical conductors enable a high power 
input density across a bulk dielectric to be reduced 
below a breakdown power density at the antenna inter- 
face with the transmitting medium. The plurality of 
cones maintain a spacing between jluctors which 
minimizes the generation of ~~» order modes be- 
tween the conductors. Further, power input feeds 
are isolated at the input while enabling the output elec- 
tromagnetic waves to add at the transmission inter- 
face. Thus, very large power signals from a pulse rf, or 
microwave source can be radiated. 6 figs. 


PC NO3/MF A01 


161,607 
PAT-APPL-7-472 548/GAR PC NO3/MF A01 
Lawrence Livermore National Lab., CA. 

juency rectenna. 
Patent Application. 
B. G. Logan, and W. J. Orvis. Filed 30 Jan 90, 38p 
DE91011550 
Contract W-7405-ENG-48 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention provides an inexpensive array of rectify- 
ing antennas which employ field emission diodes for 
rectifying electromagnetic waves of microwave fre- 
quencies and higher frequencies. 9 figs. 


161,608 

PATENT-5 003 315 Not available NTIS 
Department of the Navy, Washington, DC. 
Progressive lotman-Turner Lens Feed 
Transmission Line Network. 

Patent. 

A. R. Skatvold. Filed 27 90, patented 26 Mar 91, 
8p AD-D014 932/8, PAT-APPL-7-590 704 

Su PAT-APPL-7-590 704. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. 

patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A progressive phase feed transmission line network 
for use with a Rotman-Turner lens is composed of a 
plurality of feed ports for peng or transmitting 
energy from or to the lens, a pair of control ports, a 
plurality of different sets of transmission line segments 
with the segments in the same sets being of substan- 
tially equal lengths, and a plurality of power directors 
for splitting or combining energy depending upon 
whether the network is operating in a receive or trans- 
mit mode. Different phase delays are interposed in the 
network to provide a passive arrangement which can 
operate in the receive mode to determine directionality 
of energy received by an antenna array and fed 
through a Rotman-Turner lens to the transmission line 

or can operate in the transmit mode in a com- 
bination with adjusting of a phase shifter to directional- 
ly steer the energy launched into space by the antenna 
array after being fed from the network through the lens 
to the antenna array. 
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Circuits 


161,609 

AD-A237 903/0/GAR PC A08/MF A02 

Naval Postgraduate School, Monterey, CA. 

Introduction of a Current Waveform, Waveshaping 

Technique to Limit Conduction Loss in High-Fre- 

— DC-DC Converters Suitable for Space 
wer. 

Master’s thesis. 

D. P. Miller. Jun 90, 160p 


Space power supply manufacturers have tried to in- 
crease power density and construct smaller, highly ef- 
ficient power supplies by mn pa frequen- 
o. Incorporation of a power MOSFET as a switching 

lement alleviates switching loss. However, values of 
R sub DS(on) (drain-to-source resistance in the on- 
state) for MOSFET’s are of such magnitude to produce 
greater on-state losses than an equivalent BJT operat- 
ed in saturation. This research serves to introduce a 
design concept, pertinent to low-voltage relatively- 
high-current applications, that minimizes the peak cur- 
rent through the switching element in order to reduce 
average power loss. Basic waveforms produced by dif- 
ferent PWM and resonant mode topologies were ex- 
amined. Theoretical analysis reveals that a ramp-sine 
current waveform could cut conduction power loss by 
at least 18% over a conventional Buck switching con- 
verter. A 14V, 14W combination quasi-resonant Buck/ 

‘CS, Quasi-Resonant Buck dc-dc converter with an 
unregulated input voltage of 28 V was built for simplici- 
ty to demonstrate one particular waveshaping tech- 
nique. This converter represents a useful example of 
an actual circuit which is capable of pees the de- 
sired ramp-sine switch-current waveform. Final results 
confirm improvement in conduction loss enhancing ex- 
isting power MOSFET technology for use in dc-dc 
power conversion. 


161,610 

AD-A237 922/0/GAR PC A04/MF A01 
Naval Weapons Center, China Lake, CA. 

I in Verification with PSpice and 
MICRO-CAP II 


Summary rept. Jan-Mar 90. 
M. Witham. Aug 90, 59p Rept no. NWC-TP-7075 


Computer simulation has become very important in the 
design world. Few engineers design a circuit and send 
it right to the shop to be built. Instead, some level of 
simulation is used. Because fewer proto’ boards 
need to be built, simulation saves a designer many 
hours of d ing time in the lab and quite a bit of 
money. Digital simulators are considered to be very ac- 
curate and indispensable tools. However, analog and 
mixed analog and digital simulators have not been per- 
fected. With a digital chip, everything is black and 
white (or one and zero). Only the timing raises some 

uestions. Within an analog circuit, the model is one of 
the most important items. Without a good device 
model, the simulation is worthless. Two bipolar models 
are most popular: Gummel-Poon and Ebers-Moll. In 
this document the tion of PSpice is explained. 
The capabilities of PSpice and MICRO-CAP III are dis- 
cussed. Two example circuits were designed, built, 
and tested in the lab and on the computer using 
PSpice and MICRO-CAP III. Calculations done by hand 
are compared to those obtained in the lab and on the 
computer. 


161,611 

AD-A238 001/2/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 

Circuit Model for an Inductive Strip in Homogene- 
ous Finline. 

Master’s thesis. 

M. L. Morua. Jun 90, 110p 


This thesis describes a CAD-compatible circuit model 
for an infinitesimally thin inductive strip centered in ho- 
mogeneous finline for 0.1 less than or equal to w over 
b less than or equal to 1.0. The model is shown to pre- 
dict scattering data which agrees with data computed 
using the spectral domain method. Results were gen- 
erated for strips of length T greater than or equal to 10 
mils in X-band. By lying the scaling principle, the 
model is valid for any waveguide band over the normal 
frequency range for the dominant TE sub 10 mode. 


161,612 
AD-A238 392/5/GAR 
Harry Diamond Labs., Adelphi, MD. 


PC A04/MF A01 


Spike Leakage and Burnout of Silicon PIN Diode 
Microwave Limiters. 

Summary rept. Oct 88-Nov 90. 

A. L. Ward, R. J. Tan, and R. Kaul. Jun 91, 57p Rept 
no. HDL-TR-2195 


Microwave limiters are used to protect sensitive elec- 
tronics from damage due to exposure to high levels of 
rf radiation. The two maior limitations to the operation 
of PIN diode limiters are spike leakage, power trans- 
mitted before limiting action begins, and damage to the 
limiter itself due to high power. A combined theoretical 
and experimental study of spike leakage and burnout 
has been made for silicon PIN diodes. The diodes 
ranged in intrinsic-level thickness from 0.5 to 50 mi- 
crometers. Thin diodes, emphasized in this study, have 
little spike leakage but are damaged at relatively low 
o_. Thick diodes withstand very high powers but 

ave large spike leakage. Although qualitative agree- 
ment between the calculations and measurements is 
excellent, there are important areas of quantitative dis- 
agreement. Reasons for the disagreement are sug- 
gested. The computer program DIODE, used for the 
calculations, is described, as are the methods used in 
the experimental measurements. Useful comparisons 
have also been made of dc transients and of the for- 
ward-biased rf conductivity of the PIN diodes. Sugges- 
tions for further work are made. (Author) 


161,613 

DE91014650/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Superconducting instrumentation for precision 
measurement and control. 

R. V. Duncan. 1991, 14p SAND-91-0725, CONF- 
910661-1 

Contract AC04-76DP00789 

International conference on superconducting and 
quantum effect devices and their applications, Berlin 
(Germany, F.R.), 18-21 Jun 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Josephson series-array voltage standard (JAVS) 
has dramatically improved the level to which high-ac- 
curacy electrical equipment may be monitored and sta- 
bilized. For example, a small pressure dependence in 
the output of some solid-state voltage standards has 
been measured with the JAVS. The use of two such 
series-arrays in a superconductive loop promises to be 
a new method of ultra-small frequency difference 
measurement. The accuracy of these new measure- 
ment configurations is set by the superconductive loop 
—— and the Josephson junction parameters. 
refs. 
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DE91014675/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

high voltage dc breakdown properties of 
thick film circuits on alumina. 
G. L. Dybwad, and S. E. Garrett. Jun 91, 41p SAND- 
90-2092 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


This report describes high voltage dc breakdown tests 
on various PtAu and Au thick film hybrid microcircuits 
on alumina (Al(2)O(3). Samples were prepared with 
current thick film design and manufacturing rules. The 
purpose was to determine the voltage margins be- 
tween current — rules and typical applied voltages 
on real circuits. We also analyzed what h ned 
during a breakdown event. We used a versatile com- 

uter-controlied test set to obtain breakdown data. 

his showed that design conductors 10 mil wide with 
equal design spaces on alumina and coated with a 
fired protective glaze (DuPont 9137) had the highest 
breakdown values (2700 Vdc). Bare design circuits 
and Au conductor crossover features had a lower 
breakdown value (1400 to 1600 Vdc). Both these 
values are well above logic circuit applied voltages 
(less than or equal to 50v). This ray account for the 
excellent field performance obtained to date. Ambient 
humidity changes to 43% R.H. and voltage rise rates 
between 3 and 2300 V/sec had little influence on 
breakdown values (less than or equal to 200 Vdc). 
Voltage breakdown values were little influenced by our 
two geometries: point-to-line samples which simulated 
corners and long parallel line samples. Breakdown be- 
haved like a spark in air rather than an arc. Breakdown 
in glaze went through it to air rather than along the 
glaze/alumina interface. The spark was found to be 
similar to lightning in that it consisted of a string of cur- 
rent pulses lasting a total of 1 to 2 seconds. Spark lo- 





cations were from surface asperities or defects near 
but not at the point of minimum optically measured 
separation. Hence, we found that circuits made using 
current design rules for hybrid microcircuit manufac- 
ture are adequate or conservative as regards safe 
margins Be ee logic voltage dc breakdown to the 
extent studied here. 13 refs., 19 figs. 
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ing flux flow wansieton: Models and 


J. B hdenione ore : 7 Hietala, T. E. Zipperian, D. S. 

Ginley, and C . 1991, 16p SAND-91- 
 CONF.9106 4-1 

Contract AC04-76DP00789 

1991 SUID) mocting Boyes interference devices 

(IC SQUID) meeting, in (Germany, F.R.), 18-21 Jun 

oe by Department of Energy, Washing- 

a 


yy oy flux flow transistor (SFFT) is a 
bis, active device generally made from high 
ome sem superconducting (HTS) materials. The 

on the magnetic control of flux motion, 
ean oan and can operate to over 40 GHz with (mu)m 
feature size. Existing models are reviewed along with 
the latest equivalent circuit values derived from S-pa- 
rameter measurements. Noise performance is com- 
pared to that predicted by a relatively simple flux noise 
model and recent amplifier performance is discussed. 
7 refs., 5 figs. 
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Argonne National Lab., IL. 

de Haas--van Alphen and Fermi a studies of 


perconduct 
oT Rooniten G. W. Crabtree TM Wa Gane K. D 
Carlson, and J. M. Williams. May 91, 28p ANL/CP- 
73426, CONF-9105151-8 
Contract W-31109-ENG-38 
omg at high ma: 
oak aa GA), 15-18 May 1991. 
ment of Energy, Washington, DC. 


measurements of the de Haas--van Aiphen 
HVA effect in the Neg Coa (ET)(sub 
2x with X = sub 2), (NH(sub 
4))Hg(SCN)(sub 4) and WBesub s in fields up to 15 T 
and temperatures down to 0.45 K. All three materials 
show a strong two-dimensionality of the Fermi surface 
(FS) as seen by the perfect 1/cos((Theta))-behavior of 
the dHvA frequencies. Beating of the dHvA oscillations 
in X = IBr(sub 2) gives clear evidence of a warped 
structure of the FS cylinder. For the first time, we de- 
termine the angular nce of the cyclotron ef- 
fective mass, m(sub c). The 1/cos((Theta))-depend- 
ence of m(sub c) causes directly observable spin slit- 
ting zeros for up to 5 angles. With our results it was 
possible to obtain the effective mass enhancement 
due to elecbenghonen coupling. Estimates of (Tc) 
yield qualitative agreement with the observed values. 
22 refs., 7 figs. 
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Fabrication and wire extrusion of ceramic super- 


conduct 

R. B. Poeppel, U. Balachandran, J. P. Singh, J. T. 
Dusek, and J. J. Picciolo. May 91, 18p A L/CP- 
68452, CONF-891 153-2 

Contract be seg —_— , 
opical conference on emerging technologies in mate- 
rials (2nd), San Francisco, C. re (United States), 6-9 Nov 
rel by Department of Energy, Washing- 
ton 


Fo peeps of high-temperature superconduc- 
a rs (H ) will depend on the ability to fabricate these 
materials into long lengths with suitable electrical and 
en te properties maintained over the entire 
. The program described in this paper is focused 
a improvement of the relevant material properties of 
HTSs and on development of fabrication methods that 
can be transferred to industry for production of com- 
mercial conductors. Our research has resulted in ad- 
vances in fabrication methods that improve the per- 
formance of long lengths of polycrystalline HTS wires 
. We have examined the Y-Ba-Cu-O feng 
-Cu-O (BSCCO), and TI- Ba-Ca-Cu-O 
(TBCCO) classes of HTSs. Significant results from our 
research and work by contemporaries are reported in 
the various sections of the paper. 28 refs. 


161,618 
N91-27394/6/GAR 
(Order as N91-27390/4/GAR, PC A07/MF 
A02) 
poe on a re Lexington. 
Cables and wherm 
C. R. Paul. erie 91, 14p 


In AGARD, Electromagnetic Interference and Electro- 
magnetic Compatibility 14p. 


Crosstalk is the unintentional electromagnetic cou- 
pling between circuits which are connected by parallel 
conductors that lie in close proximity to each other. 
Some examples are wires in cable harnesses or metal- 
lic lands on printed-circuit boards (PCB’s). This unin- 
tended interaction between two or more circuits via 
their electromagnetic fields can cause interference 
problems. Signals from one circuit that couple to an- 
other circuit appear at the terminals of the devices that 
are interconnected by the wires. If these signals are of 
sufficient magnitude or spectral content, they may 
cause unintended operation of the device or a or 
dation in its performance. A summary of the s' 
models used for predicting crosstalk in various types of 
configurations is presented. The discussion focusses 
on the relative accuracies, regions of applicability, and 
computational complexity of the models. A simple ex- 
planation of the ability (or inability) of shielded wires 
and twisted pairs of wires to reduce the crosstalk is 
also given. 


161,619 
N91-27399/5/GAR 
(Order as N91-27390/4/GAR, PC -— MF 


02) 
Katholieke Industriele Hogeschool, aa (Belgium). 
Design Princi _— ~ — EMC 

J. Catrysse. cJun 

In AGARD, Gemeente Interference and Electro- 
magnetic Compatibility 15 p (See N91-27390 19-32). 


Effective electromagnetic compatibility (EMC) design 
is directly related on minimizing the different effects in 
EMC: electromagnetic environment (EME), electro- 
magnetic susceptibility, and the coupling/transmission 
paths. A short overview i 4 es of the most important 
factors concerned with EMC design. It follows design 
parameters and design rules for each item. 
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PAT-APPL-7-395 124/GAR PC NO3/MF A01 

Idaho National Engineering Lab., Idaho Falls. 
uadrature phase detection. 

Patent Application. 

J. A. Smith, and J. A. Johnson. Filed 17 Aug 89, 34p 

DE91011625 

Contract ACO7-761D01570 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. Portions of this document 

are illegible in microfiche products. 


A system is provided for a the phase of a fre- 
quency or phase modulated signal that includes digital 
quadrature sampling of the frequency or phase modu- 
lated signal at two times that are one quarter of a cycle 
of a reference signal apart, determination of the arc- 
tangent of the ratio of a first sampling of the frequency 
or phase modulated signal to the second sampling of 
the frequency or phase modulated signal, and a deter- 
mination of quadrant in which the phase determination 
is increased by 2(pi) when the quadrant changes from 
the first quadrant to the fourth quadrant and decreased 
by 2(pi) when the quadrant changes from the fourth 
quadrant to the first quadrant whereby the absolute 
phase of the frequency or phase modulated signal can 
be determined using an arbitrary reference conven- 
tion. 6 figs. 
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PAT-APPL-7-432 938/GAR PC NO3/MF A01 
Solar Energy Research Inst., Golden, CO. 

Method and for forming high-critical- 
pen enon cubetrates. layers on flat and/ 


Patent licatio’ 

T. F. Ciszek. Filed 7 Nov =. 41p DE91011668 
Contract ACO02-83CH1009: 

This Government-owned ae available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An elongated, flexible superconductive wire or strip is 
fabricated by pulling it through and out of a melt of 


161,624 


ELECTROTECHNOLOGY 
Circuits 


metal oxide material at a rate conducive to — a 
crystalline coating of superconductive metal oxide ma- 
pt on oy pose ny flexible substrate wire or strip. A 
superconductive material, such 
as oe Bou ooetieub ‘2)CaCu(eub 2)O(sub 8), is annealed 
to effect conductive contact between adjacent 
line structures in the coating material, which is then 
cooled to room temperature. The container for the 
melt can accommodate continuous pass-through of 
the substrate through the melt. Also, a second pass 
through container can be used to simultaneously 
anneal and overcoat the conductive coating with 
a hot metallic material, such as silver or silver al 


drawing the melt oy differential pressure into a heated 
tubular substrate. 8 figs. 
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PAT-APPL-7-454 =, PC NO3/MF A01 
pe Soueel National Lab., 

SQUID Rcaethncie and gradiometry. 
Patent ication. 
W. C. Overton, D. B. be Dm and E. R. Flynn. 
Filed 21 Dec 89, 34p DE91011703 
Contract W-7405-ENG-36 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An can k-up coil system is used with Super- 

fend Interference Device gradio- 
peer ne ee magnetometers involving the use of super- 
conducting plates near conventional pick-up coil ar- 
rangements to provide imaging of nearby dipole 
sources and to deflect environmental magnetic noise 
away from the pick-up coils. This allows the practice of 
gradiometry and magnetometry in magnetically un- 
shielded environments. One embodiment uses a he- 
mispherically shaped superconducting plate with inte- 
rior pick-up coils, allowing brain wave measurements 
to be made on human patients. Another embodiment 
using flat superconducting plates could be used in 
non-destructive evaluation of materials. 7 figs. (ERA 
Citation 16:018393) 
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PAT-APPL-7-484 321/GAR PC NO3/MF A01 

Los Alamos Nationa! Lab., NM. 

Off-set om: er shag comparator output. 

Patent Applicatio 

J. S. Lunsford. Filed oe Feb 90, 24p DE91011690 

Contract W-7405-ENG 

This Gnemainanaest invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 

apploation available NTIS. 


A stabilized off-set is input as the reference 
voltage to a comparator. In application to a tims-inter- 
val meter, the comparator output ates a timing 
interval which is independent of drift in the initial volt- 
age across the timing capacitor. A precision resistor 
= operational amplifier a capacitor to a volt- 
which is precisely offset voltage. 
of the reference capacitor is selected 
so that substantially no drop is obtained in the 
reference voltage applied to the comparator during the 
interval to be measured. 3 figs. 


161,624 
PB91-230102/GAR PC E06/MF E06 


Cambridge Univ. (England). Dept. of Engineering. 
Thermal oe of Surface Mount Devices As- 
A. C. T. Ti 


ang. D heya and D. J. Williams. Oct 
90, 20p CU b/GMATS/T 182 


See also PB91-230110. Prepared in cooperation with 
Loughborough Univ. of Technology (England). 


The aim of the work presented here is to develope a 
thermal model for the Infra-Red reflow proc- 
ess for SMD assemblies. Temperature variations 
across a PCB have been identified as one of the princi- 
ing parameters likely to affect process 
ield. describes in detail the background of 
ee ee ee using I- 
SADVFEA) ps ri anagem Element Analy- 
} CADE ) packa Thermal Model Genera- 
tor/Finite Difference (TMG/FD) thermal modeller on a 
SUN 3/80 engineering workstation. Initial results = 
tained from this that the thermal 
sa Fal con cnpcusinamie ieee tiedamees Oo 
center and also from the leading to the trailing edge of 
a PCB respectively. 
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PB91-230110/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Thermal Modelling of Surface Mount Devices As- 
14K (2). 
C. T. Tang. Dec 90, 20p CUED/C-MATS/TR-183 
ees also PB91-230102. 


The aim of the work presented here is to investigate 
the effects of various types of thermal components 
(also known as heat thieves/barriers) on the thermal 
profiles of a printed circuit board. It is of great industrial 
importance to —- uniform thermal profiles for the 
IR reflow soldering of SMD assemblies. Temperature 
variations across a PCB have been identified as one of 
the principal manufacturing parameters likely to affect 
process yield. Results from this work show that the 
thermal profiles of the PCB can be tailored. This is 
achieved by surrounding the PCB with different materi- 
als such as copper, alumina and graphite in a strip or 
—— formation. This has the effect of altering the distri- 

bution of the thermal properties of the system. Results 
of using the mode! show that +) attaching an alumina 
strip to the outer edge of the PCB, the temperature 
differential of the PCB can be reduced to less than five 
degrees. 


Electromechanical Devices 
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N91-27436/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Three-Dimensional Finite-Element Thermal/Me- 
chanical Analytical Technique for High-Perform- 
ance Traveling Wave Tubes. 

K. F. Bartos, E. B. Fite, K. A. Shalkhauser, and G. R. 
a Jun 91, 17p NAS 1.60:3081, E-5917, NASA- 
Original. contains color illustrations. 


Current research in high-efficiency, high-performance 
traveling wave tubes *s) has led to the develop- 
ment of novel thermal/ mechanical computer models 
for use with helical slow-wave structures. A three-di- 
mensional, finite element computer model and analyti- 
cal technique used to study the structural integrity and 
band TW design of a high-efficiency, diamond-rod, K- 
ned for use in advanced space com- 
pons Agen systems. This analysis focused on the 
slow-wave circuit in the radiofrequency section of the 
TWT, where an inherent localized heating problem ex- 
isted and where failures were observed during earlier 
cold compression, or ‘coining’ fabrication technique 
that shows great potential for future TWT development 
efforts. For this analysis, a three-dimensional, finite 
element model was used along with MARC, a commer- 
cially available finite element code, to simulate the fab- 
rication of a diamond-rod TWT. This analysis was con- 
ducted by using ag oseery He and material specifica- 
tions consistent with actual TWT fabrication and was 
verified against empirical data. The analysis is nonlin- 
ear owing to material plasticity introduced by the form- 
ing process and also to metric nonlinearities pre- 
sented by the component assembly configuration. The 
computer model was developed by using the high effi- 
ciency, K-band TWT design but is general enough to 
permit similar analyses to be performed on a wide vari- 
ety of TWT designs and styles. The results of the TWT 
operating condition and structural failure mode analy- 
sis, as well as a comparison of analytical results to test 
data are presented. 


161,627 
N91-27444/9/GAR PC A02/MF A01 
Na Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Electrical Characterization of Glass, Tefion, and 
Tantalum Capacitors at High Temperatures. 
A. N. Hammoud, E. D. Baumann, |. T. Myers, and E. 
Overton. 1991, 8p NAS 1.15:104517, E-6387, NASA- 
TM-104517 
Presented at the 1991 Conference on Electrical insu- 
lation and Dielectric Phenomena, Knoxville, TN, 20-24 
Oct. 1991; Sponsored by IEEE. 
Dielectric materials and electrical components and de- 
vices employed in radiation fields and the space envi- 
ronment are often exposed to elevated temperatures 
among other things. Therefore, these systems must 
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withstand the high temperature exposure while still 
providing good electrical and other functional proper- 
ties. Experiments were carried out to evaluate glass, 
teflon, and tantalum capacitors for potential use in high 
temperature applications. The capacitors were charac- 
terized in terms of their capacitance and dielectric loss 
as a function of temperature up to 200 C. At a given 
temperature, these properties were obtained in a fre- 
quency range of 50 Hz to 100 kHz. The DC leakage 
current measurements were also performed in a tem- 
perature range from 20 to 200 C. The obtained results 
are discussed and conclusions are made concerning 
the suitability of the capacitors investigated for high 
temperature applications. 
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N91-27445/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
———. OH. Lewis Research Center. 

sree Conant wave 

perco! ing nar Wavegui 

and Microstrip Line. 
K. S. Kong, K. B. Bhasin, and T. Itoh. 1991, 11p NAS 
1.15:105142, E-6416, NASA-TM-105142 
Contracts NCC3-192, N00014-89-J-1006 
Presented at the Optical Engineering and Photonics in 
Aerospace Sensing Symposium, Orlando, Fl, 1-5 Apr. 
1991; Sponsored by International Society for Optical 
Engineers. 


The high T sub c superconducting microstrip line and 
coplanar waveguide are compared in terms of the loss 
characteristics and the design aspects. The quality 
factor Q values for each structure are compared in re- 
spect to the same characteristic impedance with the 
comparable dimensions of the center conductor of the 
coplanar waveguide and the strip of the microstrip line. 
Also, the advantages and disadvantages for each 
structure are discussed in respect to passive micro- 
wave circuit applications. 


161,629 
N91-27446/4/GAR PC A02/MF A01 
— Technology, Inc., Brook Park, OH. 
a ; Synthesized Fast-Variable Linear Load. 
inal 


eport. 
J. M. Niedra. ey 91, 7p NAS 1.26:187155, E-6377, 
NASA-CR-187155 

Contract NAS3-25266 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, Ma, 4-9 Aug. 1991; 

Cosponsored by ANS, SAE, ACS, AIAA, ASM , IEEE, 
and AICHE. 


A several kilowatt power level, fast-variable linear re- 
sistor was synthesized by using analog components to 
control the conductance of power MOSFETs. Rise- 
times observed have been as short as 500 ns with re- 
spect to the control signal and 1 to 2 microseconds 
with re: to the er source voltage. A variant 
configuration of this load that dissipates a constant 

er set by a control signal is indicated. Replace- 
ment of the MOSFETs by static induction transistors 
(SITs) to increase power handling, speed and radiation 
hardness is discussed. 
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N91-27476/1/GAR PC A04/MF A01 
Raytheon Co., Lexington, MA. 

60 GHz Solid State 


wer Amplifier. 
Final Report. 


J. Mcc! nds. 1 Mar 91, 62p NAS 1.26:188669, 
NASA-CR-188669 
Contract NAS5-30356 


Anew amplifier architecture was developed during this 
contract that is a? to any other solid state ap- 
proach. The amplifier 6 watts with 4 percent 
efficiency over a 2 GHz or at 61.5 GHz. unit 
was 7 x 9 x 3 inches in size, 5.5 pounds in weight, and 
the conduction cooli through the baseplate is suita- 
ble for use in space. amplifier used high efficiency 
GaAs IMPATT diodes which were mounted in 1-diode 
Circuits, called modules. Eighteen modules were used 
in the design, and power combining was accomplished 
ps a proprietary passive component called a combin- 
er plate. 
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National Aeronautics and Space Administration, 
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Coplanar Waveguide Feeds for Phased Array An- 
tennas. 

R. N. Simons, and R. Q. Lee. 1991, 9p NAS 
1.15:104467, E-6315, NASA-TM-104467 

Presented at the Conference on Advanced Space Ex- 
ploration Initiative Technologies, Cleveland, OH, 4-6 
Sep. 1991; Sponsored by AIAA, NASA, and OAI. 


The design and performance is presented of the fol- 
lowing Coplanar Waveguides (CPW) microwave distri- 
bution networks for linear as well as circularly polar- 
ized microstrip patches and dipole arrays: (1) CPW/ 
Microstrip Line feed; (2) CPW/Balanced Stripline feed; 
(3) CPW/Slotline feed; (4) Grounded CPW/Balanced 
coplanar stripline feed; and (5) CPW/Slot coupled 
feed. Typical measured radiation patterns are present- 
ed, and their relative advantages and disadvantages 
are compared. 
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PAT-APPL-7-645 972/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Magnetostrictive Roller Drive Motor. 

Patent Application. 

J. M. Vranish. Filed 10 Jan 91, 17p N91-23380/9 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A magnetostrictive drive motor is disclosed which has 
a rotary drive shaft in the form of a drum which is encir- 
cled by a plurality of substantially equally spaced roller 
members in the form of two sets of cones which are in 
contact with the respective cam surfaces on the inside 
surface of an outer drive ring. The drive ring is attached 
to sets of opposing pairs of magnetostrictive rods. 
Each rod in a pair is mutually positioned end to end 
within respective energizing coils. When one of the 
coils in an opposing pair is energized, the energized 
rod expands while the other rod is caused to contract, 
causing the drive ring to rock, i.e., rotate slightly in 
either the clockwise or counterclockwise direction, de- 
pending upon which rod in a pair is energized. As the 
drive ring is activated in repetitive cycles in either di- 
rection, one set of drive cones attempts to roll up their 
respective cam surface but are pinned between the 
drive shaft drum and the drive ring. As the frictional 
force preventing sliding builds up, the cones become 
locked, setting up reaction forces including a tangen- 
tial component which is imparted to the drive shaft 
drum to provide a source of motor torque. Simulta- 
neously the other set of cones are disengaged from 
the drive shaft drum. Upon deactivation of the magne- 
tostrictive rod coils, the force on the drive cones is re- 
leased, causing the system to return to an initial rest 
position. By repetitively cycling the energization of the 
magnetostrictive rods, the drive shaft drum indexes in 
microradian rotational steps. 


161,633 


PAT-APPL-7-677 182/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Arc/Gas Electrode. 

Patent Application. 

R. M. Poorman, and J. L. Weeks. Filed 27 Mar 91, 
11p N91-25335/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A gas/arc electrode is disclosed for use under vacuum 
conditions where a first housing encloses a second 
housing, with an end of the second housing extending 
through an opening in the first housing and having an 
outlet orifice. Provisions are made for circulating a 
coolant through the first housing to surround and cool 
the second housing. An electrical current and a gas, 
such as argon, as passed through the second housing, 
with the current flowing through a narrow stream of the 
ionized gas flowing through the outlet orifice to a work- 
piece to be treated. The second housing forms a 
chamber which has a cross sectional area, in a plane 
perpendicular to the direction of gas flow, of at least 
ten times the cross sectional area of the outlet orifice 
such that a gas pressure can be maintained in the 
chamber to reduce erosion of the chamber walls. 
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AD-A238 125/9 Not available NTIS 
University of Southern California, a Angeles. Dept. 
of Electrical Engineering Electrophyic: 

—— Trorubens for High 
Power Appi 


a hl 1 ‘May £0 90-30 Apr 91. 

irkman-Amemiya, and M. A. 
PI ty Apr 91, 4p ARO-26257.17-PH 
Contract DAALO3-89-K-0097 
Availability: Pub. in IEEE Transactions on Electron De- 
vices, v38 n4 p717-719 Apr 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A238 126/7 Not available NTIS 
University of Southern California, Los Angeles. Dept. 
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Current Quenching in the Pseudospark. 

Rept. for 1 May 90-30 Apr 91. 

W. Hartmann, G. F. Kirkman, and M. A. Gundersen. 
11 Feb 91, 4 ARO-26257.25-PH 

Contract DAALO3-89-K-0097 

Availability: Pub. in Applied Physics Letters, v58 n6 
p574-576, 11 Feb 91. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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Massachusetts Inst. of Tech., Cambridge. Research 


Lab. of Electronics. 
Optical Switching Using Fiber Ring Reflectors. 
J. D. Moores, K. Bergman, H. A. Haus, and E. P. 
oe Mar 91, 9p ARO-26213.84-EL 

ntract DAALO3-89-C-0001 
Availability: Pub. in Jnl. of the Optical Society of Amer- 
ica B, v8 n3 p594-601 Mar 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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Spatial ro Modulators with Arbitrary Quantum 
Well Profiles. 

Annual technical rept. 14 Jan 90-14 Jan 91. 

G. N. Maracas, and K. K. Bajaj. 14 Jan 91, 21p 
AFOSR-TR-91-0570 

Grant AFOSR-90-0118 


The program has successfully grown GaAs/A/GaAs 
triangular and parabolic compositionally graded wells 
po solid source (SS) Molecular Beam Epitaxy (MBE) 

ga is source (GS) molecular beam epitaxy 
‘GSM E). In addition, strained in GaAs/GaAs wells 
have also been grown. An optimization of growth con- 
ditions for obtaining narrow exciton linewidths in 
square and nonrectangular wells was completed. We 
have refined the superlattice compositional grading 
technique to obtain 3 meV _ photoluminescence 
linewidths in a triangular quantum well. A study of the 
optical properties has begun in which the structures 
are characterized by room temperature and 2K photo- 
luminescence and photocurrent spectroscopies. Re- 
sponsivity curves for structures having various well 
shapes have shown the excited states and a compari- 
son with theory is in progress. A preliminary compari- 
son of contrast ratios in rectangular and triangular 
SEED devices has been completed. Calculations of 
exciton transition energies, oscillator strength and 
modulator absorption ratios have successfully been 
performed for quantum wells having different — 
The behavior of these structures as a function of elec- 
tric field has also been performed. It was shown theo- 
retically that asymmetric triangular quantum wells ex- 
hibit large contrast ratios at low electric fields. 
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AD-A238 166/3/GAR 
lestinghouse Defense and Electronics Center, Balti- 

ID. Advanced Technology Div. 


more, 


Stable Integrated Microwave to Optical Modulator. 
= financial rept. 2 Mar-1 Jun 91. 


Jun 91, 
Comme Nooo1 4-90-C-0073 


The key technical objective for this research program 
is to integrate = well lasers (QWLs), detectors 
and GaAs MESFETs to produce a monolithic integrat- 
ed microwave to optical modulator on semi-insulating 
GaAs substrates. 


161,639 

AD-A238 350/3/GAR PC A02/MF A01 

or Eng nea fo Austin. Dept. of Electrical and Comput- 

er Enginee: 
tive RHEED Studies of MBE Growth of Ill- 

Vv vOesue unds. 

Final rom. 1 May 88-30 Apr 91. 

B. G. Streetman. 3 Jun 91, 9p ARO-24858.23-EL 

Contract DAALO3-88-K-0060 


The objectives of this work have been to develop 
methods for extracting quantitative information from 
the Reflection High Energy Electron Diffraction 
(RHEED) pattern about the surface structure of nearly 
perfect crystals prepared by Molecular Beam Epitaxy 
(MBE) and to use these techniques to explore in detail 
the growth of homo-and heteroepitaxial structures in- 
volving GaAs, AlAs, InAs, and related ternary com- 
pounds. The overall problem addressed is the devel- 
opment of highly controlled growth of multilayers, 
quantum wells, delta doping, Bragg reflectors, and 
other structures which can then be exploited in ad- 
vanced electronic and photonic devices. 
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AD-A238 366/9 Not available NTIS 
Michigan Univ., Ann Arbor. Dept. of Electrical Engi- 
neering and Computer Science. 

Strained Semiconductors and Heterostructures: 
Synthesis and Applications. 

P. Bhattacharya, and J. Singh. 1990, 14p ARO- 
24611.217-EL-U1R 

Contract DAALO3-87-K-0007 

Availability: Pub. in ha ae Concepts of Materials for 
Novel Optoelectronic Device Applications |: Materials 
Growth and Characterization Proceedings of the SPIE, 
v1361 p394-405 1990. Available only to DTIC users. 
No copies furnished by NTIS. 


Strained semiconductors offer an additional degree of 
freedom in the tailoring of material properties. The 
growth of strained layers, particularly well understood. 
In the case of biaxial compressive strain, it is apparent 
that above 2% misfit, growth proceeds in a 3-D island 
mode. Biaxial strain in pseudomorphic structures dra- 
matically alters the bandstructure. As a result, the 
transport and optical properties are changed. The 
properties of strained MQW lasers, modulators, and 
MODFETs will be described and discussed. 
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AD-A238 374/3/GAR PC A06/MF A02 
California Univ., Los Angeles. Dept. of Electrical Engi- 
neering. 

Quantum Devices and Structures Using Si-Based 
Molecular Beam Ep’ ae 

Final technical rept. 15 Jun 86-14 Dec 8! 

K. L. Wang. 15 May 91, boos ARO-05646. 33-EL, 
Contract DAALO3-86-K-010 

Includes twenty-two pues supported by the con- 
tract. 


The final report describes the technical tasks and ac- 
complishments for ‘Quantum Devices and Structures 
using Si Molecular Beam Epitaxy’. Research findings 
are summarized in five scientific areas, (a) study of 
strain in SiGe — by reflection high energy electron 
diffraction (RHEED), (b) Silicide/Si quantum well struc- 
tures, (c) development of theory and design for super- 
lattice device, (d) miniband couteston in SiGe/Si su- 
perlattices, and (e) intersubband infrared absorption 
between valence minibands of symmetrically strained 
SiGe/Si superlattices. 


161,642 
AD-A238 393/3/GAR PC A03/MF A01 
Battelle Columbus Labs., Research Triangle Park, NC. 
Development of a Fiber-Optic Readout Pressure 
Transducer. 
Final rept. Jun 90-Jan 91. 
J. H. Haritonidis. Jun 91, 18p BRL-CR-665 
Contract DAALO3-86-D-0001 


An all-optical pressure measurement system has been 
developed that uses a highly reflective diaphragm as 
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the sensing element for a pressure transducer. This 
type of pressure transducer offers improved ee 
free from electrical and magnetic disturbances 

light is reflected off of the fiber’s end and from the die. dia- 
phragm. The reflections travel back into the same fiber 
and are combined interferometrically to create interfer- 
ence fringes. These hog od shift proportionally to the 
diaphragm’s deflection return signal is sent to a 
ro ae and analyzed for pressure variations. 

r 
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AD-A238 460/0/GAR PC A01/MF A01 
pnee Carolina State “y at ——. 

vice Processing of Semiconductor Films 
and Quantum Well eeeaes. 
Final rept. 1987-1990. 
J. F. Schetzina. 7 Mar 91, 4p ARO-25541.1-PH 
Contract DAAL03-87-K-0153 


The objectives of this program is to develop 
processing technology necessary for proper utilization 
of Hg-based heterostructures and superlattices in 
device applications. The specific focus or long term 
| ag aso ferme dow the direction of the program is to develop 

processing tech required for an 
IR focal ote integrated with on-board signal process- 
ing electronics. 
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AD-A238 543/3 Not available NTIS 
Michigan Univ., Ann Arbor. Center for High Frequency 
Microelectronics. 

Far-Infrared Absorption Spectra Measured in 
2 ae Quantum Weils. 

E. Gulari, J.-H. Kim, P. K. Bhattacharya, and J. 

Singh. 7 ‘May 90, 3p ARO-24611.169-EL-UIR 
Contract DAAL03-87-K-0007 

Availability: Pub. in Applied Physics Letters, v56 n19 


p1901-1902, 7 May 90. Available to DTIC users only. 
No copies furnished by NTIS. 


No abstract available. 


161,645 


AD-A238 588/8/GAR PC A04/MF A01 
Ouaaaieet hoo ai Inst. of Oona 

lor and Simulated Annealing. 
G. Forbes, and R. Spande. 2 Aug 90, 61p ARO- 
24626.211-PH-UIR 

Contract DAALO3-86-K-0173 


This workshop on Optical System Assessment for 
Design and Simulated Annealing represents the 
twenty-third of a series of intensive academic/govern- 
ment interactions in the field of advanced electro- 
optics, as part 

search Initiative. By documenti 

nology status and dialogue it is 

line will serve all interested parties towards wediile a 
solution to high priority Army requirements. 
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AD-A238 642/3/GAR 

Physical Optics Corp., Torrance, CA. 
Optically A 


GaAs-GaAlAs 
Compound ‘or oe Waveguide. 
Final rept. 1 Sep90-30 


Apr 9 
R. Chen. 30 Apr 91, 53p AFOSR-TR- 91-0664 
Contract F49620-90-C-0068 


We proposed and then developed for the first time an 
optically activated modulator (OAM) and modulator 
array on G aAlAs compound serge re 
channel waveguides. A channel waveguide device 

with an optical activation window of 5 um in ie 
was fabricated. Optical activation was produced by 
using HeNe 631.8 nm wavele as the free-carrier 
generator and a 1.3 micrometer as the signal car- 
rier. Thirty-three percent modulation depth was ob- 
served and 10-2 index ciwerrnag was experimentally 
confirmed on an OAM working in the phase modula- 
tion regime. OAMs working in sth phase- and cutoff- 
modulation regimes were theoretically determined by 
considering the fluctuation of the waveguide confine- 
ment factor. 8.2dB modulation depth was observed on 
an OAM working at the cutoff regime. Furthermore, the 
activation source is in the mW power region which sig- 
nificantly reduces the size and cost of all optical 
switching devices. 
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N91-28118/8/GAR 
(Order as N91-28063/6/GAR, PC a4 


Howard Univ., Washington, DC. 

Characterization of Quantum Well Structures 
Using a Photocathode %" Microscope. 

M. G. Spencer, and C. J. Scott. 1989, 4p 

In Alabama A & M Univ., NASA- Hbcu Space Science 
= Engineering Research Forum Proceedings p 405- 


Present day integrated circuits pose a challenge to 
conventional electronic and mechanical test methods. 
Feature sizes in the submicron and nanometric regime 
require radical approaches in order to facilitate electri- 
cal contact to circuits and devices being tested. In ad- 
dition, microwave operating frequencies require care- 
ful attention to distributed effects when considering 
the electrical signal paths within and external to the 
device under test. An alternative testing approach 
which combines the best of electrical and optical time 
domain testing is presented, namely photocathode 

electron microscope quantitative voltage contrast 
(PEMQVC). 
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PAT-APPL-7-400 851/GAR PC NO3/MF A01 
Sandia National Labs., Albuquerque, NM. 
Ferroelectric optical image comparator. 

Patent Application. 

M. A. Butler, C. E. Land, S. J. Martin, and K. B. 
Pfeifer. Filed 30 Aug 89, 40p DE91011597 

Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The property of ferroelectric ceramics such as lead 
lanthanum zirconate titanate (PLZT) to store informa- 
-” has been known for many years. This relates to 

of ferroelectric ceramic materials to 
concen permanently polarized when an electric signal 
is applied to the malate. A ferroelectric optical image 
comparator has a lead lanthanum zirconate titanate 
thin-film device which is constructed with a semi-trans- 
Parent or transparent conductive first electrode on one 
side of the thin film, a conductive metal second elec- 
trode on the other side of the thin film, and the second 
electrode is in contact with a nonconducting substrate. 
A photoinduced current in the device represents the 
dot product between a stored image and an image pro- 
jected onto the first electrode. One-dimensional auto- 
correlations are performed by measuring this current 
while displacing the projected image. 5 figs. (ERA cita- 
tion 16:018382 
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PAT-APPL-7-461 964/GAR PC NO3/MF A01 
Du Pont de Nemours (E.1!.) and Co., Aiken, SC. 

Analog g' ic ny method and apparatus. 
Patent Applicatio 

J. W. Kronberg. Filed 8 Jan 90, 40p DE91011565 
Contract ACO9-76SR00001 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An apparatus and method are provided for using an 

device such as an LED to show the approxi- 
mate analog level of a variable electrical signal where- 
in a modulating AC waveform is superimposed either 
on the signal or a reference voltage, both of which are 
then fed to a comparator whic ‘drives the output 

. Said device flashes at a constant perceptible 
rate with a duty cycle which varies in response to vari- 
ations in the level of the input signal. The human eye 
perceives these variations in duty cycle as analogous 
to variations in the level of the input signal. 7 figs. 
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Bepartnont ot then 
nt of the Na’ 

poe Tha ras In 


Not available NTIS 
, Washington, DC. 
red Detector with Hetero- 


T a "Chu. Filed 18 Jun 90, ery - Apr 91, 5p 
AD-D014 929/4, PAT-APPL-7-539 

s PAT-APPL-7-539 958. 
This Govemmnent-caned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An infrared radiation detector having a first semicon- 
ductor layer deposited on a substrate to form a diode 
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junction with an overlay contact, is rendered more ef- 
fective to detect long wavelength radiation by deposit 
of a second semiconductor layer between the first 
layer and the overlay contact in a heterojunction ar- 
rangement. The semiconductor materials are selected 
so as to separate radiation absorbing and electrical 
functions respectively performed within the two layers 
and to produce an enhanced output across the diode 
junction between the first layer and the overlay con- 
tact. 


Power & Signal Transmission Devices 
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AD-A238 009/5 Not available NTIS 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Computer Science. 

Large Deformations of a Whirling Elastic Cable. 
Rept. for 1 Jul 89-1 Jun 9 

C.-Y. Wang, and L. T. Watson. 1991, 12p AFOSR- 
TR-91-0559 

Grant AFOSR-89-0497 

Availability: Pub. in Acta Mechanics, v87 p45-57 1991. 
— only to DTIC users. No copies furnished by 


No abstract available. 
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AD-A238 434/5 Not available NTIS 
Cornell Univ., Ithaca, NY. 

Quasi-Op' tical Power Combining Using Mutually 
Synchvonined Oscillator Arrays. 

R. A. York, and R. C. Compton. Jun 91, 11p ARO- 
26620.5-EL 

Contract DAALO3-89-K-0041 

Availability: Pub. in IEEE Transactions on Microwave 
Theory and Techniques, v39 n6 p1000-10009 Jun 91. 
— only to DTIC users. No copies furnished by 


No abstract available. 
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DE$1014601/GAR PC A03/MF A01 

Los Alamos National Lab., NM. 

Future nom pulse-power technology for high- 
= _— experiments. 

R. E. Reinovsky, |. R. Lindemuth, and S. P. Marsh. 
1991, 19p LA-UR-91-2054, CONF-910640-22 
Contract W-7405-ENG-36 
IEEE pulsed power a (8th), San Diego, CA 
(USA), 17-19 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


A variety of high-performance pulse-power systems in 
the 10 to 20-MJ class have been built in the last ten 
years or are planned in the next 3--5 years. h sys- 
tems, using capacitive energy storage, are employed 
in particle beam fusion, x-ray effects, x-ray physics, 
and plasma physics experiments. Advances in the 
technology of high-energy- density capacitors over the 
same time period has substantially decreased the cost 
per joule of the basic capacitor and kept the total parts 
— in large systems within reason. Overall, the sav- 
aie in capacitor costs has about balanced the gener- 
ly increasing system costs keeping the total cost of 
ion, high-performance systems at $1--2 per joule 
over the period. The next step, to 100-MJ class sys- 
tems, will profit from the improvements of the last 
decade, but there seems little reason to project a low- 
ering of the cost per joule. In contrast, there is every 
reason to expect the continuously growing system 
costs to outstrip any savings to be realized from im- 
provements in capacitor technology. Over the same 
period, explosive pulse power systems in the 10 to 20- 
MJ class have been employed, routinely, in plasma 
physics experiments. These one- shot systems cur- 
rently cost about $100 K for the generator and switch- 
ing and deliver energy to a plasma physics experiment 
in a few microseconds. Comparing only hardware 
costs, such systems are competitive with capacitor 
systems for developmental activities involving 100-- 
200 shots -- but not for repetitive applications involving 
1000’s of shots. At this rate, explosive systems are 
competitive systems for applications involving up to 
200--500 shots. In this paper, we discuss general con- 
cepts for generators and aes ie tee systems 
appropriate for high-energy applications. 
two such applications and show how explosive wae 
power can address those applications. And we de- 


scribe one example of an explosively powered genera- 
tor suitable for 100-MJ operation. 
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PAT-APPL-7-397 ye ag PC NO3/MF A01 
Los Alamos National Lab., N 

Method for producing Reowiiiinate electrical 
contacts for high-temperature superconducting 
ceramics. 

Patent Application. 

J. D. Katz, J. O. Willis, M. P. Maley, and R. G. 
Castro. Filed 22 Aug 89, 21p DE91011624 

Contract W-7405-ENG-36 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Production of low-resistivity electrical contacts for 
high-temperature superconducting ceramics capable 
of supporting large current densities by plasma spray- 
ing of a noble metal powder onto a chosen surface 
area of the ceramic and electrically contacting a metal 
conductor to the metallic pad formed thereby by either 
soldering or by use of a conducting epoxy is io 
Surface resistivities in the 10(sup ad ) (Omega). 
cm(sup 2) range have been measured 

experimental variables were found to hee ‘ittle effect 
on the properties of the contacts produced. 2 tabs. 
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PAT-APPL-7-406 017/GAR PC NO3/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Optical fiber stripper positioning apparatus. 

Patent Application. 

R. W. Fyfe, and A. Sanchez. Filed 12 Sep 89, 29p 
DE91011619 

Contract ACO8-83NV 10282 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An optical fiber positioning omnes for an optical 
fiber stripping device is disclosed which is capable of 
aaeoy See axial alignment between an optical 
fiber t stripped of its outer jacket and the cutting 
blades of a aueee . The apparatus includes a 
first bore having a width approximately equal to the di- 
ameter of an unstripped optical fiber and a counter 
bore axially aligned with the first bore and dimensioned 
to precisely receive a portion of the stripping device in 
axial alignment with notched cutting blades within the 
stripping device to thereby axially align the notched 
cutting blades of the stripping device with the axis of 
the optical fiber to permit the notched cutting blades to 
sever the jacket on the optical fiber without damaging 
the cladding on the optical fiber. In a preferred embodi- 
ment, the apparatus further includes a fiber stop which 
permits determination of the length of jacket to be re- 
moved from the optical fiber. (ERA citation 16:018026) 
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PAT-APPL-7-607 390/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Buried Heterostructure Laser Modulator. 

Patent Application. 

D. L. Rode, and J. C. Sciortino. Filed 31 Oct 90, 16p 
N91-24569/6 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A buried-heterostructure laser modulator for modulat- 
ing a laser beam includes two adjacent thin epitaxial 
first layers of oppositely doped semi-conductor materi- 
al and a thin epitaxial buried layer of undoped semi- 
conductor material located between the two adjacent 
first layers. The buried layer forms a single mode opti- 
cal channel having a width larger than a height thereof 
with the width equal to or greater than a width of a 
diffraction limited waveguide mode of the laser beam. 
wa thin epitaxial second layers of similarly and heavi- 

doped semiconductor material are provided respec- 
canes oy the respective first layers of the same 
doping. One of these second layers is provided on a 
side of a semi-insulating substrate and two strip lines 
of opposite bias are provided on the side of the sub- 
strate and connect to a respective second layer of the 
same bias. The two adjacent first layers are preferably 
AlGaAs and the buried layer is preferably GaAs with a 
width less than about 1.5 microns and a height about 
0.2 microns. 





Resistive, Capacitive, & Inductive 
Components 
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AD-A238 505/2/GAR PC A03/MF A01 
Henry Krumb School of Mines, New York. 

Role of Crystal Defects as Sources of Resonator 
Frequency Instability. 

Final rept. Jun 85-Aug 88. 

A. S. Nowick. Jul 91, 38p RL-TR-91-95 

Contract F19628-85-C-0104 


This work involved the study of defects in quartz crys- 
tals, primarily by the use of electrical measurements, 
viz. electrical conductivity and dielectric relaxation 
(DR) measurements. The latter has turned out to be a 
powerful tool since it is capable of detecting dipolar 
defects that other techniques, e.g. electron paramag- 
netic resonance (EPR) and infrared absorption (IF, 
cannot detect, as well as defects that EPR can also 
measure. DR peaks have been observed that are pro- 
duced by Al-Na defects in two different configurations, 
by Al-hole defects, and by several types of defects in- 
volving Fe, in the case of pian oye crystals. In all 
cases, we have worked to identify the responsible 
defect, to correlate it with defects measured by EPR 
and IR techniques, and to determine the interactions 
of the defect with the lattice. Special attention has also 
been given to the role of ionizing radiation (X-ray and 
gamma-rays) and of subsequent annealing on these 
various defects. 
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DE91508839/GAR PC A03/MF A01 


Ente Nazionale per |’Energia Elettrica, Milan (Italy). 

e norme d’uso della nuova versione 
del trasduttore TVM. (New TVM transducer: De- 
scription and operation). 

+ age and L. Lambri. 1991, 26p ENEL-RAPP-91- 


In Italian. 
U.S. Sales Only. 


This new version of a rapid transducer allows dc meas- 
urement of input signals. Thanks to a repetitive signal 
integration technique for each cycle of alternating 
quantities, a very rapid response (20 ms) is obtained 
along with a minimization of multiple and network fre- 
quency components. This guarantees an outlet analog 
signal with an almost total absence of ripple. Auto-test 
circuits allow the verification of measurement accura- 
cy. The transducer’s innovative features are the follow- 
ing: superimposing of outlet signals is done by elec- 
tronic circuits which substitute the motorized potenti- 
ometer (less reliable and available); the front and back 
panels are printed with greater detail to allow more im- 
iate and easier use of the instrument. 


Semiconductor Devices 
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AD-A237 946/9/GAR PC A03/MF A01 
Honeywell Sensor and System Development Center, 
Bloomington, MN. 

Monolithic Integration of Semiconductor and Su- 
perconductor Components. 


Rept. for 1 Apr-30 Jun 91. 
30 Jun 91, 11p 
Contract N00014-90-C-0226 


The goal of the program is to develop transistor tech- 
nology compatible with high transition temperature su- 
perconductor technology so that transistor pixel 
switches can be integrated with YBa2Cu307 super- 
conducting microbolometers in the same silicon sub- 
strate. A 4x4 matrix-addressable superconducting mi- 
crobolometer array will be delivered at the completion 
of the program. 
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AD-A237 955/0/GAR 
Surrey Univ., Guildford (England). 


PC A99/MF E06 


of the 
ntation 
of Surrey, 


lon Implantation Technology: Proceedin 
International Conference on lon im 
Perr eee (8th) Held at the Univ 

Guildford, UK on 30 July - 3 August 1990. 
K. G. Stephens, P. L. Hemment, K. J. Reeson, B. J. 
ae and J. S. Colligon. 1991, 9839p R/F-6461-EE- 


Contract DAJA45-90-M-0185 


The implantation of semiconductor devices as a manu- 
facturing routine is a relatively recent development. 
But there is a much longer-standing tradition of scien- 
tific interest in the production of focussed beams of 
heavy ions and in the various ways in which they inter- 
act with surfaces. This has its origins in Goldstein’s 
1886 description of Kanalstrahien in an electric dis- 
charge. However, the real significance of this - almost 
inadvertent - observation of collimated beams of ener- 

etic ions only became apparent in 1893 when J.J. 

homson described the detailed behaviour of such 
positive rays in his parabola-ray apparatus. He gave a 
convincing explanation of the phenomenon of ionisa- 
tion and he provided a pioneering account of ion im- 
plantation when he noted that: some of the atoms con- 
Stituting the positive rays seem to enter a metal 
against which they strike and either combine with the 
metal or get absorbed by it . The intensity of these ion 
beams was evidenced by his description of the extent 
of the sputtering in his apparatus, as well as by his 
report of the effects of ion bombardment in the pres- 
ence of reactive gases. 
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AD-A238 115/0/GAR PC A02/MF A01 
Stanford Univ., CA. 

VLSI Circuit Techniques Technologies for Ultra 
High Speed Data Conversion Interfaces. 

Final rept. 28 Sep 87-28 Feb 91. 

B. A. Wooley. 29 Apr 91, 9p ARO-25156.12-EL 
Contract DAALO3-87-K-0111 


The performance of digital VLSI signal processing and 
communications systems is often limited by the data 
conversion interfaces between digital system-level 
components and the analog environment in which 
those components are embedded. The focus of this 
program has been research into the fundamental 
nature of such interfaces in systems that digitally proc- 
ess high-bandwidth signals for purposes such as radar 
imaging, high-resolution graphics, high-definition 
video, mobile and fiber-optic communications, and 
broadband instrumentation. Effort has been devoted 
to the study of both generic circuit functions, such as 
sampling and comparison, and architectural alterna- 
tives relevant to the implementation of high-speed 
data converters in present and emerging VLSI technol- 
ogies. Specific results of the research include the 
o- and realization of novel low-power CMOS and 
BiCMOS sampled-data comparators operating at rates 
as high as 200 MHz, the exploration of various design 
approaches to the implementation of high-speed 
sample-and-hold circuits in CMOS and BiCMOS tech- 
nologies, and the design of a subranging CMOS 
analog-to-digital converter that —— 12-bit resolu- 
tion at a conversion rate of 10 MHz. 


/0 Not available NTIS 
California Inst. of Tech., Pasadena. 
Encapsulants for Thermal An- 


GaAs. 
J. M. Molarius, E. Kolawa, K. Morishita, M.-A. Nicolet, 
and J. L. Tandon. Mar 91, 5p ARO-26287.25-MS 
Contract DAAL03-89-K-0049 
Availability: Pub. in Jni. of the Electrochemical Society, 
v138 n3 p834-837 Mar 91. Available only to DTIC 
users. No copies furnished by NTIS. 


During thermal annealing of GaAs there is a tendency 
for arsenic to evaporate. This process can have dele- 
terious consequences and must be controlled during 
annealing by encapsulants. We survey conducting 
i , sputtered tantalum-based en lants as 
capping materials for thermal annealing of GaAs in the 
temperature range 550-900 C. Conducting capping 
layers have the advantage that they can be integrated 
in a contact metallization scheme. The backscattering 
spectrometry results show that Ta is not an effective 
cap. Evaporation through TaN can be detected after 
annealing at 700 C. Amorphous Ta74Si26 was a good 
cap up to 800 C, and amorphous Ta36Si14N50 up to 
850 C. Thus, while the effectiveness of Ta-based caps 
was improved significantly by the addition of either ni- 
trogen or silicon alone, the best results were obtained 
for caps containing both Si and N. 
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AD-A238 204/2/GAR PC A02/MF A01 
Maine Univ. at Orono. Lab. for Surface Science and 
Lem nd Adhesion of Polyim Mic 

a t+) ides in ro- 
electronic Devices. 
Technical rept. 1 Jun 90-31 May 91. 
M. Grunze. 15 May 91, 7p 
Contract N00014-89-J-1314 


This paper gives a summary on the properties of polyi- 
mide films used in microelectronic devices and on 
recent research efforts to understand the adhesion be- 
tween polyimides and pe so materials. One of the 
major concerns in the application of polyimides is the 
integrity and reliability of the laminar structures. Sur- 
face sensitive i 


of the interface, e.g. metal on polymer or polymer on 
bulk metal, different phenomena are observed. 
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ichigan Univ., Ann Arbor. it. of Electrical Engi- 

neeri Computer Science. 

Bias Instabilities and their Effect on the d.c. 

Current-Voltage Characteristics of Double-Barrier 

Resonant Tunneling Diodes. 

C. Kidner, |. Mehdi, J. R. East, and G. |. Haddad. 

1991, 9p ARO-24611.168-EL-U1R 

Contract DAALO3-87-K-0007 

Availability: Pub. in Solid-State Electronics, v34 n2 

p149-156 1991. Available only to DTIC users. No 

copies furnished by NTIS. 


No abstract available. 


161,665 

AD-A238 449/3 

Michigan Univ., Ann Arbor. 
Performance 


Characteristics 

In(0.53)Ga(0.4 In(0.52)AK(0.48)As Modulation- 
Field-E Transistors Realized by Two- 

bse Epitaxy: Effects of Epitaxial 


R. Lai, and P. K. Bhattacharya. 1 May 90, 5p ARO- 
24611.171-EL-UIR 

Contract DAALO3-87-K-0007 

Availability: Pub. in Jnl. of Applied Physics, v67 n9 
p4345-4348, 1 May 90. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


Not available NTIS 


161,666 
AD-A238 542/5 Not available NTIS 
Michigan Univ., Ann Arbor. Center for High Frequency 
ae é “s 
Low-Temperature Microwave Characteristics 
In(x)Ga(1-x)As/In(0.52)AK(0.48)As 
ffect Transist 


Modu! ors. 
R. Lai, P. K. Bhattacharya, S. A. Alterovitz, A. N. 
Downey, and C. Chorey. Dec 90, 5p ARO- 
24611.256-EL-UIR 

Contract DAALO3-87-K-0007 

Availability: Pub. in IEEE Electron Device Letters, v11 
n12 p564-566, Dec 90. Available to DTIC users only. 
No copies furnished by NTIS. 


No abstract available. 


9/0 Not available NTIS 
Michigan Univ., Ann Arbor. Center for High Frequency 


icroelectronics. 
Growth and Characterization of GaAs/Al/GaAs 


Heterostructures. 
P. Bhatta: a, R. Clarke, K. H. Chang, J. E. Oh, 
and W. bos ts Apr 90, 7p ARO-24611.218-EL-UIR 
Contract DAALO03-87-K-0007 
Availability: Pub. in Jnl. of Applied Physics, v67 n8 
700-3705, 15 Apr 90. Available to DTIC users only. 
lo copies furnished by DTIC. 


No abstract available. 
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Stanford Univ., CA. Edward L. Ginzton Lab. of Physics. 
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Physical Concepts and Modeling Procedures for 
— and Suplcuasanl Distributed Cir- 


cu 
Final pal 
- M. = m, and B. A. Auld. Jun 91, 97p Rept no. 


L-484' 
Contract N00014-85-K-0381 


The development of advanced high-speed digital de- 
vices and integrated circuits has been spurred by a 
number of applications, including fiber-optic digital 
data transmission at gigahertz rates, high-throughput 
computing, and wideband signal processing. Military 
interest in high- digital electronics stems from 
the need to rapidly acquire, digitize, and process very 
large amounts of data in EW systems. Associated with 
the needs for ene logic are commensurate de- 
mands for broadband analog signal processing, inter- 
face, and I/O electronics. Such Circuits include corre- 
a broadband adaptive filters, picosecond-resolu- 

tion sample-and-hold gates, and multigigahertz-rate 
D/A and A/D converters. For the digital and analog 
circuits mentioned, ultra-wide bandwidth instrumenta- 

tion of superior speed i is required for measuring the de- 
a to be employed. It is primarily this critical need for 
ultra-wide bandwidth instrumentation that has been 
addressed through the work done under this contract. 
Without such a capability for car dene. 
and subpicosecond measurements of 
nomena, it will be impossible to correctly engineer oe 
characterize devices and circuits required or the appli- 
cations listed above. 


161,669 

AD-A238 595/3/GAR PC A01/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

InP and InGaAs Submicron Gate Microwave Power 
Transistors for 20 GHz Applications. 

Professional Paper. 

G. A. Johnson, M. D. Biendender, and V. J. Kapoor. 
Jun 91, 5p 


In GaAs MISFETs with 0.7 micrometer gate lengths 
and 0.2 mm gate widths have demonstrated an output 
power density of 0.92 pit rn at 18 GHz with a corre- 
sponding power gain and power-added efficiency of 
3.2 aB a and 29%, leapectvaly. At 20 GHz, an output 
power density of 0.79 W/mm was obtained with a cor- 
responding gain and power-added efficiency of 3.9 dB 
and 23%, respectively. 


161,670 
AD-A238 646/4 Not available NTIS 
Michigan Univ., Ann Arbor. 

Millimeter-Wave Detection Using Resonant Tun- 


nelling Diodes. 

|. Mehdi, C. Kidner, J. R. East, and G. |. Haddad. Jan 
90, 5p ARO-24611.161-EL-UIR 

Contract DAALO3-87-K-0007 

Availability: Pub. in Microwave and Optical khang 
Letters, v3 ni p1-4 Jan 90. Available only to DT" 
users. No copies furnished by NTIS. 


No abstract available. 


161,671 
AD-A238 654/8 Not available NTIS 
mere Univ., CA. 

ficient Algorithms for Reconfiguration in VLSI/ 


wsi 

V. P. Roychowdhury, J. Bruck, and T. Kailath. Apr 
90, 12p ARO-23453.42-MA 

Contract DAALO3-86-K-0045 

ewe * Pub. in IEEE Transactions on Computers 
v39 n4 p480-489 Apr 90 


No abstract available. 


161,672 
AD-A238 655/5 Not available NTIS 
Stanford Univ., CA. 

Novel Build-in Self-Repair Approach to VLSI 


Yield Enhancement. 
P. Mazumder, and J. S. Yih. 1990, 10p ARO- 
24611.268-EL-UIR 
Contract DAALO03-87-K-0007 
Availability: Pub. in IEEE International Test Conference 
Paper 36.3, p833-841 1990. “oe! only to DTIC 
users. No copies furnished by NT 


No abstract available. 


161,673 
DE91002169/GAR 


94 VOL. 91, No. 22 


PC A03/MF A01 


Solar Energy Research Inst., Golden, CO. 

Scanning tunneling microscopy studies of the sur- 

faces of a-Si:H and a-SiGe:H films. Annual report, 1 
ber 1989-31 January 1991. 

Progress rept. 

A. Gallagher, R. Ostrom, and D. Tannenbaum. Jun 

91, 35p SERI/TP-214-4409 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


The report contains a detailed description of the exper- 
imental complexities encountered in developing scan- 
ning tunneling microscope (STM) =e of atomic 
structure on the surface of freshly-grown hydrogenat- 
ed-amorphous semiconductors. It also contains a 
faine after microscopic film-growth model that ex- 

lains differences between the disorder in CVD grown 
5-Ge: H versus a-Si:H films. This model is derived from 
prior results obtained in the chemical analysis of 
GeH(sub 4) plasmas, combined with surface reaction 
and thermodynamic considerations. The neutral radi- 
cal fragments of silane, disilane and germane dissocia- 
tion in discharges, which dominate the vapor and film- 
growth reactions, have been deduced from detailed 
analysis of prior data and are reported. 4 refs., 7 figs. 


161,674 

DE91011503/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Microstructural characterization of solders and 
a 

A. D. Romig, D. R. Frear, P. lava, F. M. Hosking, 
and J. J. Stephens. 1991, 48p SAND-91-0698C, 
CONF-910870-13, CONF-91 0872-5 

Contract AC04-76DP00789 

Electron Microscopy Society of America (EMSA) 
annual meeting; 25. annual Microbeam Analysis Soci- 
ety meeting (4: th), San Jose, CA (USA); San Jose, CA 
(USA), 49 pe 1991. Sponsored by Department of 
Energy, Washington, DC. 


Historically, the electronics industry has always at- 
tempted to increase the speed of electronic com 
nents and ease the size of electronic assemblies 
by developing and manufacturing smaller and faster 
basic level components (e.g., integrated circuits). How- 
ever, it is now becoming apparent that the next signifi- 
cant advancement in electronic assembly size and 
speed may come not as a result of smaller and faster 
devices, but rather as a consequence of smaller and 
more closely spaced packages. This increased pack- 
aging density will occur at levels of assembly as 
industry moves towards multichip modules. It will also 
occur at later packaging steps as industry continues to 
expand the use of surface mount technol (SMT) 
and mixed mounting technology (through hole Te soil 
ment as well as SMT on one circuit board). Further- 
more, there will be an increased propensity to use 
eH f packaging density on printed wiring boards 
B) and to place more PWB’s in a given volume at 
oe the next level of packaging. One class of materials 
on which this advanced age ag aye sme will 
place severe new demands will be alloys used to 
fin as assemblies and subassemblies (e.g. solders and 
es). These materials will be taxed both from the 
perspective of enhanced manufacturability as well as 
greater in-service robustness. It is the objective of this 
aper, through the use of selected case studies, to il- 
ustrate how advanced microstructural characteriza- 
tion techniques can be used to improve packaging 
technology. The ific case studies discussed are: 
(1) Microstructural Characterization of Solders, (2) Mi- 
crostructural Characterization of Solder Joint Embrit- 
tlement of Leaded, Surface Mount Transistors (3) Mi- 
crostructural Characterization of Metal/Ceramic 
Brazes in Electronic lications, and (4) Microstruc- 
tural Characterization of Direct Brazing of Graphite to 
Copper. 25 refs., 16 figs. 


161,675 

DE91014799/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Use of perfluorocarbon tracer (PFT) technology to 
determine fine leaks in evant testing of semi- 


or devices. 
N. Dietz. May 91, i. 4 nes 62 
Cunmast AC02-76CH000 
Sponsored by Ait A Energy, Washington, DC. 


The BNL-developed perfluorocarbon tracer (PFT) 
technology includes a rapid-response real-time (5- 
second) analyzer (COPS) which can detect PFT con- 
centrations as low as 1 times 10(sup (minus)11) mL/ 
mL and a concentrating analyzer (DTA) which can 
measure down to 1 times 10(sup (minus)12) mL of 


PFT--separately quantifying up to 4 PFTs in a 6-min 
cycle time or less. Based on this technology, experi- 
mental leak- rate design concepts are proposed for 
determining the effectiveness (hermeticity) of the seal 
of semiconductor devices with internal cavities from 
0.01 to 1 mL. The concept is based on —— 
with PFT-containing air for 60 seconds, purging wit 
PFT-free air for 60 seconds, pressure pulsing with air 
or He to extract the PFT leaked into the internal 
volume, and finally detecting the PFT v: concentra- 
tion with one of the two instruments. COPS ana- 
lyzer can quantify gross leaks from 1 times 10(sup 
(minus)7) to 1 times 10(sup (minus)3) mL/s in just 3 
minutes for the complete test. The more-sensitive con- 
centrating analyzer (DTA) can quantify fine leaks from 
0.2 times 10(sup (minus)8) to 1 times 10(sup (minus)3) 
mL/s in just 12 minutes for the complete test; the latter 
procedure includes two determinations per test. 5 
refs., 2 tabs. 


161,676 

DE91014893/GAR PC A03/MF A01 

— eager np Labs., the debug og All ails " 
ise of scan in the ng ai ing oO} 

the EPSILON-2 research com 

V. G. Grafe, L. G. Martinez, and G S. Davidson. 

1991, 26p SAND-91-1496C, CONF-9109193-1 

Contract AC04-76DP00789 

International workshop on the economics of design 

and test (ist), Austin, TX (USA), 23-24 Sep 1991. 

Sponsored by Department of Energy, Washington, DC. 


Scan path testing and debugging offers a structured, 
proven way to and test arbitrarily complex elec- 
tronic systems. The interface and equipment require- 
ments are far lower than traditional de! and test 
techniques. The system is also co = testable 
even when physically remote from the lab where it = 
originally developed. This report describes our e: 
ence using scan techniques to debug the EPSIL! N2 
processor board, a system with over 300 ICs and over 
2500 independently controllable and observable test 
points. The time of the circuit was —, re- 
duced by the adoption of scan path methodology. The 
use of expensive test equipment was drastically re- 
duced, and the level of control of the circuitry in- 
creased. We have run tests on the processor from 
physically remote sites. Our experiences are de- 
scribed, and the adoption of scan path techniques is 
shown to be simple enough that it should be useful in 
all electronic projects. 8 refs., 12 figs. 


161,677 
N91-26436/6/GAR 
(Order as N91-26434/1/GAR, PC A04/MF 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Submicron Gate InP Power MISFET’s with Im- 
ved Output Power Density = x and 20 GHz. 
. D. Biedenbender, V. J. Kapoor, K 
Shakkhaueer, L. J. Messick, and R. casi 15 Jun 
p 
In Cincinnati Univ., OH, Mmic Integration Technology 
Investigation p 44-69. 


The microwave characteristics are presented at 18 
and 20 GHz of submicron gate indium phosphide (InP) 
metal-insulator-semiconductor field-effect transistors 
a yt for caren power density applications. 
InP power MISFET’s were fabricated and the output 
power density was investigated as a function of drain- 
source spacing. The best output power density and 
gain were obtained for drain-source spacing of 3 mi- 
crons. The output power density is 2.7 times greater 
than was gpa | measured for InP MISFET’s at 18 
and abl GHz, and the power-added efficiency also in- 
crea: 


161,678 

N91-26462/2/GAR PC A04/MF A01 
Catholic Univ. of America, Washington, DC. Vitreous 
State Lab. 

Long-Term Prediction Test Procedure for Most 
ICS, Based on Linear Response Theory. 

Final Report. 

V. Litovchenko, and |. lvakhnenko. Ta 91, 58p 
NAS 1.26:185843, NASA-CR-185843 

Contract NAG5-864 


Experimentally, thermal annealing is known to be a 
factor which enables a number of different integrated 
Circuits (IC's) to recover their operating characteristics 
after suffering radiation damage in the space radiation 





environment; thus, decreasing and lim —_ long term 
cumulative total-dose effects. This annealing is also 
known to be accelerated at elevated temperatures 
both aur) and after irradiation. Linear response 
was applied, and a linear response func- 
tion (LRF) to predict the radiation/annealing response 
of sensitive parameters of IC’s for long term (several 
months or years) exposure to the space radiation envi- 
ronment were constructed. Compressing the anneal- 
ing process from several years in orbit to just a few 
hours or days in the laboratory is achieved by subject- 
ing the IC to elevated temperatures or by rato 
the typical spaceflight dose rate by several orders 
magnitude for simultaneous radiation/annealing only. 
The accomplishments are as follows: (1) the test pro- 
cedure to make predictions of the radiation response 
was developed; (2) the calculation of the shift in the 
threshold potential due to the charge distribution in the 
oxide was written; (3) electron ee Ty pore 
from the bulk Si to the oxide region in an MOS IC were 
estimated; (4) in order to connect the experimental an- 
nealing data » hey the theoretical model, Constante of the 
model of the basic annealing process were estab- 
lished; & experimental data obtained at loenéd tem- 
peratures were analyzed; (6) time compression and re- 
pms d of predictions for the long term region were 
shown; (7) a method to —- test time and to 
= predictions of response for the nonlinear region 
8) nonlinearity of the LRF with re- 
spect to log(t) was Calculated theoretically from a 


161,679 
N91-28114/7/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 


04) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research b erng 
Progress in Proton Transport Code Development: 
aaa ae 

D. M. Ngo, W. W. Buck, T. N. Fogarty, and J. W. 
Wilson. 1989, 11 

Univ., NASA-Hbcu Space Science 


In Alabama A & 
on Engineering Research Forum Proceedings p 371- 


The process of target nucleus fragmentation by ener- 
getic protons is examined, and their effects on micro- 
electronic devices are considered. A formalism for 
target fragment transport is presented. Future applica- 
tions to microelectronic effects are discussed. 


PAt-APPL-7-462 251/GAR 
Lawrence Livermore National Lab., CA. 
VUV lithography. 

Patent Application. 

E. V. George, Y. Oster, and D. C. Mundinger. Filed 9 
Jan 90, 28p DE91011564 

Contract W-7405-ENG-48 

This Paget mate ge invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Deep uv projection lithography can be performed using 
an e-beam pumped solid excimer uv source, a mask, 
and a uv reduction camera. The uv source produces 
deep uv radiation in the range 1700--1300A using 
xenon, krypton or argon; shorter wavelengths of 850-- 
650A can be obtained using neon or helium. A thin 
solid layer of the gas is formed on a cryogenically 
cooled plate and bombarded with an e-beam to cause 
fluorescence. uv reduction camera utilizes multi- 
—_ mirrors having high reflectivity at the uv wave- 
length and images the mask onto a eg coated sub- 
Peng at a preselected demagnification. The mask can 
be formed integrally with the source as an emitting 
mask. 5 figs 


PC NO3/MF A01 


161,68 

PBS1- 326662/GA PC E06/MF E06 
Oxford Univ. ‘enolend). Nuclear Physics Lab. 

Proton Microscopy of a Microcircuit Layer Struc- 


ture. 

M. B. H. Breese, F. Watt, G. W. Grime, and P. J. C. 

King. 1991, 7p OUNP-91-09 

Presented at Oxford Conference on Microscopy of Se- 

peg Materials (7th), Oxford (England) in 
larch 1991 


The composition, thickness and distribution of buried 
microcircuit layers are difficult to determine without 
or. techniques because of a limited penetration 

of optical and electron beam methods. MeV pro- 
tons ‘ypicaly have a range of tens of micrometers 


through a microcircuit which allows the full thickness of 
the layer structure to be studied. The Oxford Scanning 
Proton Microprobe (SPM) can focus a 3 MeV proton 
beam to sub-micrometer spot sizes, and its ability to 
identify defects in buried microcircuit layers using three 
analytical techniques is shown here. 


General 


161,682 

AD-A238 017/8/GAR PC A14/MF A03 
Naval Weapons Center, China Lake, CA 

Annual py! Man — — o 
ceedings Held in Ridgecrest, on 20-22 
February 1991. 

Foner 30m r 

Feb 91, 303p 

Presented are the proceeding of the 15th Annual Elec- 
tronics Manufacturing Seminar, held on 20-22 Febru- 
ary ae in Ridgecrest, California. The pr ings 
include the papers presented at the Seminar and 
cover all aspects of soldering technology and electron- 
ics manufacturing. The proceedings are a So 
of information provided by bcth nongovernment and 
government sources. The proceedings are published 
in the interest of we communication and broad- 
ening awareness of current activities among 
technology and electronics manufacturing Onan 


161,683 

AD-A238 227/3/GAR PC A02/MF A01 

Rockwell International, Thousand Oaks, CA. Science 
inter. 


Electrodeposition of High T: Su 
= of High Temperature Supercon- 


ors. 

Quarterly status rept. no 3, 1 Mar-30 Jun 91. 
30 Jun 91, 7p 

Contract N00014-90-C-0225 


The overal ee See ee 
process for direct electrodeposition of Y-Ba-Cu super- 
conducting oxides from a molten salt at relatively low 
temperatures (300-550 C). The approach entails es- 
tablishing a sequence of electrochemical steps for the 
layered n of the Y, Ba, Cu oxide species from 
a molten Na-K nitrate eutectic. In this reporting period, 
the electrochemical behavior of Y in the molten nitrate 
has been characterized. The results show that Y, like 
Cu, can also be electrochemically injected as a soluble 
species in the melt. A Y foil e was found to be 

very electrochemically active throughout the entire 
region of stability of the melt as shown by the current 
vs voltage curves in Fig. 2. Hence the material can 
person ag issolve by anodic electrolysis in the melt for 
voltages above-1 V. Note that a relatively low cathodic 
current occurs for potentials from -1 V to -1.9 V since 
the overvoltage for the solvent breakdown (-1.4 V on 
Pt) is dramatically shifted to more negative potentials 
at the Y surface. 


161,684 

AD-A238 346/1 

Illinois Univ. at Urbana-Champaign. 

Slow Positron Annihilation Spectroscopy and 

Electron M of Electron Beam Evaporat- 

ed Cobalt and Ni Silicides. 

AL Prost AB. DeWald, M. Zaluzec 

and B. Nielsen. 1990, 10p ARO 24008 100ES R- 

Contract DAAL03-87-K-0006 

Availability: Pub. in Jnl. of Vacuum Science and Tech- 
nology A, v8 n4 p3210-3217, Pe vctte: hare a Available to 

DTIC users only. No copies furnished by NTIS. 


Metal silicide thin films on single-crystal silicon sub- 
strates are the subject of much research, due to their 
po ar yr as electrical contacts and interconnects, 
n barriers, low resistance gates, and field-as- 
png positon moderators, ae others. Defects 
within the silicide layer and/or at silicide/silicon 
interface are detrimental to device performance, since 
they can act as traps for charge carriers, as well as 
positrons. Pinholes penetrating the film are another 
detriment particularly for cobalt silicide films, since 
allow electrons to permeate the film, rather than 
travel ballistically, in addition to greatly increasing sur- 
face area for recombinations events. 


Not available NTIS 


161,685 


AD-A238 539/1 Not available NTIS 
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J ga Univ., Seattle. Dept. of Electrical Engi- 


Seattering from V Rough Metallic and Dielectric 
Surfaces: A Theory Based on the Modified Kirch- 


hoff Approximation. 

A. Ishimaru, and J. S. Chen. 1991, 15p ARO- 
24713.15-GS 

Contract DAAL03-87-K-0032 

Availability: Pub. in Waves in Random Media, v1 p21- 
34, 1991. Available to DTIC users only. No copies fur- 
nished by NTIS. ~ 


This paper a theory of a from very 
second-order 


backscattering. 


161,686 
Not available NTIS 


yx > ailure-Tolerant Control. 

R. F. Stengel. Jun 91, v7 crc 3-MA 
Contract DAAL03-89-K-009: 

Availability: Pub. in IEEE Sonat Systems, p14-23 Jun 
—_ DTIC users. No copies furnished 


No abstract available. 


161,687 

DE91011138/GAR PC A03/MF A01 
General a -_ Diego, C. 

Advanced divertor on Dill-D. 


M. J. Schaffer, M. A lahdavi, T. Osborne, T. 
Petrie, and R. D. Stambaugh. Apr 91, 15p GAA: 
20480, CONF-910609-10 

Contracts AC03-89ER51114, fo ate ce 


European conference on led fusion and plasma 
physics (18th), Gert (Germany. F.R.), 3-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


The poloidal divertor is >! favored for next-step, 
tokamaks. The Dill-D Advanced Divertor 


high-power 
ADP’ to gain increased control 
avert TES, gain i — 


or the ADP. ADP. The Dil Dil-D low 


pr mo gril yr divertor. 

at the entrance to a gas plenum. The jum will even- 

tually contain a He cryogenic loop for active divertor 
"the Ewer pobidal feld ‘strike” position is controlled 

~ field shaping coils and can be 

varied smooth iy trom the ng 


electrode upper surface 
to the divertor iarton te entrance aperture. Ex- 
ee eee rs Oak separately, has 
been applied to the electrode to date. 5 refs., 5 figs. 
(ERA citation 16: 518282) 


PC A03/MF A01 


experiments. Progress 


Roberston. May 91, iw 4 DOE/ER/53244-17 
cea FG02-87ER53 
Sponsored by Sasaneens tof Energy, Washington, DC 


The Reversatron RFP is usually operated with toroidal 
field windings which are a continuous helix of 144 
turns. These windings produce a poloidal current 
which is uniform around the torus. The distribution of 
current is fixed by the geometry so that the applied 
field has only an m = 0, n = 0 component. The wind- 
ings cannot act to stabilize an m = 0 mode with (vert 
bar)n(vert bar) > 0 or any m = 1 mode because these 
modes will excite no current in the windings. It has re- 
cently been suggested that parallel connected field 
coils might act as a shell by forcing the flux within each 
winding to be the same. Coils connected in parallel 
must have the same at their terminals and thus 
must enclose the same volt-seconds or flux. Data from 
ZT-40 show that the discharges are more quiescent 
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Colorado Univ. at Boulder. 
Reversed field pinch 





ELECTROTECHNOLOGY 
General 


when parallel or series-paraliel connected windings 
are used. 


161,689 

DE91014332/GAR PC A99/MF E06 

Sandia National Labs., Albuquerque, NM. 

Final on work on ae — elec- 
packaging 

ws , D. B. King, “W. Severt. May 91, 

664p SAND-91-0370, CONF-8906408 

Contract AC04-76DP00789 

High temperature electronics workshop (2nd), Albu- 

querque, NM (United States), 6-8 Jun 1989. Spon- 

sored by Department of Energy, Washington, DC. 

U.S. Sales Only. 


This is a synopsis of a workshop on high temperature 
electronics. Their use could be in various fields to in- 
clude supersonic aircraft, automobiles, or solar cells. 
The first session of the workshop examined user 
needs, impacts, and applications. The second session 
covered metallization with silicon, diamond, silicon car- 
bide, and gallium arsenide. The third and final session 
dealt with packaging to include reliability, microelec- 
tronics, alloys, enclosures, ceramics, metal/glass, ce- 
ramic/glass, and plastic. This report consists of the 
presenters’ abstracts and selected self-explanatory 
viewgraphs. (GHH) 


161,690 
DE$1014602/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

, high-voltage, infrared, laser-triggered, 
vacui 


jum s' \ 

L. M. Earley, and G. A. Barnes. 1991, 15p LA-UR-91- 
2052, CONF-910640-21 

Contract W-7405-ENG-36 

IEEE pulsed power conference (8th), San Di 
(United States), 17-19 Jun 1991. Sponsored 
partment of Energy, Washington, DC. 


A laser-triggered, high-voltage vacuum switch using a 
triggering pellet em in the cathode has been 
developed. The switch was constructed with tungsten 
electrodes and used either KC1 or Poco graphite pel- 
lets. An aperture in the anode allowed the laser beam 
to strike the pellet on the cathode surface. Reliable 
triggering was achieved with only 200 (mu)J of laser 
energy at a wavelength of 1064 nm. The switch was 
operated with an A-K gap voltage — from 5- to 
30-kV with switching currents up to 15 peak. The 
delay time of the switch vaired from 70 (plus minus) 3 
ns at 25 kv to 500 (plus minus) 100 ns at 5 kV. 6 refs., 6 
figs., 2 tabs. 
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Los Alamos National Lab., NM. 
Procyon experiments utilizing foil-fuse opening 
switches. 


PC A03/MF A01 


D. G. Rickel, |. R. Lindemuth, R. E. Reinovsky, J. H. 
Brownell, and J. H. Goforth. 1991, 15p LA-UR-91- 
2049, CONF-910640-18 

Contract W-7405-ENG-36 

IEEE pulsed power conference (8th), San Diego, CA 
(USA), 17-19 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


The Los Alamos National Laboratory has applied the 
explosive magnetic flux compression generator (FCG) 
technology to the high-energy foil-implosion project, 
Trailmaster, to reach energy levels unattainable by 
other methods under current budget constraints. A re- 
quired component for FCG systems is a power-condi- 
tioning stage that matches the slow risetime of the 
energy source with the fast-risetime requirements of 
the foil-implosion load. Currently, the Trailmaster con- 
cept is based on a two-step process of combining an 
intermediate power compression stage with a plasma 
flow switch (PFS) that will deliver energy to an impiod- 
ing foil on the order of 100 ns. The intermediate power 
compression stage, which is the main emphasis of this 
report, consists of an energy storage inductor loaded 
by the FCG (the energy source) and an associated 
opening and closing switch. In our Procyon testing 
series, a subtask of the Trailmaster project, we have 
explored two approaches for opening and closin 
switches. One uses an explosive opening switch (EF 
and a detonator-initiated closing switch, the topic of 
paper at this conference, and the other a re- 
sistive fuse opening switch a surface tracking closing 
switch (STS), the subject of this presentation. This 
latter concept was successfully tested last summer 
with a complete plasma flow switch assembly except 
the dynamic implosion foil was replaced by a rigid pas- 
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sive inductive load. We present data on the perform- 
ance of the fuse = switch, the surface trackin 
— switch, and the plasma flow switch. 7 refs., 
igs. 
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Sandia National Labs., Albuquerque, NM. 

Design and test of a continuous duty pulsed ac 
nerator. 

. M. Calfo, D. J. Scott, D. W. Scherbarth, M. T. 
Bubotram, and H. C. — 1991, 15p SAND-90- 
3073C, CONF-910640-2 
Contract AC04-76DP00789 
IEEE pulsed power conference (8th), San Di 
(United States), 17-19 Jun 1991. Sponsored 
xe mc of Energy, Washington, DC. 

‘ortions of this document are illegible in microfiche 
products. 


Specially designed synchronous ac generators can 
provide a high energy pulse power source capable of 
supplying energy to various pulse a networks. 
One such generator, which is the subject of this paper, 
is presently being used as the prime er source for 
the 2 ane High ot ul Power Module 
(RHEPP) at Sandia National Laboratories. The genera- 
tor has been designed to operate continuously in two 
distinct modes. In the first mode the generator can 
supply 50-kJ, 9.5-kV, 11,000-amp, 1-msec pulses con- 
tinuously (500 kW — power) with a rep rate from 
1 to 10 Hs. In the second mode, 20.8-kJ, 9.5-kV, 1052- 
amp, 4-msec pulses can be supplied continuously 
(5000 kW average power) at a rep rate of 240 pulses 
= second. The latter mode is being used in the 
HEPP application at a reduced energy and voltage 
level. The generator was successfully tested in 9/89 to 
verify the performance at its maximum rating. Test re- 
sults are presented along with details of the generator 
design and its applications. 3 refs., 11 figs., 4 tabs. 


0, CA 
y De- 


161,693 

DE91014670/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

gee and applications of the lock-on effect. 

G. M. Loubriel, F. J. Zutavern, W. D. Helgeson, D. L. 
McLaughlin, and M. W. O’Malley. 1991, 14p SAND- 
90-3072C, CONF-910640-11 

Contract AC04-76DP00789 

IEEE pulsed power conference (8th), San Diego, CA 
(United States), 17-19 Jun 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The lock-on effect is a high gain, high field switching 
mechanism that has been observed in GaAs and InP. 
This switching mode is exciting because the amount of 
light required to trigger it is small when compared to 
triggering the same switch at low fields. For this reason 
we can use laser diode arrays to bl 8 voltages, 
currents and power. This paper will describe the lock- 
on effect, and our recent experiments to understand 
the effect. We will show that impact ionization from 
deep levels cannot account for the observed current 
densities, delays, and rise times unless a second 
mechanism is invoked. We will also describe our appli- 
cations for laser diode array triggered lock-on switch- 
es, the best results that illustrate our potential for the 
— and the studies carried out to improve the 
lifetime and current carrying capability of the switches. 
11 refs., 7 figs. 
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DE$1014701/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Application of the nuclear microprobe to the imag- 
ing of single event upsets in integrated circuits. 

K. M. Horn, B. L. Doyle, D. S. Walsh, and F. W. 
Sexton. 20 Jun 91, 30p SAND-91-0799C, CONF- 
9105197-2 

Contract AC04-76DP00789 

Scanning microscopy meeting, Bethesda, MD (United 
States), 3-9 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


A new form of snags has been developed which 
produces micron- resolution maps of where single 
event upsets occur during ion irradiation of integrated 
circuits. utilizing a nuclear microprobe, this imaging 
technique can irradiate, in isolation, the lowest func- 
tional units of an integrated circuit (e.g. transistor 
drains, gates, feedback resistors) and measure imme- 
diately effect of a high energy ion strike on circuit 
performance. Such detailed circuit characterization 
can provide heretofore inaccessible information to the 
designers of integrated circuits that are to be used in 
space or other radiation environments. 5 refs., 6 figs. 
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Plasma and electrical diagnostics for Procyon ex- 
riments. 

. Oona, B. G. Anderson, J. C. Cochrane, C. E. 
Findley, and J. H. Goforth. 1991, 15p LA-UR-91- 
2007, CONF-910640-10 
Contract W-7405-ENG-36 
IEEE pulsed power conference (8th), San Di 
(United States), 17-19 Jun 1991. Sponsored 
partment of Energy, Washington, DC. 
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The aim of the Trailmaster series of experiments is to 
generate an intense source of soft x-rays by imploding 
a thin (2000 (Angstrom)) aluminum cylinder. The 
present scheme incorporates a plasma flow switch for 
the final pulse shaping and requires careful diagnostic 
analysis. The emphasis of this work is to transfer the 
energy to the load area and to understand the dynam- 
ics of the plasma flow switch. The experiments are car- 
ried out at LANL in two facilities. Laboratory experi- 
ments that answer questions about the details of the 
plasma flow switch are done on the 1.5-MJ Pegasus 
capacitor bank. The higher gps 4 experiments (Pro- 
cyon series) utilize explosive pulsed power systems 
and are conducted at the Ancho Canyon firing site. It is 
the latter set of experiments that will eventually supply 
an x-ray radiation source at the megajoule level. At the 
present time, the emphasis of the Procyon experi- 
ments is to deliver energy from the generator to the 
plasma flow switch and the load area. The details of 
these experiments are given in other papers at this 
conference. In order to characterize these experi- 
ments one needs to diagnose the driver performance 
and the dynamics of the plasma and power flow in the 
plasma flow switch region. The difficulty of experi- 
ments in which high current high voltage, and high ex- 
plosive are combined, leads to severe problems. Many 
of the diagnostics are unique and untested. Since only 
a limited number of experiments are done during a 

ear, the effort is to maximize the information per shot. 

he aim in this report is to present some of the diag- 
nostic techniques used in the adverse Trailmaster en- 
vironment. 8 refs., 10 figs. 
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Plasma flow switch experiments on the Pegasus 
‘yy 

J. C. hrane, B. Anderson, R. R. Bartsch, R. 
Bowers, and C. Findley. 1991, 14p LA-UR-91-1983, 
CONF-910640-23 

Contract W-7405-ENG-36 

IEEE pulsed power conference (8th), San Dom. CA 
(United States), 17-19 Jun 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Plasma flow switch experiments conducted on Pega- 
sus have shown that a conducting layer of plasma 
shunts the load slot preventing efficient switching of 
current to the load. This effect is seen computationally. 
The magnitude of the effect depends on the specific 
parameters of the switch plasma and current level. 
Computations have also shown that a plasma bounda- 
ry layer “trap” would effectively remove enough 
plasma from the inner conductor of the power flow 
channel so that efficient switching would occur. This 
plasma trap has been successfully demonstrated 
when used with a static load. It has not yet been tested 
with an imploding load. 3 refs., 8 figs. 
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Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. USSR: 
Electronics and Electrical Engineering. 

24 Oct 90, 75p JPRS-UEE-90-011 

Trans. into English from Various Russian Articles. 


Abstracts of articles relative to U.S.S.R. research in 
electronics and electrical “ae are given. Sub- 
jects covered include broadcasting, consumer elec- 
tronics, antennas, wave propagation, transportation, 
control instrumentation, industrial electronics, comput- 
ers, power engineering, quantum electronics, electro- 
optics, and solid state circuits. 
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Joint Publications Research Service, Arlington, VA. 





JPRS Report: Science and Technology. USSR: 
Electronics and Electrical Engineering. 

7 Sep 90, 38p JPRS-UEE-90-010 

Trans. into English from Various Russian Articles. 


This is a compilation of translated articles from Rus- 
sian publications. They are divided into the following 
general classifications: Se, Consumer Elec- 
tronics; Antennas, Propagaticn; Circuits, Systems; 
Transportation; Industrial Electronics, Control Instru- 
mentation; Power Engineering; Industrial Applications; 
Quantum Electronics, Electro-Optics; and Solid State 
Circuits. Some representative titles are: Satellite televi- 
sion: Antennas for 11 to 12 GHz band; Double stimu- 
lated scattering of electromagnetic waves in iono- 
spheric plasma; Distribution of fluctuations of spherical 
waves in far field behind chaotically behaving planar 
shield; The VL10U electric train: Electrical circuit trou- 
bleshooting; Determination of power losses in super- 
conducting devices; and Functional microelectronic 
— based on superconducting quantum interfero- 
meters. 
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Joint Publications Research Service, Arlington, VA. 
JPRS Report: echnology. 


Electronics and Electrical Engineering. 
25 Feb 91, 37p JPRS-UEE-91-002 
Trans. into English from Various Russian Articles. 


This is a compilation of translated articles from Rus- 
sian publications. The articles are presented under 
several general classifications. They are as follow: 
Broadcasting, Consumer Electronics; Antennas, Prop- 
agation; Circuits, Systems; Transportation; Industrial 
Electronics, Control Instrumentation; and Power Engi- 
neering. A representative title from each category is as 
follows: Computer aided physical modeling and design 
of VLSI matrix circuit topology; Experimental results of 
studies of artificial ionospheric turbulence; Algorithm 
for estimating spatial distribution of velocities in radar 
watch systems; Principles of constructing comprehen- 
sive system for computer aided design of railroad auto- 
mation and remote control; Automated setting algo- 
rithm for the Remmikont R-130 microprocessor con- 
troller; and Giant magnetostriction: new possibilities 
os building electric high torque precision motors and 
rives. 
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PAT-APPL-7-607 955/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Metal-Giass Composite mitting Arrays. 
Patent Application. 

J. D. Ayers. Filed 1 Nov 90, 19p N91-24514/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A field emitting array is provided which comprises at 
least one thin wafer having electrically conducting fila- 
ments extending through a glass matrix between a first 
and second parallel surface of the wafer. At the first 
surface, the filaments extend beyond the plane of the 
glass matrix. The filaments extending beyond the first 
surface have an electron emitting coating on their cy- 
lindrical surfaces. The coating extends beyond the fila- 
ment end to create a shape that emits electrons when 
an electrical field is applied between the filaments and 
an anode. In an alternative embodiment, the filaments 
are recessed below the first surface and a conducting 
coating forms an extractor on that surface. 
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AD-A238 439/4/GAR PC A02/MF A01 
DoD Performance Oriented Packaging of Hazardous 
Materials, Washington, DC. 


Performance Oriented Packaging Testing of Wood 
Box for M83769/4-1 Battery. - . 

Final rept. 

K. J. Libbert. May 91, 9p Rept no. DOD/POPHM/ 
NADTR91109 


The current packaging configuration for the M873769/ 
4-1 Battery was tested for conformance to Perform- 
ance Oriented Packaging regulations. The cleated ply- 
wood box was tested with a gross weight of 214 
= and met the requirements and retained its con- 
ents. 
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PAT-APPL-7-652 156/GAR PC NO3/MF A01 
Department of the Navy, Washington, 

Pyrite Cathode Mat fora | Battery. 
Patent Application. 

J. P. Pemsier, and J. K. Litchfield. Filed 7 Feb 91, 
11p AD-D014 945/0 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention relates in general to a synthetic 
cathode material for a molten salt battery and, more 
particularly, to a process of providing and using syn- 
thetic pyrite for use as a cathode in a thermal battery. 
These batteries, which have been successfully used in 
a number of military applications, include iron disulfide 
cathode material obtained as benefacted or from natu- 
ral occurring pyrite deposits, or as a byproduct of flota- 
tion — from the processing of base or noble 
metal ores. 
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DE91508838/GAR PC A03/MF A01 
Ente Nazionale per I’Energia Elettrica, Milan (Italy). 
Realizzazione di un apparato di automazione me- 
diante una modalita’ orientata all’obiettivo. (Auto- 
mation programming using objective oriented 


P. Groppelli, G. Crippa, and M. Gallanti. 1991, 23p 
ENEL-RAPP-91-095 

In Italian. 

U.S. Sales Only. 


The nature of the programming environment present- 
ed in this paper is such that it allows, with a high 
degree of abstraction, a complete representation of 
automation sequences realized for a process and its 
control systems which necessarily must take effect, 
not only simultaneously with the evolution of the said 
sequence, but also when the control system is not sub- 
ject to operations. To illustrate the programming for- 
malism, this paper offers the description of a simplified 
model developed for a fossil fuel power plant ‘s auto- 
matic burner control system. Attention is given to a 
representation of the burners’ ignition sequence. 
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DE91793188/GAR PC A03/MF A01 
Energiforsyningens Forskningsinstitutt A/S, Trond- 
heim (Norway). 

Software for production scheduling in hydro sys- 


tems. 

N. Flataboe, O. B. Fosso, A. Haugstad, E. Olaussen, 
and O. Skarstein. Nov 90, 38p EFI-TR-3768 

U.S. Sales Only. 


The report describes state of the art and future trends 
in software development for production scheduling in- 
cluding network security analysis, maintenance han- 
dling, inflow and load forecasting. The software is 
being developed with focus on hydro-dominated 
power supply systems. 7 refs., 7 figs. 
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British Columbia Hydro and Power Authority, Vancou- 
ver. 

Electric Energy Forum: Proceedings: Lifestyles, 
the environment and electricity use. 

c1991, 434p 

Electric Energy Forum (3d: 1990: Prince George, B.C.) 


Papers presented at the forum, which focused on bal- 
ancing electrical — usage and the environment. 
Papers covered residential energy use locally and 
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internationally, particularly for native peoples; sustain- 
able development, public values and electrical energy 
choices; an energy crisis simulation; the effects of 
public participation; energy audits; and the effects of 
electrical energy use on the environment. 
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MIC-91-04255/GAR PC E07/MF E01 
B.C. Hydro. Management Services Division, Vancou- 
ver (British Columbia). 
Corporate business pian for the period 1991-94. 
Annual publication. 

c1991, 62p 

B.C. Hydro’s vision, mission, objectives, values and 
principles provide the strategic platform on which this 
business plan has been constructed. This document 
provides an overview of the Company’s planned busi- 
ness direction for the next 3 years. A number of key 
performance indicators are also identified. A financial 
plan and glossary are included. 


161,707 

MIC-91-04544/GAR PC E12/MF E01 
Monenco Maritimes Limited, Ottawa (Ontario). 
Identification of small-scale hydro sites in main- 
land Nova Scotia. 

c1990, 150p SSC-M91-7/111-1990E, ISBN-0-662- 


18126-3 
Contract CANMET-12SC.23216-5-7286 


This report identifies potential small-scale (less than 
20 MW) hydro sites in mainiand NS capable of sup- 
porting an installed capacity in excess of 500 kW. A 
preliminary cost estimate is provided for each site and 
brief case histories are given on 5 existing small-scale 
hydroelectric developments, ranging from 5-500 kW. 
Potential sites were identified from available mapping 
and were first screened on the basis of head and drain- 
age area necessary to meet the study objectives. The 
inventory excluded rivers with existing hydroelectric 
and active water supply developments and water- 
sheds in national and provincial parks. Sites were not 
screened for environmental impacts, although sites 
with known environmental constraints are noted and a 
brief environmental overview is presented. Costs were 
estimated using a further development of the 
SHYDRO program, using IBM PCs or compatibles. 
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MIC-91-04551/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Remote monitoring of uplift pressures at Barrett 
Chute GS. 

Report no. 90-219-K. 

R. Koopmans, and R. W. Hughes. c1990, 24p 


A remote monitoring system was installed at Barrett 
Chute generating station to measure uplift pressures 
within the bedrock foundation beneath the control 
dam. This report describes the installation of the in- 
strumentation and communication network to access 
data from remote locations. The system consists of vi- 
brating wire piezometers with thermistors, data logger 
and keyboard display, multiplexer, vibrating wire inter- 
face, cassette player, modems and telep! lines, 
and computers and peripherals. 
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MIC-91-04558/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

— allocation for hydro-electric generating 
s' 


Report no. 90-170-K. 
E. M. Klein. c1990, 57p 


The power produced by an individual hydro-electric 
generating unit is a function of the head and the dis- 
charge of water through the unit or units. If the dis- 
charge is not properly allocated among the generating 
units, the potential electrical energy may not be fully 
achieved. This report represents a continuation of a 
preliminary study performed by Sim (1987). A hybrid 
separable po og promo algorithm was devel- 
oped called HYDOPT. It was written in C and imple- 
mented on an IBM-compatible nal computer. 
This program has the flexibility for adaptation to any 
hydro-electric generating station configuration. The 
report presents the model formulation, results and 
conclusions. 
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Ontario Energy Board, Toronto. 

In the matter of a reference from the Minister of 
Energy respecting Ontario Hydro’s proposed elec- 
tricity rates for 1991: Review of Ontario Hydro’s 
net income policy: Report of the Board. 

c1991, 131p 


This report reflects the evidence, the testimony of 
expert witnesses, the arguments submitted by the par- 
ties, and the Ontario Energy Board’s findings and con- 
clusions. It introduces the principle of power at cost 
and the net income provisions of the Power Corpora- 
tion Act; summarizes the evidence, testimony and po- 
sitions of the parties on Ontario Hydro’s current and 
proposed net income policies and the parties’ alterna- 
tives to Hydro’s proposed net income policy; and pro- 
vides a summary of the key points relevant to the 
Board’s deliberations, setting out conclusions and rec- 
ommendations. 
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DE91508831/GAR PC A03/MF A01 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). 

Le Ricerche dell’ENEL sull’azione del vento sugli 
elettrodotti. (Wind action on overhead power 
cables: ENEL (Italy) research). 

P. Nicolini, P. Paoli, and F. Tavano. 1990, 28p ETDE- 
IT-91-39, CONF-9010390-1 

In Italian. Convegno nazionale di ingegneria del vento 
(1st), Firenze (Italy), 28 Oct 1990, From 1. convegno 
nazionale di ingegneria del vento; Firenze, Italy (28-30 
Oct 1990). 

U.S. Sales Only. 


Wind action on overhead power cables is a determin- 
ing factor in the designing of transimission lines and 
power stations especially in areas such as southern 
Italy where ice doesn’t represent a serious problem. 
ENEL (italian National Electricity Board) is participat- 
ing in international research programs on overhead 
line wind effects. The studies involve not only the 
factor of wind velocity, but also other factors which can 
have a significant impact even in moderate winds such 
as wind vibrations and temperature of conductors. This 
Paper provides a panorama of ENEL’s research activi- 
ties, the results of which are intended to be used as a 
basis for a new Italian design normative. 
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Leaside TS to Cherrywood TS: 230 kV foundation 
inv ition. 

Report no. 90-256-K. 

H. S. Radhakrishna. c1990, 12p 


An estimate of the deformation modulus or subgrade 
reactions is required for the design of the foundations 
of the proposed new steel pole line along the transmis- 
sion corridor from Sheppard to Cherrywood transform- 
er stations. Pressuremeter tests were performed at 8 
tower sites representing the different soil conditions 
encountered along this route. This report presents the 
results of the tests and their correlation with the stand- 
ard penetration values. 
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N91-26202/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Development and Testing of a Source Subsystem 
_ the Supporting Development PMAD DC Test 


R. M. Button. 1991, 8p NAS 1.15:104510, E-6378, 
NASA-TM-104510 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, Ma, 4-9 Aug. 1991; 
Sponsored by Ans, Sae, ACS, Aiaa, Asme, lee, and 
Aiche. 


The supporting Development Power Management and 
Distribution (PMAD) DC Test Bed is described. Its ben- 
efits to the Space Station Freedom Electrical Power 
System design are discussed along with a short de- 
scription of how the PMAD DC Test Bed was system- 
atically integrated. The Source Subsystem of the 
PMAD DC Test Bed consisting of a Sequential Shunt 
Unit (SSU) and a Battery Charge/Discharge Unit 
(BCDU) is introduced. The SSU is described in detail 
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and component level test data is presented. Next, the 
BCDU’s operation and design is given along with com- 
ponent level test data. The Source Subsystem is then 
presented and early data given to demonstrate an ef- 
fective subsystem design. 
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N91-26204/8/GAR PC A18/MF A04 
Virginia Polytechnic Inst. and State Univ., i 
Space Platform Power System Hardware Testbed. 
Final Report. 

D. Sable, A. Patil, T. Sizemore, S. Deuty, and J. 
Noon. 21 Jun 91, 410p NAS 1.26:185839, NASA-CR- 
185839 

Contract NAG5-1232 


The scope of the work on the NASA Space Platform 
includes the design of a multi-module, multi-phase 
boost regulator, and a voltage-fed, push-pull auto- 
transformer converter for the battery discharger. A 
buck converter was designed for the charge regulator. 
Also included is the associated mode control electron- 
ics for the charger and discharger, as well as contin- 
ued development of a comprehensive modeling and 
simulation tool for the system. The design of the multi- 
module boost converter is discussed for use as a bat- 
tery discharger. An alternative battery discharger 
design is discussed using a voltage-fed, push-pull au- 
totransformer converter. The design of the charge reg- 
ulator is explained using a simple buck converter. The 
design of the mode controller and effecis of locating 
the bus filter capacitor bank 20 feet away from the 
power ORU are discussed. A brief discussion of some 
alternative topologies for battery charging and dis- 
charging is included. The power system modeling is 
described. 
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N91-26461/4/GAR 

Maxwell Labs., Inc., San Diego, CA. 
High-Power Converters for Space Applications. 
Final Report. 

J. N. Park, and R. Cooper. Jun 91, 133p NAS 
1.26:187116, REPT-90SRD008, NASA-CR-187116 
Contract NAS3-25800 

Prepared in Cooperation with General Electric CO., 
Schenectady, NY. 


Phase 1 was a concept definition effort to extend 
space-type dc/dc converter technology to the mega- 
watt level with a weight of less than 0.1 kg/kW (220 
Ib./MW). Two system designs were evaluated in 
Phase 1. Each design operates from a 5 kV stacked 
fuel cell source and provides a voltage step-up to 100 
kV at 10 A for charging capacitors (100 pps at a duty 
cycle of 17 min on, 17 min off). Both designs use an 
MCT-based, full-bridge inverter, gaseous <a 
cooling, and crowbar fault protection. The GE-CRD 
system uses an advanced high-voltage transformer/ 
rectifier filter is series with a resonant tank circuit, 
driven by an inverter operating at 20 to 50 kHz. Output 
voltage is controlled through frequency and phase 
shift control. Fast transient response and stability is 
ensured via one control. Super-resonant operation 
employing MCTs provides the advantages of lossless 
snubbing, no turn-on switching loss, use of medium- 
speed diodes, and intrinsic current limiting under load- 
fault conditions. Estimated weight of the GE-CRD 
system is 88 kg (1.5 cu ft.). Efficiency of 94.4 percent 
and total system loss is 55.711 kW operating at 1 MW 
load power. The Maxwell system is based on a reso- 
nance transformer approach using a cascade of five 
LC resonant sections at 100 kHz. The 5 kV bus is con- 
verted to a square wave, stepped-up to a 100 kV sine 
wave by the LC sections, rectified, and filtered. Output 
penny is controiled with a special series regulator cir- 
cuit. Estimated weight of the Maxwell system is 83.8 kg 
(4.0 cu ft.). Efficiency is 87.2 percent and total system 
loss is 146.411 kW operating at 1 MW load power. 
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N91-26592/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Reliability and Mass Perspective of SP-100 Stirling 
Cycle Lunar-Base Powerplant Designs. 

H. S. Bloomfield. Jun 91, 31p NAS 1.15:103736, E- 
5974, NASA-TM-103736 


The purpose was to obtain reliability and mass per- 
spectives on selection of space power system concep- 
tual designs based on SP-100 reactor and Stirling 
cycle power-generation subsystems. The approach 
taken was to: (1) develop a criterion for an acceptable 
overall reliability risk as a function of the expected 


range of emerging technology subsystem unit reliabili- 
ties; (2) conduct reliability and mass analyses for a di- 
verse matrix of 800-kWe lunar-base design configura- 
tions employing single and multiple powerplants with 
both full and partial subsystem redundancy combina- 
tions; and (3) derive reliability and mass perspectives 
on selection of conceptual design configurations that 
meet an acceptable reliability criterion with the mini- 
mum system mass increase relative to reference pow- 
erplant design. The developed perspectives provided 
valuable insight into the considerations required to 
identify and characterize high-reliability and low-mass 
lunar-base powerplant conceptual design. 
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161,717 
DE91014370/GAR PC A10/MF A03 
Austin, TX. 

Technical development pian to create an Integrat- 
ed Resource Planning (IRP) process: The IRP de- 
velopment plan for the City of Austin. 

May 90, 201p DOE/CE/27476-T1 

Contract FG01-87CE27476 

Sponsored by Department of Energy, Washington, DC. 


To date there have been many articles on Integrated 
Resource Planning (IRP). Many utilities are pursuing 
the development of an IRP process, and many public 
service commissions are requiring this type of plan- 
ning. In the vast array of materials written on IRP, how- 
ever, there is a serious lack of information to use as a 
frame of reference for the development of the many 
technical components needed in IRP. The City of Aus- 
tin’s IRP team has developed this document as an ini- 
tial guide for their efforts, and hopes that it might help 
other utilities in their efforts to develop IRP. The City of 
Austin’s IRP is expected to be fully operational by the 
end of 1993, and will evolve thereafter to meet the on- 
going — planning needs of the City of Austin’s 

lectric Utility and Environmental and Conservation 
Services Departments. This planning process, and its 
development, as currently envisioned is quite detailed, 
technical, and innovative. This plan must be consid- 
ered dynamic; the IRP project team for the City of 
Austin expects that many items in the plan may evolve 
through the IRP development, changing in response to 
problems discovered or with the development of better 
techniques. 18 refs. 


161,718 

DE91014625/GAR PC A16/MF A03 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

Commercial buildings characteristics, 1989. 

10 Jun 91, 368p DOE/EIA-0246(89) 


This report provides basic statistical information on the 
consumption of, and expenditures for, energy in com- 
mercial buildings and their energy-related characteris- 
tics. This survey is the only source of national-level 
data on both commercial building characteristics and 
energy consumption. This report covers the physical 
and operating characteristics that affect energy use for 
the commercial building stock. A second report, to be 
released later, will cover energy consumption and ex- 
penditures. This report presents descriptions of com- 
mercial buildings at the national and Census region 
levels in terms of the following characteristics: building 
use, building size, location, energy sources, energy 
end uses, conservation features, heating, cooling, and 
— equipment, percent of floorspace heated, 
cooled, or lit, and building structure. 7 figs., 117 tabs. 


161,719 

DE91015363/GAR 

Orkand Corp., Silver Spring, MD. 
Nonutility generation supply model. Final docu- 
mentation. 

5 Jul 91, 192p DOE/EI/19658-H1 

Contract AC01-84E119658 

Sponsored by Department of Energy, Washington, DC. 


For the past several years, DOE has been using a 
“share allocation” approach to model nonutility gen- 
eration that assumed a given fraction of new genera- 
tion needs would be met by nonutility resources. To 
begin improving on the nonutility forecasting, a sepa- 
rate model, the Nonutility Generation Supply (NUGS) 
model, was structured. This model uses a bottom-up 
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approach to capture the nonutility generation activity 
at a micro level, and it focuses on the major nonutility 
resource sectors: industrial sources of nonutility gen- 
eration and independent power/small power produc- 
ers. The NUGS bottom-up approach applies engineer- 
ing economics to individual as tego, plants and 
the Major Industrial Plant Database (MIPD) in order to 
determine technical and economic feasibility for in- 
Stalling cogeneration units. Various financial measures 
such as net present value, internal rate of return, and 
so forth are produced to allow for selection of optimal 
choices. In addition, independent power producers 
(IPP’s) and small power producers (SPP’s) are mod- 
eled using different technology characterizations, 
avoided costs and fuel prices as inputs. The results of 
these simulations are manufacturing cogeneration and 
IPP/SPP supply curves. These supply curves are then 
input to a goal program that can be used to select 
needed generation using a variety of different prefer- 
ence criteria such as least cost or fuel type. 59 refs., 24 
figs., 3 tabs. 


161,720 

DE$1508840/GAR PC A04/MF A01 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). 
Comportamento di flickermetri a specifiche UIE/ 
IEC-868 in presenza di flicker ito da armon- 
iche di rete fluttuanti. (UIE/IEC flick- 
er meters in presence of fluctuating network-har- 
monics-generated flicker). 

G. Pioltini. 1991, 65p ENEL-RAPP-91-102 

In Italian. 

U.S. Sales Only. 


Flicker, normally caused by variations in the absorption 
of distribution network loads, can be brought on even 
by non-linear impedance loads which, when inserted 
into the network, generate network frequency harmon- 
ic components. In fact, the presence of a harmonic 
rate which varies with time, leads to a variation in the 
effective value of the distributed voltage, and conse- 
quently, even in the luminosity of the incandescent 
lamps fed by that voltage. This report analyzes the pe- 
culiarity of flicker produced by fluctuating harmonics. It 
describes a method to measure harmonics-produced 
flicker, and the use of an ENEL (the Italian National 
Electricity Board) flicker meter designed according to 
UIE specifications. Comparison of the performance of 
this device is made with that of the BOCONSULT 
(Italy) produced device. 


R PC A07/MF A02 
ENEA, Casaccia (Italy). Dipt. Fonti Alternative e Ri- 
sparmio Energetico. 
ll riscaldamento industriale a microonde. (Micro- 
wave heating: Industrial applications). 
G. M. Laneri. 1989, 143p ENEA-RTI-FARE-89-02, 
RT/FARE-89-02 
In Italian. 
U.S. Sales Only. 


This manual on the industrial use of microwave heating 
provides information on: the nature and characteristics 
of microwave heating; legislation governing frequency 
bands employed; microwave effects on materials; 
microwave devices and their accessories (magne- 
trons, klystrons, resonating cavities); industrial proc- 
ess and heat treatment microwave equipment; regula- 
tion and control devices; principal industrial applica- 
tions; comparative analysis between industrial and 
conventional microwave heating devices (perform- 
ance and cost aspects); principal research projects 
and principal manufacturers. 


161,722 

MIC-91-04210/GAR PC E07/MF E01 
British Columbia Hydro and Power Authority, Vancou- 
ver. 

Overview of short term electricity trade. 

c1991, 25p ISBN-0-7726-1266-8 


Electricity trade can be defined as the sale, purchase 
or exchange of electricity, involving the coordination of 
resources and operations among interconnected utili- 
ties and other electricity suppliers. This report provides 
an overview of the proposed applications to be made 
to the National Energy Board of Canada and to the BC 
Ministry of Energy, Mines and Petroleum Resources 
for certificates and licences for short-term electricity 
trade with Alberta and the US. The report covers the 
role of POWEREX and BC Hydro, the value of the 
trade, sources of electricity, environmental commit- 
ments and public involvement. A glossary of terms is 
included. 


161,723 
MIC-91-04247/GAR PC E07/MF E01 
os H val a. 

; Annual report 1990. 
c1991, 54p 


Ontario Hydro’s prime objective is to supply the people 
of Ontario with electricity at cost while maintaining high 
standards of safety and service. The annual report 
covers present and future needs of Ontarians, finan- 
cial highlights, results and statements of ations. A 
list of directors and officers and a chart of the Corpo- 
rate organization is also included. Promotion of ener. 
efficiency and conservation is discussed in residential, 
business and industrial areas. 


161,724 

MIC-91-04256/GAR PC E07/MF E01 
British Columbia Ministry of Energy, Mines and Petro- 
leum Resources, Victoria. 

Energy supply and requirements forecast, 1990- 


Annual publication. 
c1991, 35p 


This report incorporates the impact of a number of 
changes which will occur in the next 20 years. Topics 
covered include: An overview of the projected use of 
energy and energy requirements; assumptions of 
future pipline construction, world oil prices, economic 
conditions, goods and services tax and energy effi- 
ciency; projections of prices, requirements, supply and 
exports of electricity, natural gas, oil and other fuels; 
sectoral requirements of commercial, residential, in- 
dustrial and transporation; to improve energy efficien- 
cy; and to reduce the enviromental impacts of —_ 
use and shift to cleaner fuels. A glossary is incl 3 


161,725 

MIC-91-04264/GAR PC E07/MF E01 
Ontario Hydro. Research Division, Toronto. 

= Hydro. Research Division: Annual report 


990. 
c1991, 55p 


Until 10 years ago, the Research Division saw its ob- 
jective as solely the support of corporate needs. This 
view has evolved into one that recognizes a secondary 
objective, that of supporting provincial economic de- 
velopment, especially through the electrical needs of 
Ontario industry. This annual report presents informa- 
tion on divisional activities, su services, Depart- 
mental overviews, awards and achievements, re- 
sources and costs. A glossary, a list of publications 
and presentations and who contributed significant re- 
search to the Division is included. 


161,726 

MIC-91-04267/GAR PC E07/MF E01 
Newfoundland and Labrador Hydro, St. John’s. 
Newfoundland and Labrador Hydro: Annual report 


1990. 
c1991, 34p 


Annual report of the Company, giving information on 
energy production and sales, system improvements, 
rates, working at hydro, future prospects, Churchill 
Falls operations, and financial statistics from 1986-90. 
Financial statements are included. 


161,727 

MIC-91-04270/GAR PC E07/MF E01 
British Columbia Round Table on Environment and 
Economy, Victoria. 
Decision-making processes and the energy 


sector. 
G. E. Bridges. c1990, 20p 


The report presents information on energy supply and 
consumption in B.C., identifying oil as the only major 
source of imported energy. It outlines both federal and 
provincial jurisdictions in the sector, and describes in 
detail the Energy Project Review Process that is used 


by the Province to evaluate and approve pr 
energy projects. The author compares the Energy 
Project Review Process with the Mine development 
Review Process and the Major Project Review Proc- 
ess, all of which are — the ae to — 
development proposals, and suggests that a single en- 
vironmental review process should be considered. It 
also provides a variety of other suggestions for im- 
provements. 


161,728 
MIC-91-04349/GAR PC E07/MF E01 


161,732 
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Saskatchewan Power Corporation, _— (Canada). 
eo Power Corporation: ual report 


1991, 27p 


SaskPower’s mission is to meet the electrical needs of 
Saskatchewan residents in a reliable, safe, efficient 
and environmentally responsible manner. This is the 
annual report of the ition, which administers 
the electrical and natural gas utilities in the province. A 
financial statement is included. 


161,729 

MIC-91-04451/GAR PC E07/MF E01 
New Brunswick Electric Power Commission, Frederic- 
ton. 

New Brunswick Electric Power Commission: 
Annual report 1988-89. 

c1989, 36p 


NB Power provides the province with a reliable, rea- 
sonably-priced supply of icity. This annual report 
of the Commission presents highlights of the year’s ac- 
tivities. Details are given on the generation of in-prov- 
ince load, sources and distribution of revenue, sales, 
= research projects. A financial statement is includ- 


161,730 

MIC-91-04480/GAR PC E07/MF E01 
New Brunswick Electric Power Commission, Frederic- 
ton. 

Review of generation requirements, 1988-2002. 
c1989, 37p 


This document was prepared in response to guidelines 
issued for the environmental impact assessment of the 
Belledune 450MW coal unit, scheduled to be in service 
in 1993. It summarizes the various generation planning 
activities completed in the last 5 years since the com- 
pletion of Point Lepreau | in 1983 and describes how 
the unit will fit into the overall development of the 
system. 


161,731 

N91-27209/6/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Ground Test Program for a Full-Size Solar Dynam- 
ic Heat Receiver. 

L. M. Sedgwick, K. J. Kaufmann, K. L. Mclallin, and 
T. W. Kerslake. 1991, 8p NAS 1.15:104485, E-6331, 
NASA-TM-104485 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, Ma, 4-9 _ 1991; 
ae by ANS, SAE, ACS, AIAA, ASME, IEEE, 
a 4 


Test hardware, facilities, and procedures were devel- 
oped to conduct ground testing of a full size, solar dy- 
namic heat receiver in a oartialy simulated, low Earth 
orbit environment. The heat receiver was designed to 
supply 102 kW of thermal energy to a helium and 
xenon gas mixture continuously over a 94 minute orbit, 
including up to 36 minutes of eclipse. The purpose of 
the test program was to quantify the receiver thermo- 
dynamic performance, its operating temperatures, and 
thermal response to changes in environmental and 
power module interface boundary conditions. The heat 
receiver was tested in a vacuum chamber using liquid 
nitrogen cold shrouds and an aperture cold plate. Spe- 
cial test equipment were designed to provide the re- 
quired ranges in interface boundary conditions that 
typify those expected or required for operation as part 
of the solar dynamic power module on the Space Sta- 
tion Freedom. The support hardware includes an infra- 
red quartz lamp heater with 30 independently control- 
lable zones and a closed Brayton cycle engine simula- 
tor to circulate and condition the helium xenon gas 
mixture. The test article, test support hardware, facili- 
ties, and instrumentation developed to conduct the 
ground test program are all described. 


161,732 

PB91-220442/GAR PC A15/MF A03 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

Annual Energy Review, 1990. 

31 May 91, 329p DOE/EIA-0384(90) 


Contents: Major Energy Developments, 1990; Energy 


Overview; Energy Consumption Indicators; Selected 
Financial Indicators; Energy Resources; Petroleum; 
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Natural Gas; Coal; Electricity; Nuclear Energy; Renew- 
able Energy; and International Energy. 


161,733 

PBS1-224311/GAR PC A17/MF A04 
Federal Energy Regulatory Commission, Washington, 
DC. Office of Electric Power Regulation. 

Cumulative List of Filings Made for Small Power 
Production and Cogeneration Facilities. Fiscal 
Year 1980 through Fiscal Year 1990. 

Qualifying facilities rept. 

1 Oct 90, 389p 

The report lists all of the filings made with the Federal 
E Regulatory Commission (FERC) for qualifying 
small power production and cogeneration facilities. 
Statistical aggregate data (the number of filings, 
number of facilities and total capacity) are provided in 
four tables. Table | identifies by fiscal year the number 
Of filings of applications for certification and notices of 
qualifying status. Table II identifies by fiscal year the 
number of filings for facilities installed prior to PURPA 
enactment and following PURPA enactment. Table lil 
shows the data filed for cogeneration facilities by 
—_ source and also by fiscal year. Table IV shows 
the data filed for small power production facilities by 
energy source and also by fiscal year. 


GAR CP D02 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 
Annual = Review Database, 1990 (for Micro- 


Data file. 

1990, 2 diskettes DOE/DF/DK-91/047 

System: IBM compatible; MS DOS operating system. 
See also PB90-591650. 

The datafile is on two 1.2M, 5 1/4 inch diskettes, high 
density. 


The Annual Energy Review Database (AERDB) pro- 
vides automated access to data in the Annual Energy 
Review, the Energy Information Administration’s com- 
ehensive annual summary of U.S. energy statistics. 
AERDB is updated annually to reflect the most 
recent publication. Production, consumption, import, 
export, stock, and price data are shown for the primary 
energy sources: coal, electricity, natural gas, nuclear, 
and petroleum. The petroleum data are further disag- 
gregated to show supply and disposition of crude oil, 
motor gasoline, distillate fuel oil, residual fuel oil, jet 
fuel, liquefied petroleum gases, and other petroleum 
products. Data are also presented by energy source 
for the principal consuming sectors: residential, com- 
mercial, industrial, transportation, and electric utility. 
Data on domestic oil and gas resource development 
activities are included, as well as petroleum produc- 
tion, consumption, stock, and nuclear generation data 
for selected foreign countries. Values are shown for 
most data series from 1949 forward. Special series 
showing energy consumption per dollar of gross na- 
tional product, U.S. dependence on petroleum net im- 
ports, and cost of fuels to end users in constant dollars 
are shown. 


Engine Studies (Energy Related) 


161,735 

PBS$1-232165/GAR PC A11/MF A03 
Southwest Research Inst., San Antonio, TX. 

Small Engine Evaluation and Development. Final 
R a 4 1986-July 1990. 

S. R. King. . M. Kneifel, and D. P. Meyers. Jun 91, 
242p SWRI-1111, GRI-91/0103 

Contract GRI-5086-293-1268 

See also PB89-115257. Sponsored by Gas Research 
Inst., Chicago, IL. 


The report presents final results of a project which 
evaluated small reciprocating natural gas-fueled en- 
gines for potential use in cogeneration applications 
which require 20,000-hour engine life, 4,000-hour serv- 
ice intervals, and high thermal efficiency. The potential 
for existing small natural gas-fueled engines to meet 
the demands of commercial cogeneration applications 
was demonstrated. Six small engines, ranging in size 
from 6 to 35 kW electrical and modified for op- 
eration on natural gas fuel were evaluated for perform- 
ance, durability, reliability, and serviceability through 
extensive engine testing. Initially, performance of both 
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engines and b> amar was measured, followed by 
extended durability operation to 10,000 hours for some 
engines. Maintenance was performed as needed, and 
engine and component wear were monitored. The 
major barriers which limit engine durability and reliabil- 
ity were identified. Engine improvements were made, 
where applicable, and evaluated for their effective- 
ness. Results indicate small gas-fueled engines can 
achieve the life and service interval goals. Engine life 
and reliability are largely dependent on engine design. 
Ignition system component durability and lubricating oil 
were service interval limiting factors. Valve wear, valve 

uide wear, ring wear, and cylinder bore wear were life 
Imiting factors. 


Environmental Studies 


161,736 

PB91-226316/GAR PC A03/MF A01 
Vista Research, Inc., Mountain View, CA. 

Evaluation of Volumetric Leak Detection Methods 
Used in Underground Storage Tanks. 

Journal article. 

J. W. Maresca, J. W. Starr, R. D. Roach, D. Naar, 
and R. Smedfjeld. c1991, 41p EPA/600/J-91/155 
Contract EPA-68-03-3409 

Pub. in Jnl. of Hazardous Materials, v26 p261-300 
1991. See also Volume 1, PB89-124333. Sponsored 
by Environmental Protection Agency, Cincinnati, OH. 
Risk Reduction Engineering Lab. 


The report documents a research program which eval- 
uated the performance of 25 commercially available 
volumetric test methods for the detection of small 
leaks in underground gasoline — tanks. The 
methodology used made it possible to determine most 
of the technological issues associated with volumetric 
leak detection. The approach used (1) experimentally 
validated models of the important sources of ambient 
noise that affect volume changes in nonleaking and 
leaking tanks, (2) a large database of product-temper- 
ature changes that result from the delivery of product 
at a temperature different from that of the product in 
the tank, and (3) a mathematical model of each test 
method to estimate the performance of that method. 
The majority of the methods claimed to be able to reli- 
ably detect leak rates as small as 190 mi/h (0.05 gal/ 
h). The results of the study showed that these claims 
were not met. Five of the methods had the potential to 
detect leak rates as small as 380 + or - 190 mi/h (0.10 
+ or - 0.05 gal/h) with a probability of detection of 
0.95 and a probability of false alarm of 0.05. Perform- 
ance was found to be limited primarily by test protocol, 
operational sensor configuration, data analysis, and 
calibration, rather than by hardware. The experimental 
analysis and model calculations suggested that sub- 
stantial performance improvements could be realized 
by making only pr ural Te. (Copyright (c) 
1991--Elsevier Science Publishers B.V.) 


161,737 

PB91-226381/GAR PC A03/MF A01 
Radian Corp., Research sop “4 Park, NC. 

Retrofit Costs of SO2 and NOx Control at 200 U.S. 
Coal-Fired Power Plants. 

T. E. Emmel, M. Maibodi, and N. Kaplan. 1991, 31p 
EPA/600/D-91/169 

Contract EPA-68-02-4286 

Presented at the Pittsburgh Coal Conference held in 
Pittsburgh, PA. on September 11, 1990. Sponsored by 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 


The paper gives results of a study to improve engineer- 
ing applying cost estimates currently being used to 
evaluate the economic effects of applying SO2 and 
NOx controls at 200 large SO2 emitting coal-fired utility 
plants in the U.S. To accomplish the objective, proce- 
dures were developed and used that account for site- 
specific retrofit factors. The site-specific information 
was obtained from aerial photographs, generally avail- 
able data bases, and inputs from utility companies. 
Cost results are presented for the following control 
technologies: lime/limestone flue gas desulfurization, 
lime spray drying, coal switching, furnace and duct sor- 
bent injection, low NOx injection or natural gas reburn, 
and selective catalytic reduction. Although the cost es- 
timates provide useful site-specific cost information on 
retrofitting acid gas controls, the costs are estimated 
for a specific time period and do not reflect future 
changes in boiler and coal characteristics (e.g., capac- 


ity factors and fuel prices) or significant changes in 
control technology cost and performance. 


Fuel Conversion Processes 


161,738 

DE91002051/GAR PC A13/MF A03 
Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Center. 

Commercial gasifier for IGCC applications study 


report. 
J. E. Notestein. Jun 90, 290p DOE/METC-91/6118 


This was a names Study to identify and charac- 
terize the design features of fixed-bed gasifiers ap- 
pearing most important for a gasifier that was to be (1) 
potentially commercially attractive, and (2) specifically 
intended for us in integrated coal gasification/com- 
bined-cycle (IGCC) applications. It also performed 
comparative analyses on the impact or value of these 
design features and on performance characteristics 
options of the whole IGCC system since cost, efficien- 
cy, environmental traits, and operability -- on a system 
basis -- are what is really important. The study also 
reviewed and evaluated existing gasifier designs, pro- 
duced a conceptual-level gasifier design, and generat- 
ed a moderately advanced system an that 
was utilized as the reference framework for the com- 
parative analyses. In addition, technical issues and 
knowledge gaps were defined. 70 figs., 31 tabs. 


161,739 

DE91012956/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

Role of solid-state interactions in the acid-cata- 

— thermolysis of surface-attached diphenyjial- 
‘anes. 

A. C. Buchanan, P. F. Britt, and C. A. Biggs. 1991, 

15p CONF-910902-6 

Contract AC05-840R21400 

International conference on coal science, Newcastle- 

Upon-Tyne (UK), 16-20 Sep 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


The cross-linked, network structure of coal may 
impose constraints on conventional reaction mecha- 
nisms as a consequence of restricted mass transport. 
We have examined this phenomenon for thermal reac- 
tions through the study of model compounds that are 
covalently anchored to an inert silica surface (1). We 
have now initiated studies that employ these immobi- 
lized model compounds as solid-state probes in mod- 
eling fundamental aspects of catalyzed, heterogene- 
ous reactions of coal. There have been numerous 
recent reports on the development of unsupported, 
highly dispersed catalysts for improving the conversion 
and product selectivity in coal liquefaction (2,3) and hy- 
dropyrolysis (4). A potential advantage of such dis- 
persed catalysts is the improved contact between the 
coal, solvent vehicle if present, hydrogen gas, and the 
catalyst surface, particularly when catalysts with very 
small particle sizes can be generated. In this paper, we 
report initial results from a model system that begins to 
address the mechanistic question of if, in the early 
stages of coal dissolution, significant activation of solid 
coal particles by solid catalyst can occur. For this 
study,  surface-immobilized _1,3-diphenylpropane 
((approx)DPP) has been employed as a model for re- 
lated trimethylene (and longer) a gmey linking groups 
between aromatic clusters in coal, and its reactivity in 
the presence of a di aluminosilicate at 310-- 
375 degree C has been investigated. 8 refs., 2 figs. 


161,740 

DE91014628/GAR PC A07/MF A02 
Consolidation Coal Co., Library, PA. Research and De- 
velopment Dept. 

Stable carbon isotope analysis of coprocessing 
materials. Final technical report. 

He go rept. 

R. A. Winschel, M. S. Lancet, and F. P. Burke. Apr 
91, 133p DOE/PC/88800-43 

Contract AC22-88PC88800 

Sponsored by Department of Energy, Washington, DC. 


This is the final report which was a thirty-four month 
project conducted to develop and demonstrate stable 

in isotope analysis as a method to quantitatively 
distinguish the source of carbon in products of coal/ 
petroleum coprocessing. The work included assessing 





Precision, accuracy, the range of application and the 
significance of selective isotopic fractionation effects. 
A method was devised to correct for selective isotopic 
fractionation errors. The method was demonstrated 
through application with samples from twelve continu- 
Ous-unit coprocessing tests. A data base of carbon 
isotope analyses is appended. 21 refs. 


161,741 
DE$1014638/GAR PC A03/MF A01 
Altamira Instruments, Inc., Pittsburgh, PA. 
thesis of octane enhancers during slurry- 
Fischer Ti . Quarterly technical 
ress report No. 2, January 1-March 31, 1991. 
G. Marcelin. 22 May 91, 45p DOE/PC/90047- 2 
Contract AC22-90PC90047 
Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to investigate three pos- 
sible routes to the formation of ethers, in particular 
methyl Fronech. (en) ether (MTBE), during slurry phase 
Fischer-Tropsc! reaction. The three reaction 
schemes to to be Rah... are: Addition of isobuty- 
lene during the formation of methanol and/or higher 
alcohols directly from CO and H2 during slurry-phase 
Fischer-Tropsch; addition of isobutylene to FT liquid 
products apg rege in a slurry-phase reactor 
containing an MTBE or other acid catalyst; and addi- 
tion of methanol to slurry phase FT synthesis making 
iso-olefins. Work conducted during the second quarter 
has concentrated in two specific areas: (1) the con- 
struction of a laboratory-scale bubble column slurry re- 
actor (BCSR) for use in the study of each of the three 
routes defined above, and (2) initial selection, charac- 
terization and — of zeolite catalysts for 
schemes 1 and 2 above. The design of the reactor was 
completed in the last quarter and its design described 
in Quarterly Report No. 1. Various catalysts suitable for 
=" schemes 1 and 2 have been identified. 4 figs., 
S. 


161,742 
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The ultimate objective of this research is to uncover 
new catalytic processes for the liquefaction of coal and 
for upgrading coal-derived fuels by removing undesir- 
able organosulfur, pa yy and organooxygen 
constituents. Basic to both the liquefaction of coal and 
the purification of coals liquids is the transfer of hydro- 
gen from such sources as dihydrogen, metal hydrides 
or partially reduced aromatic hydrocarbons to the ex- 
tensive aromatic rings in coal itself or to aromatic sul- 
fides, amines or ethers. This study is exploring how hy- 
drogen-transfer processes might be catalyzed by solu- 
ble, low-valent trasition metal complexes and/or Lewis 
acid under moderate conditions of temperature and 
pressure. This quarter the following aspects of our re- 
search program received attention: (1) inauguration of 
studies aimed at assessing the synergistic effect of 
nickel(0) complexes, combined with organoaluminum 
Lewis acids, in promoting hydrogen transfer and heter- 
oatom removal in organic substrates; (2) further inves- 
tigation of the effect of ligands in activating nickel(0) 
re for = Age oe of carbon-heteroatom link- 
ages (C- = boron, nitrogen, sulfur, halogen 
and ph one ) attempts to detect, trap and syn- 
thesize independently the nickel intermediates respon- 
sible for hydrogen transfer and heteroatom removal in 
the foregoing processes. 
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| of this research is to develop a better under- 
on of the mechanisms of formation of alcohols 
po other oxygenates from synthesis gas. Various 


probe molecules will be added in situ during the reac- 
tion to help delineate reaction pathways and identify 
reaction intermediate species. We will be specifically 
looking at how the species generated by these probe 
molecules interact with surface species present during 
oxygenate formation. Following the incorporation of 
these species in the reaction products will help us to 
understand issues including the role of promoter spe- 
cies, the nature of inte lates, the insertion re- 
action, and the apparent A-S-F product distribution of 
oxygenates over supported metals. Catalyst studied 
will include silica-supported Pd and Rh with and with- 
out alkali or oxide promoters as well as the important 
Cu/ZnO system for methanol synthesis. Nitromethane 
will be one of the probe molecules which will be stud- 
ied. A well characterized commercial methanol synthe- 
sis catalyst has been selected. CO hydrogenation re- 
action was carried out over this catalyst under various 
conditions of pressure and temperature in order to de- 
termine the optimum conditions for our experiments. A 
silica-supported Pd catalyst for methanol synthesis 
was also prepared. 
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Objectives of this program are to: determine the impor- 
tance of the presence of added hydrogen donor com- 
pounds within the coal in the first stage of direct lique- 
faction processes; and determine the composition of 
the solvent absorbed by and present within the coal in 
the first stage of direct coal liquefaction. This quarter, 
work has concentrated on (1) The study of the conver- 
sions of Argonne coals in tetralin and 2-t-butyltetralin 
and comparison of the following: conversion to soluble 
products, product molecular weight distributions, and 
product structure. Hydrogen donated by both solvents 
will be measured by gas chromatrography and the 
same technique will be used to establish the amount of 
dealkylation of 2-t- butyitetralin. Reactions will be run 
at several temperatures for varying time. (2) Selective 
recycle solvent absorption. Argonne Coals will be ex- 
posed to recycle solvents at several elevated tempera- 
tures and the non-absorbed pe in of the solvent will 
be separated by filtration. The composition of the 
whole oil and non-absorbed portion will be analyzed 
spectroscopically and ohrometogrephically and com- 
pared to determine the composition of the recycle oil 
dissolved in the coal. 8 refs., 8 figs., 3 tabs. 
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Cooperative research programs in coal liquefaction 
are presented. Major topics include: bioprocessing of 
coal; materials characterization s of se agen 
processes; catalysis; pyrolysis; depo tion; Co- 
processing; and integrated liquefaction. (CBS) 
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Direct coal liquefaction under mild conditions can be 
achieved by the use of strong acid catalysts. This re- 


161,748 


ENERGY 
Fuel Conversion Processes 


search is aimed at exploring the possibility of mile coal 
liquefaction in the presence of solid superacids, espe- 
cially oxides of iron, titanium, zirconium, and hafnium 
treated with sulfate ions. Fe(sub 2)O(sub 3)/SO(sub 
4)(sup 2(minus)) has been shown to be an impressive- 
per catalyst in coal conversion at 400(degree)C. 

e IS gh find conditions under which Fe(sub 

Oleu 3)/ a 4)(sup 2(minus)) and similar sys- 
tems catalyz conversion of coal at mild conditions 
of mee so hen pressure. To date, Fe(sub 2)O(sub 
3)/SO(sub 4)(sup 2(minus)), Ti(sub 2)/ sub 4)(sup 
2(minus)), ZrO(sub 2)/SO(sub 4)(sup 2(minus)) cata- 
lysts have been synthesized and characterized by 
XRD, BET, IR, acidity measurement, and sulfur analy- 
= and a comparison of the relative reactivity of these 
peracids for n- pentane isomerization and conver- 

aon na diphenyl ether and aoanmubens in both 
batch and fixed bed reactor systems has been carried 
out. In this quarter we extended our study of pentane 
conversion and tested the above catalysts in hydro- 
cracking of longer linear alkanes. We investigated the 
conversion of coal model compounds including di- 
phenyimethane, dibenyl ether and phenyl benzyl ether 


at room temperature. We have oe oan tare the 
ee)C ul rogen 
‘sub 3)/SO(sub 4)(sup 


conversion of coal at 400: 
pressure using an Fe(sub 2) 
2(minus)) catalyst. 3 refs., 3 
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This research is aimed at exploring the possibility of 
liquefying coal at mild conditions using titanium, zirco- 
nium, iron, and hafnium treated with sulfate ions. 
Fe(sub 2)O(sub 3)/SO(sub 4)(sup 2(minus)) has been 
shown to be an im ely active catalyst in coal 
——— at 400(degrees)C. A main objective is to 
find conditions under which Fe(sub 2)O(sub 3)/ 
SO(sub 4)(sup 2(minus)) and similar su cid sys- 
tems catalyze the conversion of coal at mild conditions 
of temperature and pressure. To date, Fe(sub 2)O(sub 
3)/SOtsub ae 2(minus)), TiO(sub 2)/SO(sub 
4)(sup fuon 2 rO(sub 2)/SO(sub 4)(sup 2(minus)) 
and HfO( 2)/SO(sub 4)(sup 2(minus)) have been 
lech came oe ae BET, IR, acidi- 
measurement, and sulfur analysis. A comparison of 
relative reactivity of these superacids for n-pen- 
cons isomerization and conversion nl diphenyl ether 
and diphenylmethane in both batch and fixed bed re- 
actor systems has been carried out. We explored the 
recent discovery that a platinum doped solid supera- 
cid, Pt/ZrO(sub 2)/SO(sub 4)(sup 2(minus)), was ca- 
pable of converting long chain n-paraffinic hydrocar- 
bons to valuable products, i.e. gasoline, jet fuel and 
lubricating oils. This has created a new route for fuels 
— of this type of solid superacid. Work contin- 
ues on the direct liquefaction of coal using Fe(sub 
2)0(eub a. 4)(sup 2(minus)) as well as solid 
tin, SnO(sub 2)/SO(sub 4)(sup 

>(minus)). refs, 3 figs. 
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pathways during coprocessing the 
tion of Illinois No. 6 coal'with Lioydminster resid 
under mild conditions. 
K. Ceylan, and L. M. Stock. 1991, 14p CONF- 
910402-19 
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Chemi ACS) national meeting 
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Over the past years a number of processes have been 
developed for the direct liquefaction of coal. Typically, 
these processes involve thermal adation of the 
macromolecular structure of coal, are followed by 
hydrogenation to stabilize the degraded material and 
to increase the hydrogen-to-carbon ratio of the distilla- 
ble products. In conventional coal liquefaction, a hy- 
drogenated coal derived solvent is used as a vhicle 
Cauendienane to the coal components. 

of coal petroleum resid is an alter- 
native tochnelogy | in which the petroleum resid places 
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the donor solvent. Coprocessing of petroleum resid 
with coal is a bridge coal liquefaction and hydrocrack- 
ing that simultaneously upgrades coal and resid. Con- 
sequently, coprocessing may offer some special ad- 
vantages. It has been observed that a better under- 
standing of the chemistry of coprocessing might yield 
improvements in the technology. It seemed appr 

ate to establish more securely the relationship be- 
tween the basic work and the reaction pathways that 
are involved in coprocessing. Accordingly, we have 
studied the coprocessing reactions of Illinois No. 6 
coal with Lloydminster resid under the same reaction 
conditions that were used to investigate the influence 
of these fossil materials on hydrogen atom transfer 
— carbon-carbon cleavage reactions. 16 refs., 1 fig., 
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Coal petroleum resid coprocessing is a novel applica- 
tion of direct coal liquefaction which has potential for 
practical applications. Several lines of argument sug- 
gest that a better understanding of the chemistry of the 
coprocessing reaction would lead to improvements in 
coprocessing technology. In order to gain insight into 
this problem, batch autoclave studies were carried out 
by using Illinois No. 6 coal with Lloydminster resid 
under a dideuterium atmosphere to study the deuteri- 
um incorporation in the products. Quantitative deuteri- 
um nuclear magnetic resonance methods were used 
to analyze the liquid products, and gas chromatogra- 
phy-mass spectrometry was used to analyze the gas 
products. 4 tabs. 
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» Sspezifische Entwicklung, 
sass und Anpassung von Luftzeriegung- 
sanlagen zur Integration in ein kombiniertes Gas- 
und Dampfturbinenkraftwerk mit Kohlevergasung. 
Schiussbericht. (Specific technical development, 
optimization and adjustment of air separation 
plant to be integrated in the combined gas- and 
steam turbine power plant with coal gasification. 
Final report). 

G. Sommerfeld. Jan 90, 183p ETDE-mf-1507307 

In German. 

U.S. Sales Only. 


. —_—— 





1. Present Status: Development of a combined gas- 
and steam turbine power plant with coal gasification 
using oxygen for coal gasification and nitrogen for re- 
duction of NOx formation and using as coal transporta- 
tion agent, inertgas and purgegas. 2. Object: Design of 
a process producing oxygen and nitrogen, which is 
highly integrated within the power plant concept con- 
sidering process conditions of power plant compo- 
nents. 3. Method: Investigation of various concepts 
with regard to process technology and thermodynam- 
ics in order to produce economically gaseous oxgy- 
gen. Investigation of the power plant concept by Sie- 
mens AG/KWU considering the results of the various 
air separation plant concepts. Evaluating the results, it 
was decided to provide a highly integrated air separa- 
tion plant production oxygen with a purity of 85%. 4. 
Result: Further investigations show, that this concept 

operational requirements and the 
specific plant side conditions. 5. Practical application: 
Improvement of the power plant net efficiency. Provi- 
sion of standard gas turbines using fuel with low 
heat values. Reduction of NOx-formation in the com- 
bustion chamber of the gas turbine by mean of nitro- 
gen. Provision of pure nitrogen for the coal gasification 
components to meet the safety conditions required 
(shut-down/start-up procedures). High plant availabil- 
ity and reliability providing practically es compo- 
nents. (orig.) With 3 refs., 6 tabs., 63 refs 
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CAMD (computer-aided molecular design) modeling of 
coal is ps oy to show promise in providing compu- 
tational results for comparison with data from various 
experimental tovtennee. In work to date, the impor- 
tance of hydrogen-bonding in defining and maintaining 
three-dimensional structure in coal has been clearly 
demonstrated, and the less well-recognized, but ap- 
parently considerable, role of van der Waals interac- 
tions has been noted. The strengths, as well as the 
weaknesses, of various molecular models in repre- 
senting accurately the average structure of bituminous 
coal have been explored. The importance of three-di- 
mensional cross-linking in defining porosity within coal 
is implied by the current results, and some profitable 
future directions of CAMD research have been out- 
lined. Because of the intimate relationship of structure 
to reactivity, accurate knowledge of coal structure is 
key to understanding the processes involved in coal 
conversion. Coal-solvent interactions Te initial re- 
actions of coal must be heavily influenced by the de- 
tails of cross-linked pt ag Solvent effectiveness 
will be strongly related to the non-covalent-bonded 
interactions in coal (such as hydrogen bonding and 
van der Waals interactions) that must be disrupted for 
swelling to occur. Likewise, the recently-demonstrated 
effectiveness of highly dispersed catalysts in the lique- 
faction process is likely to be intimately connected to 
characteristics of coal structure and porosity that may 
be determined by CAMD methods. Thus, continued 
computer modeling of coal structure and new studies 
of coal-solvent and coal-catalyst interactions may 
make important contributions to the understanding 
and definition of superior coal conversion processes in 
the future. 18 refs., 1 fig., 1 tab. 
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Highly reactive coal pyrites and unstable museum 
specimens are easily distinguished from the stable py- 
rites by the growth of white crystals that cover samples 
exposed to room atmosphere for short periods of time. 
Continued exposure to the atmosphere will eventually 
cause the specimens to fall apart. The term rotten 
pyrite has been applied to museum specimens that fall 
apart in this way. SEM studies show that reactive 
(rotten) pyrites contain between 100 and 10,000 times 
more dislocations than stable es. Shock-loadi 
a stable pyrite to 7.5 GPa 17 GPa incr its 
reactivity by a factor of two, probably caused by an 
increase in the number of i lections. However, 
shock-loading at 22 GPa decreased the reactivity of 
Pitne because the imperfections produced at the 
her pressure were removed during annealing the 
omngie received at the higher temperature. Although 
there was a factor of six difference between the most 
and least reactive shocked MCB (commercial pyrite) 
samples, shock-loading did not increase the reactivity 
of the MCB pyrite to that of the Queensland coal pyrite. 
The results in hand show that while shock-loading pro- 
duces sufficient imperfections to increase the reactiv- 
ity of pyrites, there is insufficient data to show that im- 
perfections are the main reason = some coal pyrites 
are highly reactive. 9 refs., 1 fig., 1 tab 
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The oleophilicity of pyrite frequently interferes with the 
separation of coal and pyrite in aqueous suspensions 
by selective — with oil. To solve this prob- 
lem, a search has been conducted for suitable agglom- 
eration suppressants for oleophilic pyrite, and a 
number of promising materials have been found. Of 
special interest is a group of organic compounds which 
is the subject 4 this report. These compounds contain 
both sulfhydryl group (-SH) and a hydrophilic group 
such as a Cai oe or sulfonic acid group. Thioglycolic 
acid (HSCH2COOH) is an example. This material has 
been used to suppress the recovery of pyrite in froth 
flotation —_— where particle separation is also 
controlled by surface properties. For the present study, 
both high-grade mineral pyrite and coal-derived p — 
were sulfurized by treatment with a freshly acidifi 
lution of sodium sulfide which made the pyrites highly 
oleophilic. The treated pyrites were used subsequently 
to test_a number of potential agglomeration suppres- 
sants. The effect on agglomeration was determined by 
monitoring changes in the turbidity of an agitated pyrite 
——. as increasing amounts of heptane were in- 
luced. A decrease in turbidity was indicative of ag- 
a whereas an increase in turbidity was in- 
icative of particle an/or oil dispersion. Additional ex- 
periments were conducted in which an artificial mixture 
oil Illinois No. 6 coal and sulfurized mineral pyrite was 
be agape se with heptane after being conditioned 
a pyrite suppressant. The agglomerates were re- 
covered by screening and then analyzed to determine 
- effectiveness of the suppressant. 7 refs., 1 fig., 1 
tab. 
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A previously undetected reaction path has been found 
for the free radical decom oe of O-C-C linkages 
between aromatic clusters found in low rank coals and 
lignins. This reaction also occurs under conditions of 
restricted mass transport for surface-immobilized 
phenethyl phenyl ether. A mechanism for the forma- 
tion of PRCHO and PhCHS by a free radical chain reac- 
tion is shown. Additional studies into the role of radical 
rearrangements and the role of this novel decomposi- 
tion pathway in cross-linking reactions are currently 
under way. 9 refs., 1 tab. 
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of coal structure. Progress report, June 15, 1988- 
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be report covers the progress made on the title 
and summarizes the accomplishments for the 
ag Four major areas of inquiry have been 
Advanced solid state NMR methods are 
ing developed to assay the distribution of the vari- 
ber > taper functional groups in coals that deter- 
mine the reactivity of coals. Other methods are being 
developed which will also determine how these func- 
tional groups aie linked together. A third area of inves- 
tigation concerns molecular mobility in coals im- 
pacts NMR relaxation times, which is important for in- 
terpretation of such data in terms of the mobile phase 
in coals model. Along the same lines we are also using 
these studies to establish protocols for obtaining the 
best quantitative response from coals in solid state C- 
13 NMR spectra. The effects of very high MAS rates 
A kHz) on cross polarization dynamics are also 
being investigated for similar reasons. 3 figs. 





161,756 
DE91014046/GAR PC A03/MF A01 
= Dept. of Energy and Natural Resources, Spring- 


teld. 

iouh auueonention tackckeas repens aces 3, 
erates. n ’ 

1900-February 28, 1991. 


OM heen rept 

Rapp, J. M. Lytle, K. C. Hackley, D. L. Moran, 
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Current coal mining and processing procedures 
produce significant quantities of fine coal with limited 
marketability. The obj e of this work is to pelletize 
these fines with a sulfur capturing sorbent such as cal- 
cium hydroxide to produce a fuel which will meet future 
sulfur dioxide emission levels. To decrease binder 
costs, carbonation, which is the reaction of calcium hy- 
droxide with carbon dioxide in the presence of mois- 
ture to produce calcium carbonate, is being investigat- 
ed as a method for improving pellet quality. The calci- 
um carbonate formed acts as a cementitious matrix 
which improves pellet strength. In previous work utiliz- 
ing IBC-106 from the Illinois Basin Coal Sample Pro- 
gram, carbonation was determined to be effective at 
significantly improving pellet ye pone strength, 
impact and attrition resistance and weatherability. In 
combustion tests conducted at 850C, sulfur capture of 
80% was achieved for pellets having 17.5% calcium 
hydroxide (a Ca/S ration of 2/1). In this years work, a 
flotation concentrate collected from an operating lli- 
nois preparation plant is being used for testing. Results 
indicate carbonation significantly increases the com- 
pressive sirength of pellets formed with 10% conan 
hydroxide. 6 refs., 1 fig., 5 tabs. 
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This work investigate s chemical reactions that remove 

= sulfur from coal using ultrasound at relatively 

ld conditions. During the first quarter two model 
coals, benzyl sulfide (DBS) and dibenzothiophene 
(DBT) impregnated on a carbon substrate, and two 
coals from the lilinois Basin Coal Sample Program 
(IBCSP) were prepared and characterized, and ready 
for the subsequent ultrasound-promoted desulfuriza- 
tion tests. A number of agents, oxidizing chemicals 
and hydroperoxide precursors, were selected to react 
with organic sulfur in a variety of aqueous and nona- 
queous media. During the second quarter 60 desulfuri- 
zation survey tests on two model and one IBCSP (IBC- 
101) coal samples were conducted in an open vessel 
under mold ultrasonic conditions. Tests on IBC-101 
coals were conducted only under mild conditions (30 
degrees C). No organic sulfur removal was observed. 
However, a significant amount of pyrite was removed 
in these tests. Hydrogen peroxide seems to be a su 
pon a eed to TBPO and ozone for pyrite removal. 8 
refs., S. 
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igh Pa ym Electron Paramagnetic Reso- 
WHE EPR) spectroscopy has demonstrated the 
ability to observe organic sulfur in coal. We have con- 
structed a unique VHF EPR instrument operating at 
the W-band (96 GHz), one of only four such instru- 
ments in the world, and the only one studyi Ded We 
are employing this instrument, as well as ney = | 
with scientists at Cornell University, who have a 2! 
GHz spectrometer, to develop a clearer understanding 
of the relationships between the VHF EPR spectra = 


observe from lilinois coal and the organic sulfur spe- 
cies present in it. Work this Quarter has focused on 
three main areas: (1) synthesis and analysis of model 
— for thiophenic sulfur species in coal; (ii) VHF 

PR of inertinites from an Illinois —- sign)6 coal, 
as well as evaluation of the sen: of the signals 
from this maceral to oxygen; (iii) VHF PR of iodinated 
coal. 1 ref., 8 figs. 
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Research on coprocessing materials/products contin- 
ued. Major topics reported here are described below. 
Microautoclave runs are described in which gases and 
poy organic — produced from five coals and 
produced from three petroleum resids were 
analyzed to study feedstock/product selective isot 
ctionation. Selective isotopic fractionation was 
the explored through isotope analysis of the feed Anat 
Mexico coal and enery from a continuous coal liq- 
uefaction run (HRI CC-10 or 227-68). Feeds (Texas lig- 
nite/Maya VSB) and products from two HRI continu- 
ous ‘ocessing runs (227-54 and 238-12) were ana- 
lyzed. results were corrected for selective isotopic 
fractionation and carbon sourcing was performed for 
the product fractions. (1)H-NMR and phenolic-OH de- 
terminations are reported for all continuous unit sam- 
= obtained under this contract. 13 refs., 17 figs., 40 


161,760 

DE$1014061/GAR PC A03/MF A01 

Coal be panne: em rs Bristol, VA. 

Proof of concept and performance optimization of 
batch type centrifuge for dewatering 

ress report No., 


6 December 21, 1980-March 20 P1981, 


a a Smith, and T. E. Durney. 23 Apr 91, 25p DOE/ 


PC/88885-6 
Contract AC22-89PC88885 
Sponsored by Department of Energy, Washington, DC 


Coal Technology Corporation (CTC) believes that the 
new CTC high Savty, high production, batch type cen- 
or lechnology can play a significant role in 
improving “- product quality as well as costs of oper- 
ation in coal processing plants. It is further believed 
that the new c dryer technology can form an 
important part in systems used to clean up millions of 
tons of coal fines in refuse piles and ponds. It is antici- 
pated that the new centrifuge can become an impor- 
tant ancillary to the advanced deep cleaning — 
es for coal. Because of these convictions, CTC has 
been engaged in a pioneering research effort into the 
new art of — fine clean coal in high gravity, high 
production, batch type of centrifuge, since 1981. This 
work has progressed to the point where the new cen- 
dryer technology is nearly ready for commer- 
cialization. It promises to provide needed fine coal 
capability at somewhat lower capital costs and 
St oubetarahy lower operating costs than competitive 
cutee. It also promises to do so with no detrimental 
effects on either the coal quality or the environment. 
The primary objective of this project is to prove the 
conaagt t of: a high gravity batch centrifuge for drying 
coal fines in a commercial coal processing plant envi- 
ronment. The proof of concept tests also include test- 
ng with a variety of coals from different wp A fur- 
ther objective is to optimize the efficiency and the cost 
effectiveness of the new centrifugal dryer technology. 
2 figs., 3 tabs. 


161,761 
DES1014192/GAR PC A06/MF A02 
Stanford Univ., CA. High Temperature Gasdynamics 


i f Quart 1 
Cotet properties of Ryash. erly report, 


—— rept. 

S. A. Self. May 91, ben  gaaieicmcicam 
Contract AC22-87PC7990: 

Sponsored Etasabeses of Energy, Washington, DC 


The general aims of this research are to provide a fun- 
damental scientific basis for the physical u' 


161,764 
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ing and reliable calculation of radiative heat transfer in 
coal combustion systems, particularly as it is influ- 


enced by the presence of inorganic consiltuents deriv- 

ing from the mineral matter in coal. The work is or: 

nized under four tasks. Tasks 1 and 2 were initiated in 

October 1987; Tasks 3 and 4 were funded from Octo- 

ber 1988. (1) Characterization of Flyash: Under this 
ical composition 


of 
slags are being made as a function of wavele: 
temperature for controlled a &, 
Calculations of the Radiant Properties of ash Dis. 
persion; and (4) Measurement of the Radian’ Pre Proper- 


with computations based on data developed under 
first two tasks. 


161,762 
DE91014244/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. 

annual report), August 16, 1900-February 16. 1991 
annual report), August 16, 1 16, 1991. 
Hyg > rept. 
R. C.F . 1991, 140 DOE/PC/90286-T1 
Contract FG22-90PC90286 

Sponsored by Department of Energy, Washington, DC. 


The focus of this research program is on elucidating 
the fundamental processes that determine the particle 
size distribution, , and agglomerate struc- 
tures of = ash fumes. The ultimate objective of this 
a development and validation of a model for 

pn yn of combustion fumes, —— _ 
the — of the particle size distribution and 


particle morphology. employs model sys- 

tems to address the fundamental ouineaitngre: 
vide rigorous validation of the models to be developed. 
This first phase of the project has been devoted to the 
dev of a detailed experimental strategy that 
will allow agglomerates with a broad range of fractal 
dimensions to be studied in the laboratory. 7 refs. 


161,763 
DE91014246/GAR PC A03/MF A01 
Worcester Polytechnic Inst., MA. 

Granular chute flows of smooth, nearly 


spheres. 

1991-March 31, 1 

M. W. Richman. 1987, 28p DOE/PC/90185-T1 
Contract AC22-91PC90185 
Sponsored by Department of Energy, Washington, DC. 


The purpose of this investigation is to treat vertical, 
chute flows of smooth, nearly elastic spheres in the 
context of kinetic theories for granular flows. Of spe- 
cial interest are the circumstances under which more 
than one steady flow is possible and the circum- 
stances under which no ~~ flow is possible. We 
focus on steady, fully flows of identical, 
smooth, nearly elastic that are driven by gravi- 
and contained between fixed parallel bumpy sur- 
employ a theory that applies to the full range 

of solid fraction to obtain numerical sol solutions for the 


temperature. Neither 

energy transfer at the boundaries are restricted. We 
find that for prescribed paricle properties, boundary 
pr , and distances between the plates, there is 
a maximum flow rate M at which a steady flow is possi- 
ble, and that for certain flow rates and distances be- 
tween the plates both a dilute fast flow and a dense 
slow flow are possible. 13 refs., 5 figs. 


61,764 
DESt014248/GaR 
Cornell Univ., og oh NY. 

inclined flows: 


PC A03/MF A01 
Quarterly report, J 1 
progress january 1, 
1991-March 31, 1991. 
1991, 17p DOE/PC/90183-T1 
Contract AC22-91PC90183 
by of Energy, Washington, DC. 


Rapid, gravity-driven flows of granular materials down 
inclines pose a challenge to our understanding. Even 
in situations in which the flow is steady and two-dimen- 
sional, the details of how momentum and energy are 
balanced within the flow and at the bottom boundary 
are not well understood. Thus we have undertaken a 
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research program integrating theory, computer simula- 
=. and experiment that will focus on dense entry 

flows down inclines. Its goal is to understand the 
regime of inclined flow that involves a large, relatively 
passive mass of granular material moving above a 
narrow region of intensely sheared, colliding grains. 
The effort involves the development of theory in- 
formed by the results of simultaneous computer simu- 
lations and the construction, instrumentation, and use 
of an experimental facility in which the variables nec- 
essary to assess the success or failure of the theory 
can be measured. In the present reporting period, we 
have developed the dynamics of frictional spheres and 
begun an analysis of flow in a rotating drum. For the 
experiments, we have designed the principal compo- 
nents of the chute facility in concert with the University 
— where a similar chute will be constructed. 4 
refs. 


besi07439 4392/GAR PC A04/MF AO1 
tab Univ., CA. High Temperature Gasdynamics 


ineering model for coal devolatilization. Quar- 
report, March 15, 1988-June 15, 1988. 


ge rept. 

W. C. Lau, and S. Niksa. Jul 88, 52p DOE/PC/ 
88900-1 

Contract FG22-88PC88900 

Sponsored by Department of Energy, Washington, DC. 


There are three distinct modeling pro eo in this pro- 
gram: (1) A reaction model for coal devolatilization 
which is co = yd with large scale combustor simula- 
tors yet predicts the yields of tar, gas, char, and un- 
reacted coal throughout the technological operatin 

domain, with heuristic meter ad nemecte for dif- 

ferent coal types; (2) A theoretical work based 
on bona fide lymerization kinetics with reattach- 
ment into char and flash distillation of volatiles, to ex- 
plain the behavior of different coal types; and (3) an 
analysis of the chemistry, heat and mass transport in 
the vicinity of individual coal particles, to begin to de- 
scribe the initial stages of the combustion of entrained 
= particles. Progress is discussed. 15 refs., 10 figs., 


161,766 
DE$1014393/GAR PG A03/MF A01 
— Univ., CA. High Temperature Gasdynamics 


E ing model for coal te — 
nn apart June 15, 1988-Septemer 15 
Progress rept. 

wi. Lau, a and S. Niksa. Dec 88, 43p DOE/PC/ 


Contract FG22-88PC88900 
Sponsored by Department of Energy, Washington, DC. 


There are three distinct modeling projects in this pro- 
gram (1) An expedient reaction model for coal devola- 
tilization for large scale combustor simulators; (2) A 
theoretical framework to explain the behavior of differ- 
ent coal types; and (3) An analysis of the chemistry, 
heat and mass transport in the vicinity of individual 
coal particles, to begin to describe the initial stages of 
the combustion of entrained coal particles. Progress is 
discussed. 2 refs., 10 figs., 2 tabs. 


161,767 

DE$1014497/GAR PC A07/MF A02 
nt of Energy, Washington, DC. Office of 

Coal, Nuclear, Electric = Alternate Fuels. 

Ann for coal trade 1991. 

13 Jun 91, 141p DOE/EIA-0963(01) 


Section 205(a)(2) of the Department of Energy Organi- 
zation Act (Public Law 95--91) requires the Administra- 
tor of the Energy Information Administration (EIA) to 
carry out a central, comprehensive, and unified energy 
data information program that will collect, evaluate, as- 
semble, analyze, and disseminate data and informa- 
tion relevant to energy resources, reserves, produc- 
tion, demand, technology, and related economic and 
statistical information. To meet these responsibilities in 
the area of coal export analysis and to aid the reader in 
pea the circumstances surrounding US coal 
exports, the EIA prepared this report. The international 
data in this report reflect material obtained from the 
Organization for Economic Cooperation and Develop- 
ment, the International Energy Agency, and foreign 
governments, and from presentations at international 
coal ee and = trade publications. The pro- 
coon is report were made using the Internation- 
al Coal rade Model (cr M). 13 figs., 20 tabs. 
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161,768 
DE$1014521/GAR PC A03/MF A01 
Maryland Univ., College Park. 

Selective sorptive e fects with applications to par- 
affins and fae separations. Final tech- 
sve report, 1985-1989. 


a r ne 

14p DOE/ER/13308-T2 

Sapee FG05-85ER13308 

Sponsored by Department of Energy, Washington, DC. 


Biomarkers are known derivatives of ancient biomole- 
cules and are widely used to aid petroleum exploration. 
Because of major analytical problems, no one has 
been able to use porphyrins routinely as biomarkers, 
€.g., for paleoreconstruction. This research explores 
applications of separation science in this challenging 
area. 


161,769 
DE91014640/GAR PC A03/MF A01 
Utah Univ., Salt Lake City. Dept. of Metallurgy and 
Metallurgical Engineering. 

face electrochemical control for the fine coal 
and pyrite separation. Technical progress report, 
January 1, 1991-March 31, 1991. 
W. Hu, Q. Huang, A. Riley, S. Turcotte, and X. Zhu. 
1991, 45p DOE PC/89758-T3 
Contract AC22-89PC89758 
Sponsored by Department of Energy, Washington, DC. 


During the past quarter, research on the floatability of 
mineral and coal pyrites has been extended in three 
areas, (1) pretreatment of coal pyrite, (2) floatability of 
mineral and coal pyrite after activation by CuSO4 and 
Na2S, and (3) floatability of mineral and coal pyrite with 
EDTA. Also, a cell has been designed to study the sur- 
face of iron pyrite with Raman spectroscopy during the 
course of an electrochemical experiment. These pre- 
liminary studies have been carried out to test the feasi- 
bility of the technique and to provide additional infor- 
mation to aid in the analysis of F stay teed reported 
cyclic voltammetric experiments. The Raman spectra 
of pyrite is compared with that of elemental sulfur and 
of electrodeposited sulfur on a platinum electrode. 12 
refs., 9 figs. 


161,770 

DE91014722/GAR PC A03/MF A01 
Virginia Center for Coal and Minerals Processing, 
Blacksburg. 

Development of the selective coagulation proc- 
ess. Technical progress report, second quarter, 
January 1, 1991-March 31, 1991. 

R. H. Yoon, and G. H. Luttrell. 1991, 40p DOE/PC/ 
90174-T2 

Contract AC22-90PC90174 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of this project is to develop an 
economical method of producing low-ash and low- 
sulfur coals using the selective coagulation process. 
Work is subdivided into three tasks: (1) project plan- 
ning; (2) studies of the fundamental mechanism of the 
selective coagulation process and the pepe that 
affect the process of separating coai from both the 
ash-forming minerals and pyritic sulfur; and (3) bench- 
scale process development testwork to establish the 
best possible methods of separating the coagula from 
the dispersed mineral matter. Duri ee second quar- 
ter, the effects of surface hydrophobicity, pH and KCI 
concentrations on the interaction energies of attach- 
ment and detachment have been evaluated; hydro- 
phobic interaction parameters were determined for ox- 
idized and unoxidized; Elkhorn No. 3 seam coal sam- 
ples and then compared with calculations based on 
the extended DLVO theory; and work continued on the 
population balance model of the hydrophobic coaguia- 
tion process. A sample of Elkhorn No. 3 seam coal 
was obtained and is currently being characterized; a 

rticle size monitor has been received; and work has 
begun on enhancing the separation of coagula (Task 
3.4). 14 figs. 


161,771 

DE91014726/GAR PC A04/MF A01 

Coal Technology Corp., Bristol, VA. 

Evaluation, engineering and development of ad- 

vanced cyclone processes. Quarterly technical 
ress report No. 2, January 1, 1 March 31, 


1 991, 56p DOE/PC/90177-T2 
Contract AC22-90PC90177 
Sponsored by Department of Energy, Washington, DC. 


The project’s goal is to develop an advanced coal ben- 
eficiation technology that can achieve high recovery of 
the parent coal’s calorific value, while maximizing ota 
ic sulfur removal. Coal cleaning is to be accomplished 
by physical means and incorporate an advanced form 
of cycloning, or multiple gravity process. Initially eval- 
uation of different media types and their attendant re- 
covery, concentration, and regeneration systems will 
be completed. This first phase involves a paper study 
and a number of laboratory tests to eliminate unfeasi- 
ble options. The second phase involves detailed test- 
ing of the more promising media and separators in a 
closed loop circuit. The separatory devices under con- 
sideration include small diameter high pressure cy- 
clones, a disk stack centrifuge, and a magnetically en- 
hanced media separator. The third and final phase will 
consist of testing a 1000 Ib./hr. open loop, bench- 
scale plant designed with the optimum media, separa- 
tor, and media recovery process based on earlier re- 
sults. This second quarter was spent oe the 
media evaluation plan and the coal characterization 
plan. 3 tabs. 


161,772 
DE91014761/GAR PC A04/MF A01 
California Univ., Berkeley. 

Coal surface control for advanced fine coal flota- 
tion. Quarterly report No. 9, October 1, 1990-De- 
cember 31, 1990 

Progress rept. 

D. W. Fuerstenau, K. V. Sastry, J. S. Hanson, G. 
Harris, and F. Sotillo. 22 Mar 91, 69p DOE/PC/ 
88878-T9 

Contract AC22-88PC88878 

Sponsored by Department of Energy, Washington, DC. 


The main goal of the project is to characterize the sur- 
face and control the behavior of coal during advanced 
flotation processing in order to achieve an overall ob- 
jective of near-total pyritic sulfur removal with a high 
Btu recovery. Also, investigation of the effects of 
weathering on the surface characteristics of coal is an- 
other important aspect of this project. The effect of bu- 
tanol, dodecane, lime, calcium cyanide, hydrogen per- 
oxide, and ph on flotation performance is discussed. 2 
refs., 26 figs., 18 tabs. 


161,773 

DE91014925/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of 
Communications. 

Fossil energy review, January-March 1991. 

1991, 32p DOE/FE-0223P-Issue1 


This publication consists of a gee update of key 


events in the Department of Energy’s Fossil Energy 
program, published for business, industry and aca- 
demic researchers. This issue — articles on the 
pepe topics: clean coal technology program; draw- 
down of the strategic petroleum reserve, a new coal 
preparation plant; a scrubbing operation for cement 
kiln pollution control; use of slurry diagnostics in artifi- 
cial heart studies; and the trans--Alaska pipeline 
system. (CBS) 


161,774 

DE91014951/GAR PC A08/MF ane 
Department of Energy, Washington, DC. Office o' 
Technical Coordination. 

Advanced research programs: Annual program 


plan. 
Jan 91, 164p DOE/FE-0238T 


The Office of the Assistant Secretary for Fossil Energy 
(FE), US ae porno of Energy (DOE) conducts sever- 
al advanced research programs in fossil energy tech- 
nologies. This document presents current FE plans for 
these programs--the advanced coal research pro- 
ones the Advanced Extraction and Process Technol- 
ogy (AE&PT) program for oil, gas, oil shale, tar sands, 
and the Small Business Innovation Research (SBIR) 
program. This pr Vd on am plan describes the organization 
and rationale for the programs; program management 
strategy; technology status and research needs; ac- 
complishments; program structure; and planned activi- 
ties as well as their relationship to other programs in 
FE. The intended audience includes ol gener per- 
formers of fossil energy research, DOE senior man- 
agement, members of the Executive and Legislative 
branches and their staffs. 17 figs., 9 tabs. 


161,775 


DE91014999/GAR PC A03/MF A01 





Brigham Young Univ., Provo, UT. Combustion Lab. 
Detailed for practical pulverized coal fur- 
naces and gasifiers. Quarterly technical progress 
report No. 12, November 1, 1988-January 31, 1989, 
fifteenth quarterly reporting period. 

P. J. Smith, and L. D. Smoot. 28 Feb 89, 47p DOE/ 
PC/80752-T17 

Contract FG22-85PC80752 

Sponsored by Department of Energy, Washington, DC. 


On May 1, 1985, work was initiated on a contract spon- 
sored by a consortium of industrial and governmental 
agencies aimed at development of a practical, 3-D 
coal combustion model. The general objective of this 
Study is to improve and extend a generalized two-di- 
mensional, pulverized coal combustion and gasifica- 
tion code for application to large-scale, practical con- 
figurations, and to evaluate and implement the result- 
ing code on an industrial scale. This report summarizes 
work conducted during the third quarter of the fourth 
year (fifteenth quarter) of this contract. A summary of 
work accomplished during this quarter is given by task, 
bee _— development work was performed. 15 
refs., Ss. 


161,776 
DE91015000/GAR PC A04/MF A01 
Brigham Young Univ., Provo, UT. Combustion Lab. 

Detailed for practical pulverized coal fur- 
naces and gasifiers. Quarterly technical progress 
report No. 7, May 1, 1987-July 31, 1987, ninth quar- 


terly reporting period. 

P. J. Smith, and L. D. Smoot. 31 Aug 87, 58p DOE/ 
PC/80752-T16 

Contract FG22-85PC80752 

Sponsored by Department of Energy, Washington, DC. 


On May 1, 1985, work was initiated on a contract spon- 
sored by a consortium of industrial and governmental 
agencies aimed at development of a practical, 3-D 
coal combustion model. The general objective of this 
study is to improve and extend a generalized two-di- 
mensional, pulverized coal combustion and gasifica- 
tion code for application to large-scale, practical con- 
figurations, and to evaluate and implement the result- 
ing code on an industrial scale. This report summarizes 
work conducted during the first quarter of the third year 
(ninth quarter) of this contract. A summary of work ac- 
complished during this quarter is — by task and in- 
cludes only tasks where significant progress was 
made during this quarter. 47 refs., 14 figs. 


161,777 

DE91015268/GAR PC A08/MF A02 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Natural gas monthly, June 1991. 

2 Jul 91, 158p DOE/EIA-0130(91 /06) 


This report highlights activities, events, and analyses 
of interest to public and private sector oganizations as- 
sociated with the natural gas industry. Volume and 
price data are presented each month for natural gas 
production, distribution, consumption, and interstate 
pipeline activities. Producer-related activities and un- 
derground storage data are also reported. From time 
to time, the NGM features articles designed to assist 
readers in using and interpreting natural gas informa- 
tion. 7 figs., 33 tabs. 


161,778 

MIC-91-04190/GAR PC E07/MF E01 
Alberta Energy. Research and Technology Branch, 
Edmonton. 

Alberta Energy. Research and Technology Branch: 
Annual review 1989-90. 

c1990, 67p ISBN-0-86499-761-2 


Annual report of the Branch, established in 1984 to co- 
ordinate the government funding needed to identify, in- 
vestiga develop coal-related technologies. 
Background is given along with coal research strategy 
and research priorities. Short explanations are given of 
the various research projects being undertaken in 
mining, preparation upgrading, combustion, lique- 
faction, gasification, transportaion, enhanced oil re- 
covery, and other projects. Funding contributions to 
the projects are given from 1977-78 to 1989-90. A list- 
ing of projects supported by the Branch is also includ- 
p> along with a list of publications currently available. 


161,779 
MIC-91-04271/GAR MF E01 
Canadian Petroleum Association, Calgary (Alberta). 


bu Petroleum Association: Annual report 


c1991, 31p 
Microfiche only. 


Annual report of the Association, giving details on the 
past year and the one ahead, industry operations, the 
Natural Gas Policy, Oil Policy, safety, health and envi- 
ronment, economics and statistics, public affairs, Pipe- 
line Division, British Columbia Division, Saskatchewan 
Division, Frontier Division, CPA operations and awards 
given out. A special report on the industry’s economic 
outlook is also given. 


161,780 

MIC-91-04550/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Overview of disk pulverization and electrohydrau- 
lic comminution. 

Report no. MSL 88-139(IR). 

K. S. Moon. c1988, 27p 


Comminution is the physical or chemical process by 
which particle size is reduced and particle shape is al- 
tered, while the identity of the original materials is kept 
unaltered. This report reviews various types of com- 
minution, including shock wave (Snyder process, hy- 
draulic comminution and mining, ultrasonic and elec- 
trohydraulic); conventional mechanical (various 
crushers, mills and disk pulverizers); and thermal (low 
temperature cryogenic, high temperature thermal, 
electrothermal, electromagnetic, laser, electron beam, 
micro-wave and electro-acoustic comminution). 


161,781 

PAT-APPL-7-422 479/GAR 
Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Center. 

Integrated coke, asphalt and jet fuel production 


ee and apparatus. 

atent Application. 

J. Y. Shang. Filed 17 Oct 89, 26p DE91011647 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A process and apparatus for the production of coke, 
asphalt and jet fuel from a feed of fossil fuels contain- 
ing volatile carbon compounds therein is disclosed. 
The process includes the steps of pyrolyzing the feed 
in an entrained bed pyrolyzing means, separating the 
volatile pyrolysis products from the solid pyrolysis 
products, removing at least some coke from the solid 
pyrolysis products, fractionating the volatile pyrolysis 
products to produce an overhead stream and a bottom 
stream which is useful as asphalt for road pavement, 
condensing the overhead stream to produce a con- 
densed liquid fraction and a noncondensabie, gaseous 
fraction, and removing water from the condensed 
liquid fraction to produce a jet fuel-containing product. 
The disclosed apparatus is useful for practicing the 
foregoing process. The process provides a useful 
method of mass producing these products from mate- 
rials such as coal, oil shale and tar sands. 1 fig. 
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PAT-APPL-7-460 465/GAR PC NO3/MF A01 
Department of Energy, Pittsburgh, PA. Pittsburgh 
Energy Technology Center. 

Fine coal cleaning via the micro-mag process. 
Patent Application. 

M. S. Klima, C. P. Maronde, and R. P. Killmeyer. 
Filed 3 Jan 90, 37p DE91011697 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method is described for cleaning particulate coal 
which is fed with a dense medium slurry as an inlet 
feed to a cyclone separator. The coal icle size dis- 
tribution is in the ri of from about 37 microns to 
about 600 microns. The dense medium compri 
water and ferromagnetic particles that have a relative 
density in the range of from about 4.0 to about 7.0. The 
ferromagnetic particles of the dense medium have par- 
ticle sizes of less than about 15 microns and at least a 
majority of the particle sizes are less than about 5 mi- 
crons. In the cyclone, the particulate coal and dense- 
medium slurry is separated into a low gravity product 
stream and a high gravity product stream wherein the 
differential in relative density between the two streams 
is not greater than about 0.2. The low gravity and high 
gravity streams are treated to recover the ferromag- 
netic particles therefrom. 4 figs., 5 tabs. 
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Pettey —_— PC NO3/MF A01 
partment of Energy, Morgantown, WV. Morgantown 

Energy Technology Seater ve 

Char-water slurry fuel and method of making. 

Patent Application. 

M. R. Khan. Filed 29 Jan 90, 32p DE91011553 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


A method of producing a slurry usable as a fuel source 
is provided which comprises combining the char ob- 
tained from the pyrolysis of coal or other feedstocks 
under mild temperatures with water to produce a char- 
water slurry. The char-water slurry fuel source can be 
utilized by combustion or gasification with a high effi- 
ciency, and can be prepared using previously underuti- 
lized low-rank coals which have a high moisture con- 
tent. The present invention maximizes efficiency in the 
overall processing of coal and other feedstocks and 
provides an alternative method of utilizing indigenous 
coal resources in the United States and other coun- 
tries. 2 figs., 2 tabs. 


161,784 

PB91-220137/GAR PC A09/MF A02 
Risk and Industrial Safety Consultants, Inc., Des 
Plaines, IL. 

LNGFIRE: A Thermal Radiation Model for LNG 
Fires. Topical Report, June 29, 1990. Documenta- 


S. Atallah, and J. N. Shah. 29 Jun 90, 179p GRI-89/ 
0176 , GRI/SW/DK-91/004A 

Contract GRI-5087-254-1575 

For system on diskette, see PB91-509737. Sponsored 
by Gas Research Inst., Chicago, IL. 


The Federal Code Model for Fe exclusion dis- 
tances from LNG fires (49 CFR 193.2057) was critical- 
ly evaluated. The results of LNG fire tests carried out 
to date were reviewed and an i for pre- 
dicting exclusion distances was developed and veri 
fied. This model assumes that the flame takes the 
shape of a cylinder or a parallellepiped, depending on 
whether the fuel impoundment area is circular or rec- 
tangular in shape. It allows for flame drag and tilt in the 
presence of wind. Based on experimental data, the 
maximum surface emissive power and the flame at- 
tenuation coefficient were estimated at 190 kw/sq m 
(60,267 Btu/hr sq ft) and 0.3/m (0.09/ft), respectively. 


161,785 

PB91-220327/GAR PC A03/MF A01 
National aaa Information Center, Washington, DC. 
Report of Oil Imports into the United States and 
Puerto Rico, 1990 (EIA-814) Historic. Data Tape 


1990, 44p DOE/DF/MT-91/046A 
For system on magnetic tape, see PB91-509786. 


Form EAI-814 provides data on imports of crude oil 
and petroleum products into the United States and 
Puerto Rico. These data are used by the 

of Energy for monitoring petroleum supply and 
demand. Also, they are compiled into monthly and 
annual reports for publication. Form ElA-814 must be 
filed by each importer of record who imports petroleum 
into the 50 states, the District of Columbia, or Puerto 
Rico. The data are final 1990 data by month. 


161,786 

PB91-220400/GAR PC A25/MF A06 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Petroleum 


Cay ae 1990. Volume 2. 

30 May 91, 596p DOE/EIA-0340(90)/2 

Also available from Supt. of Docs. See also report for 
1989, DE90016012. 


The Petroleum Supply Annual (PSA) contains informa- 
tion on the supply and disposition of crude oil and pe- 
is The publication reflects data that 
were lected from the petroleum industry during 
1990 through annual and monthly surveys. The PSA is 
divided into two volumes. The first volume contains 
three sections, Summary Statistics, Detailed Statistics, 
and Refinery Capacity, each with final annual data. 
The second volume contains final statistics for each 
month of 1990, and replaces data previously published 
in the Petroleum Supply Monthly (PSM). The tables in 
Volumes 1 and 2 are similarly numbered to facilitate 
comparison between them. Explanatory Notes, locat- 
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ed at the end of the publication, present information 
describing data collection, sources, estimation meth- 
odology, data quality control procedures, modifications 
to reporting requirements and interpretation of tables. 
Industry terminology and product definitions are listed 
alphabetically in the Glossary. 


161,787 

PBS 1-226449/GAR PC A03/MF A01 
Radian Corp., Austin, TX. 

Evaluation of the Acceptability of Natural Gas as a 
Mitigating Fuel for Utility Combustion Sources. 

C. E. Burklin, T. P. Nelson, and B. Tilkicioglu. Jun 91, 
13p PAPER-91-122.2, EPA/600/D-91/175 

Contract EPA-68-D0-0125 

Presented at the Air and Waste Management Associa- 
tion Annual Meeting (84th), Vancouver, B.C., June 16- 
21, 1991. Prepared in cooperation with Pipeline Sys- 
tems, Inc., Walnut Creek, CA. Sponsored by Environ- 
mental Protection Agency, Research Triangle Park, 
NC. Air and Energy Engineering Research Lab. 


The paper gives preliminary findings of a joint EPA/ 
Gas Research Institute study of methane (CH4) loss 
from the U.S. natural gas industry. The study, not 
scheduled for completion until 1992, is part of an effort 
to resolve the issue of CH4 emissions from natural gas 
production and distribution. Early estimates of the loss 
of CH4 from natural gas production were based on gas 
company records of ‘unaccounted for (UAF) gas,’ and 
ranged from 2 to 4% of the natural gas produced. 
However, UAF gas was a bookkeeping adjustment and 
did not represent an estimate of CH4 lost to the atmos- 
phere. CH4 has been implicated as a significant —_ 
house gas, perhaps second only to carbon dioxide 
(CO2). While CH4 concentrations in the atmosphere 
are lower than those of CO2, its warming potential is 
thought to be from 10 to 140 times greater than that of 
CO2 on a mass basis. CH4 is also considered to be a 
product of the production and transportation of natural 
gas to the consumer. If the losses of CH4 during natu- 
ral gas production were large enough, they could 

reatly reduce or even negate the greenhouse bene- 

its from switching to natural gas combustion. 


161,788 

PBS1-232082/GAR PC A07/MF A02 
American Gas Association Labs., Cleveland, OH. 
Variability of Natural Gas Composition in Select 
Major Metropolitan Areas of the United States. In- 
terim Report, August 1990-March 1991. 

W. E. Liss, and W. H. Thrasher. Mar 91, 127p GRI- 
91/0111 

Contract GRI-5089-293-1848 

Sponsored by Gas Research Inst., Chicago, IL. 


The interim report quantifies potential regional and 
seasonal variations in the composition and physical 
properties of natural gas in selected major urban areas 
of the United States over a one-year time period. Major 
urban areas were chosen because they represent a 
large segment of existing gas consumers and are envi- 
sioned to be a key market area for natural gas vehi- 
cles. The report lists the results of statistical analyses 
of gas composition in ten U.S. nonattainment cities for 
either ozone or carbon monoxide levels. The data are 
intended to provide a strong statistical basis for under- 
standing the chemical and physical properties of natu- 
ral gas in support of engine and vehicle manufacturers 
making equipment design and development decisions 
as well as related R&D initiatives on ye recipro- 
cating engine technology and vehicle refueling and 
storage. Additional program work is underway to 
expand the data base to represent a total of 25 major 
urban areas. 


161,789 

PB91-232124/GAR PC AO5/MF A01 

Charles ay cay oe a <n MA. - 

Impact of gen Supply Constraints on Natural- 

Gas-Based "Steelmaking — Topical 
ns soe aer4 


R Pp oO i 

J.C. A al, A. R. Frydeniund, and J. R. Sinek. 
1991, 77p CRA-571, GRI-91/0104 

Contract GRI-5086-800-1447 

Sponsored by Gas Research Inst., Chicago, IL. 


The use of natural gas in iron and steel making is 
closely linked with oxygen consumption. Blast furnace 
oxygen consumption was 34 billion cubic feet in 1989, 
accounting for about 20 percent of total steel industry 
oxygen use. Blast furnace unit consumption of oxygen 
has risen at an average annual rate of about 8 percent 
since 1970 due to productivity requirements and the 
increasing use of fuel injection to displace coke. The 
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study provides insight into the cost tradeoffs and eco- 
nomic benefits associated with the adoption of high- 
rate natural gas injection in blast furnaces. Estimates 
of oxygen supply requirements for a number of natural 
gas-based technologies are also provided. 


161,790 

PB91-508036/GAR CP T02 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

Coal Supply and Transportation Model (Stand 
Alone Version 1991). 

Model-Simulation. 

1991, mag tape DOE/SW/MT-91/043 

System: IBM 3084 (370); MVS/XA operating system. 
— oe PB86-106259, PB86-190758, and PB87- 
235107. 

Available in 9-track tape, 1600 or 6250 bpi. For 6250 
bpi, the price is T02. 


The Coal Supply and Transportation Model projects 
distribution patterns of coal supply and intermodal 
movements of coal. Both rail and water movements 
are represented covering all major U.S. rail lines and 
barge or collier routes. Rail shipments are differentiat- 
ed by sector and various adjustments are possible for 
coal cleaning, use of compliance coal, etc. A complete 
set of reports are produced showing detailed ship- 
ments, production, and transportation routes. Informa- 
ae steam and metallurgical coal exports is also 
available. 


161,791 

PB91-509737/GAR CP DO3 
Risk and Industrial Safety Consultants, Inc., Des 
Plaines, IL. 

LNGFIRE: A Thermal Radiation Model for LNG 
Fires, Version 4.5 (for Microcomputers). 
Model-Simulation. 

Jun 90, 1 diskette GRI/SW/DK-91/004 

System: IBM PC or compatible; MS QUICK BASIC Ver- 
sion 4.5 operating system, 384K. Language: BASIC. 
LNGFIRE is a stand-alone user-friendly program writ- 
ten and compiled in BASIC using Microsoft’s Quick 
BASIC Version 4.5. Supersedes PB91-507145. Spon- 
sored by Gas Research Inst., Chicago, IL. 

The software is on one 360K, 5 1/4 inch diskette, 
double density. File format: ASCII. Documentation in- 
cluded; may be ordered separately as PB91-220137. 


Results of Liquified Natural Gas (LNG) fire tests con- 
ducted since 1962 were reviewed and an improved 
model for —t exclusion distances was devel- 
oped and verified. The model assumes that the flame 
takes the shape of a cylinder or a parallelepiped, de- 
pending on whether the fuel impoundment area is cir- 
cular or rectangular in shape. The model allows for 
flame drag and tilt in the presence of wind. 


161,792 

PB91-509760/GAR CP T02 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

National Coal Model, Version 8. 

Model-Simulation. 

1991, mag tape DOE/SW/MT-91/044 

System: IBM 3084 (370); MVS/XA operating system. 
oo. FORTRAN, ASSEMBLY. See also PB86- 
1 i 

Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T02. 


The National Coal Model (NCM) projects coal produc- 
tion by State; coal transportation flows; and fuel con- 
sumption by electric utilities based on specified levels 
of electricity consumption, existing and planned gener- 
ating capacity, the economics of electricity generation, 
and nonutility demand for coal. The NCM is a highly 
disaggregated coal supply and utility model. Coal de- 
mands in each of 44 regions are met via a transporta- 
tion network from existing and new mines in 31 supply 
regions. Flue gas desulfurization technology is inter- 
nally represented and both sulfur and other emissions 
are reported. 


161,793 
PB91-509786/GAR 


CP T02 
National Energy Information Center, Washington, DC. 
Report of Oil imports into the United States and 
Puerto Rico, 1990 (EIA-814) Historic. 

Data file. 

1990, mag tape DOE/DF/MT-91/046 

System: IBM 370/3084; MVS/XA operating system. 
See also PB90-502444. 


Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T02. Documenta- 
tion included; may be ordered separately as PB91- 
220327. Documentation is also on a file. 


Form EIA-814 provides data on imports of crude oil 
and petroleum products into the United States and 
Puerto Rico. These data are used by the Department 
of Energy for monitoring petroleum supply and 
demand. Also, they are compiled into monthly and 
annual reports for publication. Form ElA-814 must be 
filed by each importer of record who imports petroleum 
into the 50 States, the District of Columbia, or Puerto 
Rico. The data are final 1990 data by month. 


161,794 

PB91-800995/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
Hydrogen Storage. January 1980-October 1991 
(Citations from the NTIS Database). 

Rept. for Jan 80-Oct 91. 

Sep 91, 57p 

Supersedes PB90-855727. 


The bibliography contains citations concerning feasi- 
bility studies and field investigations regarding the stor- 
age of hydrogen in a liquid or gaseous phase. Topics 
include descriptions of specific programs undertaken 
by various agencies and institutions, storage methods 
for automotive fuels, and economic aspects. Some at- 
tention is given to materials considerations for storage 
tanks and transport facilities. (Contains 194 citations 
with title list and subject index.) 


Geothermal Energy 


161,795 

AD-A238 396/6/GAR PC A07/MF A02 
Comarco, Inc., ony ante CA. Weapons Support Div. 
Coso Monitoring Program, October 1989 through 
September 1990. 

Technical publication 1 Oct 89-30 Sep 90. 

J. H. Monahan, and D. E. Condon. Jan 91, 141p 
NWC-TP-7138 

Contract N60530-88-D-0019 


The Coso Monitoring Program is a continuing effort in 
support of the development of the Navy’s geothermal 
resources within the Known Geothermal Resource 
Area (KGRA). Data are presented on the monitoring of 
steam flow rates and temperatures, water levels in 
ponds and wells, water chemistry, and rainfall in the 
Coso Hot Springs Resort Area in California. A monthly 
photographic essay of the mud pots and pools shows 
the variation of surface water levels throughout the 
year. One monitoring site is located within Devils Kitch- 
en, and the other stations are located along the Airport 
Lake-Coso Hot Springs Fault. Temperature data are 
used as collected, while the steam flow data are con- 
verted from graph units to steam flow in pounds per 
hour. The conversion factors for the steam data are 
calculated using the standard orifice equation for gas 
flow. The Barton pressure differential meters and tem- 
perature recorders were calibrated during the months 
of April and May. 


161,796 

DE91014072/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Overview of the Heat Cycle Research project. 

C. J. Bliem, and G. L. Mines. 1991, 16p EGG-M- 
91137, CONF-9103105-6 

Contract ACO7-761D01570 

Geothermal program review: the geothermal partner- 
ship--industry, utilities and government meeting the 
challenges of the 90’s (9th), San Francisco, CA (USA), 
19-21 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


The Heat Cycle Research project is developing the 
technology base that will permit a much greater utiliza- 
tion of the moderate- temperature, liquid-dominated 
geothermal resources, particularly for the generation 
of electrical power. The emphasis in the project has 
been the improvement of the performance of binary 
power cycles. The investigations have been examining 
concepts projected to improve the brine utilization by 
20% relative to a “Heber-type” binary plant; these in- 
vestigations are nearing completion. Preparations are 
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currently underway in the project to conduct field in- 
vestigations of the condensation behavior of supersa- 
turated turbine expansions. These investigations will 
evaluate whether the projected additional 8% to 10% 
improvement in brine utilization can be realized by al- 
lowing these expansions. Analytical studies of an 
“ideal” cycle’s performance have shown that the con- 
cepts under project investigation, are approaching the 
practical limits of performance. Future program efforts 
will focus on the problems associated with heat rejec- 
tion and on the transfer of the technology being devel- 
oped to industry. 10 refs., 6 figs. 


161,797 


DE91014095/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Hydrothermal opportunities and challenges in the 
basin and range. 

D. D. Faulder. 1991, 16p EGG-M-91162, CONF- 
9103105-7 

Contract ACO07-761D01570 

Geothermal program review: the geothermal partner- 
ship--industry, utilities and | titer meeting the 
challenges of the 90’s (9th), San Francisco, CA (USA), 
19-21 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 
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Geothermal development in the Basin and Range is a 
viable alternative for a portion of the new power. The 
existing fields in operation, short development lead 
times, ability to add incremental power generation, and 
the favorable environmental aspects all bode well for 
the industry. The Basin and Range province has a 
large inventory of both developed and undeveloped 
prospects. Currently, there are 434 MW(sub e) (gross) 
of installed generating capacity, which has been added 
at an average rate 67 MW(sub e) per year. Additional 
areas can be considered as maturing exploration pros- 
pects. An improved exploration and development ap- 
proach would rely on a multi-disciplinary team of ge- 
ologists, geochemists, geophysicists, and reservoir en- 
gineers. An exploration model would be developed by 
the team and continually reevaluated as exploration 
and development progressed. The role of the reservoir 
engineer would be the ongoing incorporation of geo- 
logic and engineering data into a reservoir model, pro- 
viding a reality check on the exploration team. At each 
stage, the model is available to management for the 
latest estimates of reservoir deliverability, project eco- 
nomics, a reservoir management plan, and be used for 
well site selection. 15 refs., 3 figs. 


161,798 


DE91014171/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Industrial consortium for the utilization of the 
geopressured-geothermal resource. 

J. aa Wys. 15 Feb 91, 17p EGG-M-91095, 
CONF-9103105-8 

Contract AC07-761D01570 

Geothermal program review: the geothermal partner- 
ship--industry, utilities and — meeting the 
challenges of the 90’s (9th), San Francisco, CA (USA), 
19-21 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 
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Four feasibility studies have been developed by the 
INEL on thermal enhanced oil recovery (TEOR) Use of 
Supercritical Fluid processes for Detoxification of Pol- 
lutants, and Hydraulic Conversion to Electricity, and 
Direct Use. The studies provide information bases for 
potential industrial partners in the resource utilization. 
A joint proposal from Los Alamos National Laboratory 
(LANL) and INEL on supercritical fluid processes in 
going forward. Western Resources Technology has 

un development of a dozen geopressured well 
projects. An hydraulic turbine test will be conducted at 
Pleasant Bayou in Summer of 1991. Dr. Wayne Steele 
of Anglewood, TX, a retired medical doctor, is propos- 
ing to raise fresh water Australian lobsters in the Pleas- 
ant Bayou Well fire water pond. Additional projects 
such as catfish farming, crayfish, desalintion plant and 
agricultural greenhouse use of the resource heat are 
“waiting in the wings” for the DOE wells to become 
available for pilot use projects. 2 figs. 


161,799 


DE91014823/GAR 
Wyoming Univ., Laramie. 


PC A05/MF A01 


Improved computational schemes for the numeri- 
cal modeling of hydrothermal resources in Wyo- 
ming. Final report. 

ty ge rept. 

H. P. Heasler, J. H. George, and M. B. Allen. May 90, 
95p DOE/ID/12738-1 

Contract FG07-881D12738 

Sponsored by Department of Energy, Washington, DC. 


Anew method, the Conjugate Gradient Squared (CGS) 
solution technique, is shown to be extremely effective 
when applied to the finite-difference solution of con- 
ductive and convective heat transfer in geologic sys- 
tems. The CGS method is compared to the Successive 
Over/Under Relaxation schemes, a version of the 
Gaussian elimination method, and the Generalized 
Minimum Residual (GMRES) approach. The CGS pro- 
cedure converges at least ten times faster than the 
nearest competitor. The model is applied to the Ther- 
mopolis hydrothermal system, located in northwestern 
Wyoming. Modeled results are compared with meas- 
ured temperature-depth profiles and results from other 
studies. The temperature decrease from 72C to 54C 
along the crest of the Thermopolis anticline is shown 
to result from cooling of the geothermal fluid as it 
moves to the southeast. Modeled results show correct 
general trends, however, a time-varying three-dimen- 
sional model will be needed to fully explain the effects 
of mixing within the aquifers along the crest of the anti- 
cline and thermal affects of surface surface topogra- 
phy. 29 refs., 18 figs., 2 tabs. 


161,800 

DE91015146/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Geothermal materials development: FY 1990 ac- 
complishments and current activities. 

Progress rept. 

L. E. Kukacka. Jan 91, 20p BNL-45995, CONF- 
9103105-9 

Contract AC02-76CH00016 

Geothermal program review: the geothermal partner- 
ship--industry, utilities and SS, meeting the 
challenges of the 90’s (9th), San Francisco, CA (USA), 
19-21 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


Advances in the development of hydrothermally stable 
materials, the commercial availabilities of which are 
considered essential for the attainment of the Geo- 
thermal Division’s (GD) Hydrothermal Category Objec- 
tives, continue to be made. Fiscal year 1990 R&D was 
focused on reducing well drilling and completion costs, 
energy conversion costs, and on mitigating corrosion 
in well casing. Activities on lost circulation control ma- 
terials, CO(sub 2)-resistant lightweight cements and 
thermally conductive corrosion and scale-resistant 
linear systems have reached the final development 
stages. In addition, field tests to determine the feasibil- 
ity for the use of polymer cement liners to mitigate HCI- 
induced corrosion at the Geysers were perf L 
Technology transfer efforts on high temperature elas- 
tomers for use in drilling tools such as drillpipe protec- 
tors and rotating head seals were continued under 
Geothermal Drilling Organization sponsorship. Recent 
accomplishments and ongoing work on each of these 
activities are described in the paper. 8 refs. 
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161,801 
DE91014468/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

Integration of a dessicant cooling system with a 
stag turbine and an absorption re ition cycle 
to meet the total annual energy requirements of 
small- and medium-size communities. 

B. J. Jody, E. J. Daniels, D. K. Karvelas, and F. J. 
Dudek. 10 May 91, 26p ANL/CP-73243, CONF- 
9106215-2 

Contract W-31109-ENG-38 : 
Annual International District Heating and Cooling As- 
sociation (IDHCA) conference (82nd), San Francisco, 
CA (USA), 22-26 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. The 
Portions of this document are illegible in microfiche 
products. 


This paper describes the integration of a centrally lo- 
cated desiccant air dehumidification and cleaning 
system with a steam and gas (STAG) turbine and an 
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ab: tion refrigeration cycle. We evaluated the po- 
tential for energy conservation and application limita- 
tions of the integrated system. The dessicant pro- 
duces dry air that be be cooled using outside air and 
transported to end users located far away from the site 
without expensive insulation. A humidifier at the user’s 
site can spray water in the dry air to reduce its temper- 
ature and increase its relative humidity to attain the de- 
sired comfort levels. The dry air can also be mixed with 
return hair (depending on their relative enthalpies and 
fresh-air requirements) from the conditioned space, 
and the mixture can be processed further using con- 
siderably less energy than when moist air is used. Pre- 
liminary analyses indicate that a 4-ft pipe can be used 
to carry an equivalent of 1000- 1500 tons of refrigera- 
tion in a humid climate. A simple payback of less than 
a year can be achieved when the distance is within 
about 2000 ft and when the avoided cost of the me- 
oy fama equipment is properly accounted 
or. S. 


161,802 
DE91014590/GAR 
Lawrence Berkeley Lab., CA. 
Energy and lighting decisions. 

R. R. Verderber. Jun 86, 38p LBL-22553, CONF- 
8607382-1 

Contract AC03-76SF00098 

Association of Southeast Asian Nations (ASEAN) 
workshop, Berkeley, CA (USA), 23 Jul 1986. Spon- 
sored by Department of Energy, Washington, DC. 


This report reviews the fundamental principles of light- 
ing and uses them to evaluate energy-conserving light- 
i The selection of the 
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ing equipment and techniques. 

proper lighting components and systems is complex, 
requiring a ki of the characteristics of light 
sources and their interactions with the auxiliary equip- 
ment and the environment. Furthermore, there are 
subjective aspects of lighting that are difficult to quanti- 
fy. We address the simplistic way in which lighting is 
commonly approached, then present an argument as 
to the critical nature of the lighting decision. In the final 
sections we discuss and evaluate lighting equipment in 
terms of its applications and characteristics. Familiarity 
with the fundamental characteristics of the elements 
of lighting equipment will also permit more judicious 
appraisal and use of lighting concepts that may be in- 
troduced in the future. 6 figs., 9 tabs. 


161,803 
DE91014711/GAR PC A03/MF A01 


Lawrence Berkeley Lab., CA. 

Thermally efficient fluorescent fixtures. 
M. J. Siminovitch, F. M. Rubinstein, and R. E. 
Whiteman. Sep 90, 17p LBL-29294, CONF-9010365- 
2 


Contract ACO3-76SF00098 

Institute of Electrical and Electronics Engineers (IEEE) 
industry applications society conference, Seattle, WA 
(USA), 7-12 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


This paper describes the development of thermally ef- 
ficient compact fluorescent fixtures. Experimental data 
shows that decreases in fixture efficiency can ap- 
proach 20% due to elevated temperature conditions 
inside the lamp compartment. These elevated tem- 
peratures increase the minimum lamp wall tempera- 
ture of the compact fluorescent lamp and reduce the 
light output and efficacy of the lamp ballast system. A 
series of prototype fixtures are described that employ 
convective venting and heat sinking to reduce elevat- 
ed lamp temperatures. These cooling strategies can 
produce 20% increases in light output and efficacy. 4 
refs., 10 figs. 


161,804 

PB91-232132/GAR PC A03/MF A01 
Chamberlain Mfg. Corp., Niles, IL. GARD Div. 
Commercial Building Systems Analysis. Final 
Re — 1988-July 1989. 

J. Glazer, and R. H. Henninger. Jul 91, 29p GRI-91/ 
0189 

Contract GRI-5087-245-1593 

Sponsored by Gas Research Inst., Chicago, IL. 


The report describes the methodology used for con- 
ducting an economic analysis of Gas Heat Pumps 
(GHP’s) and competing space conditioning equipment 
in the light commercial range. The economic analysis 
began by obtaining equipment installed costs and de- 
termining the yearly energy usage for each type of 
space conditioning equipment applied to a small office 
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building and quick service restaurant in 17 cities. The 
installed costs of competing technologies were ob- 
tained via a survey in various cities throughout the 
United States. The yearly energy costs for this equip- 
ment and GHP’s were calculated by using the DOE- 
2.1C Hourly Energy Analysis Computer Program. The 
DOE-2 program was modified specifically to simulate 
the complexity of gas heat pumps by incorporating 
special FORTRAN algorithms. Performance curves 
were developed and included in the GHP computer 
model based on empirical data. An economic analysis 
was conducted comparing GHP’s and competing 
equipment using both payback and net present value 
methods which included an examination of the effect 
of the change in future utility costs. The results of the 
analysis are not included in the report because they 
are based on proprietary performance information. 


161,805 


PB91-232140/GAR 
Tecogen, Inc., Waltham, MA. 
Modulating Furnace and Zoned Heating System 
Development. Final Report, July 1987-December 
1989. 

S. J. Feldman. Jan 91, 55p TR4509-016-91, GRI-91/ 
0075 


PC A04/MF A01 


Contract GRI-5087-245-1522 
Sponsored by Gas Research Inst., Chicago, IL. 


The report describes an experimental modulating fur- 
nace and a zoned warm air heating system for use in 
residences. The system was installed and tested at the 
National Association of Home Builders’ (NAHB) 
SMART HOUSE in Bowie, Maryland. The key features 
of this system include: (1) continuous modulation of 
firing rate and supply air over a wide range, (2) closed- 
loop control to maintain a desired supply air flow under 
varying system resistances, (3) continuous modulation 
of combustion air to maintain efficiency, (4) a propor- 
tional-integral control algorithm operating on meas- 
ured temperatures and set points in each zone to set 
the furnace firing rate, (5) low-cost on/off dampers to 
direct air flow to those zones calling for heat, and (6) a 
single microprocessor-based controller that integrates 
all aspects of the system. 


Miscellaneous Energy Conversion & 
Storage 


161,806 


DE91014447/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Alternative materials for solid oxide fuel cells: 
Chromite interconnections. 

J. L. Bates, and L. A. Chick. Jun 91, 21p PNL-SA- 
19561, CONF-9105223-1 

Contract ACO6-76RL01830 

Fuel cell contractors meeting, Morgantown, WV (USA), 
6 May - 6 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


This research and development is directed to modifi- 
cation of state-of-art and to development of analogous 
and alterative materials as solid oxide fuel cells elec- 
trodes and interconnections and consists of three 
tasks: electrical and thermal properties of state-of-the- 
art and alternative interconnection materials as func- 
tions of composition, structure, synthesis and process- 
ing methods; materials synthesis and processing 
methods to produce state-of-the-art and alternative 
interconnection chromite and manganite materials that 
can be sintered in air below 15: without the use of 
additives; and Electrochemical behavior of materials 
interfaces to understand the kinetics and electro- 
chemical and chemical processes. This report dis- 
cusses R&D directed toward understanding the fac- 
tors that affect air sinterability, sintering mechanisms 
and the thermal expansion of La(1-x)SrxCrO3 and Y(1- 
x)CaxCrO3. 8 refs., 6 figs. 


161,807 


DE91014538/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Plasma 
Fusion Center. 
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DC CICC retrofit magnet preliminary design, pro- 
tection analysis and software development. Quar- 
es ress report. 

J. Chen, P. G. Marston, J. R. Hale, and A. M. 
— May 91, 47p DOE/PC/90350-3, PFC/RR- 


1-10 
Contract FG22-90PC90350 
Sponsored by Department of Energy, Washington, DC. 


Research continued on a DC CICC retrofit magnet. A 
previous model of this dipole MHD magnet indicated 
that a thin tension strap might be adequate for the su- 
perstructure. The stresses in windings, filler and ten- 
sion strap were found to be within acceptable limits. 
However, the filler in the precious model occupied 
almost the same amount of space as the windings. 
The present model has been designed to use a mini- 
mum amount of filler, and to use it only between the 
windings and the tension strap. The filler in the previ- 
ous model has been, for the most part, replaced by 
windings, and the filler is now estimated to occupy only 
1/9 of the space occupied by the windings. The ten- 
sion strap is intended to be shaped to follow a funicular 
(momentiess) curve. The degree of success in ap- 
proaching the funicular curve will, however, be known 
accurately only after the analysis. This model repre- 
sents the most recent iteration of the geometrical con- 
figuration of the windings developed to examine the 
corresponding change in stresses. 4 refs., 15 figs., 3 
tabs. 


161,808 

N91-27612/1/GAR PC A06/MF A02 
National Research Council, Washington, DC. 
Assessment of Research Needs for Wind Turbine 
Rotor Materials eee 
K. J. Araj, T. A. Fisher, and J. C. Kronenburg. 1991, 
115p NAT-S-324, LC-91-60990 

Contract DE-AC04-89AL-58181 


Wind-driven power systems represent a renewable 
technology that is still in the early stages of its devel- 
opment and maturation. It is a renewable power tech- 
nology that, during the course of its rapid evolution 
over the last decade, has accumulated significant, 
large-scale, utility-connected experience. The focus is 
on the need for improved knowledge of materials prop- 
erties and advanced, economical, high volume manu- 
facturing processes. The first chapter: (1) traces the 
evolution of wind power systems in the United States; 
(2) identifies the principle components of a power-gen- 
erating wind turbine; and (3) presents a simplified de- 
scription of the relationship between the power in the 
wind and the power flow through the turbine drive train, 
and describes the characteristics of the wind environ- 
ment that impact both the short and long term structur- 
al integrity of wind turbines. The remaining chapters of 
this report explore and further define the need for im- 
proved materials properties, manufacturing processes, 
and control systems. 


161,809 
N91-27966/1/GAR 

(Order as N91-27962/0/GAR, PC oar 4 
Nagoya Univ. (Japan). Dept. of Electrical Engineering. 
poaeoe Sc aimgpangl from Energy to Electricity 
Using Plasma as a Medium: The Separation of lons 
by the Medium. 
Y. Kato, K. Sato, K. Nakamura, C. Yamabe, and K. 
Horii. May 91, 6p 
In National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 40-45. 


In a energy converter from laser energy to electricity 
converter, using plasma as a medium, the influence of 
the mesh coarseness in the converter and the in- 
crease in the conversion efficiency from the plasma’s 
kinetic energy to electricity using the plural ion collec- 
tor system are reported. 
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PAT-APPL-7-454 608/GAR 
Los Alamos National Lab., NM. 
Fuel cell water transport. 
Patent Application. 

N. E. Vanderborgh, and J. C. Hedstrom. Filed 21 Dec 
89, 37p DE91011702 

Contract W-7405-ENG-36 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The moisture content and temperature of hydrogen 
and oxygen gases are regulated throughout traverse 


PC NO3/MF A01 


of the gases in a fuel cell incorporating a solid polymer 
membrane. At least one of the gases traverses a first 
flow field adjacent the solid polymer membrane, where 
chemical reactions occur to generate an electrical cur- 
rent. A second flow field is located sequential with the 
first flow field and incorporates a membrane for effec- 
tive water transport. A control fluid is then circulated 
adjacent the second membrane on the face opposite 
the fuel cell gas wherein moisture is either transported 
from the control fluid to humidify a fuel gas, e.g., hydro- 
gen, or to the control fluid to prevent excess water 
buildup in the oxidizer gas, 09. oxygen. Evaporation of 
water into the control gas and the control gas tempera- 
ture act to control the fuel cell gas temperatures 
— the traverse of the fuel cell by the gases. 6 
igs. 
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PAT-APPL-7-471 341/GAR 
Oak Ridge K-25 Site, TN. 
High heel. 
Patent Application. 

S. V. McGrath. Filed 1 Jan 90, 21p DE91011555 
Contract ACO05-840R21400 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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This invention relates generally to flywheels and re- 
lates more particularly to the construction of a high 
speed, low-mass flywheel. Flywheels with which this 
invention is to be compared include those constructed 
of circumferentially wound filaments or fibers held to- 
gether by a matrix or bonding material. Flywheels of 
such construction are known to possess a relatively 
high hoop strength but a relatively low radial strength. 
Hoop-wound flywheels are, therefore, particularly sus- 
ceptible to circumferential cracks, and the radial stress 
limitations of such a flywheel substantially limit its 
speed capabilities. It is an object of the present inven- 
tion to provide a new and improved flywheel which ex- 
periences reduced radial stress at high operating 
speeds. Another object of the present invention is to 
provide flywheel whose construction allows for radial 

rowth as flywheel speed increases while providing 
the necessary stiffness for transferring and maintain- 
ing kinetic energy within the flywheel. Still another 
object of the present invention is to provide a flywhee 
having concentrically-disposed component parts 
wherein rotation induced radial stresses at the inter- 
faces of such component parts approach zero. Yet an- 
other object of the present invention is to provide a 
flywheel which is particularly well-suited for high speed 
applications. 5 figs. 


161,812 
PB91-800987/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Fuel Cells. January 1986-October 1991 (Citations 
from the NTIS Database). 

Rept. for Jan 86-Oct 91. 

Sep 91, 5ip 

Supersedes PB90-854100. 


The bibliography contains citations concerning the de- 
velopment and utilization of fuel cells for energy pro- 
duction and storage. Topics include system descrip- 
tions and evaluation, theoretical aspects, and design 
and fabrication considerations. Molten carbonate and 
phosphoric acid fuel cells are among the types consid- 
ered. (Contains 156 citations with title list and subject 
index.) 
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DE91014946/GAR PC A06/MF A02 
Oak Ridge National Lab., TN. 

Environmental Regulatory Update Table, May 


199 

ane rept. 

L. M. Houlberg, G. T. Hawkins, and M. S. Salk. Jun 
91, 104p ORNL-6658/R4 

Contract AC05-840R21400 

Environmental Sciences Division Publication No. 3643. 
Sponsored by Department of Energy, Washington, DC. 


The Environmental Regulatory Update Table provides 
information on regulatory initiatives of interest to DOE 





operations and contractor staff with environmental 
management responsibilities. The table is updated 
each month with information from the Federal Register 
and other sources, including direct contact with r ula- 
tory agencies. Each table entry provides a chronologi- 
cal record of the rulemaking process for that initiative 
with an abstract and a projection of further action. 


161,814 

MIC-91-04635/GAR PC E12/MF E01 
Environment Canada. Energy Research and Develop- 
ment Programme, Ottawa (Ontario). 

Canada. Environment Canada. Energy Research 
= Development Programme: Annual report 1989- 


c1991, 153p 
Text in English and French (Bilingual). 


Annual report providing a detailed overview of the 
pepe Research and Development Program associat- 
the interdepartmental Panel on Energy R&D. A 
comprehensive summary is provided for each Serv- 
ice’s resources, including annual reports for individual 
projects. Projects are listed by organization and detail 
amount spent, objectives, accomplishments, problems 
— publications, and recommendations for 
each. 


Reserves 


161,815 
DE91014626/GAR PC A09/MF A02 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 
Petroleum marketin ~ jo , June 1991. 
12 Jun 91, 186p DO! VEINS (6(91/06) 


This report is designed to give information and statisti- 
cal data about a variety of crude oils and refined petro- 
leum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales 
for use by industry, government, private sector ana- 
lysts, educational institutions, and consumers. Data on 
crude oil include the domestic first purchase price, the 
f.o.b. and landed cost of imported crude oil, and the 
refiners’ acquisition cost of crude oil. Sales data for 
motor gasoline, distillates, residuals, aviation fuels, 
—" and propane are presented. 12 figs., 55 


161,816 
DE91014672/GAR PC A03/MF A01 
Maine State pee eynaet | Office, Augusta. 

Home heati prndomsinge be oe is price survey, 1990-1991 heat- 
ing season. Final report. 

Progress rept. 

1991, 15p DOE/CE-91014672 

Sponsored by Department of Energy, Washington, DC. 


The 1990--1991 args season was the first time in 
Maine that the Home — Fuels Survey was con- 
ducted for the ~ DOE by the Maine State gee 
Office (SPO). The SPO surveyed cash and cred 
prices for Number 1 and Number 2 fuels, while DOE 
surveyed the cash price for Number 2. In the first year 
of surveying propane usage there were some antici- 
pated problems, namely identifying the appropriate 
dealers and identifyi titying a common u = price (the 
= charged for purchase of 650 to 800 gallons was 
). Number 2 cost over $1/gallon before Labor 
Dev, and prices rose into late fall. A mild winter en- 
abled many to wait for lower prices, and dealers report- 
ed small deliveries rather than filling tanks. Prices nn 
after the new year and were still falling in March, 
the heating season ended for DOE. Inventories i 
creased dramatically in August (41% of capacity, up 
from 15% in July); due to the mild winter, dealers com- 
eee of a slow draw down of inventories. 2 figs. 
(MHB) 
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161,817 
DE91015159/GAR . 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Annual outlook for oil and gas 1991. 

Jun 91, 136p DOE/EIA-0517(91) 


This publication provides projections of crude oil and 
natural gas an, consumption, and prices through 
the year 2010. discusses in detail recent develop- 


pe in the crude oil and natural gas markets, empha- 

the recent chai in the oil and gas industries 
ond implications o aoe — over the longer 
term. 27 refs., 29 figs., 20 
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DE91014328/GAR PC A05/MF A01 
Sandia National Labs., Albuquerque, NM. 
Construction of the molten salt pump and valve 


PA Bator, and R. L. Dowling. May 91, 93p SAND- 


Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC 


The purpose of the molten salt pump and vaive test 
loop is to demonstrate the performance, reliability, and 
lifetime of full-scale hot and cold salt pumps and 
valves for use in commercial salt-in-tube receiver solar 
power plant. The test hardware consists of two 
pum) loops, one to simulate the hot side of the re- 
ceiver at a temperature of 565C (referred to as the hot 
loop) and one to simulate the receiver's cold side at 

(referred to as the cold loop). Each loop contains 
a pump and five representative valves sized for a 60- 
MWe commercial solar power plant using molten salt 
heat transport fluid. The test loop is of the Molten 
Salt Subsystem/Component Test riment, which 
is being conducted to reduce the technical risk of 
building and operating commercial solar central receiv- 
er plants. The Py ae managed by Sandia National 
Laboratories with Babcock and Wilcox as the prime 
contractor, is cost shared by the US Department of 
Energy and six contractors. 25 figs., 9 tabs. 


161,819 

MIC-91-04534/GAR PC E12/MF E01 
Amorphous Silicon Research Group, Ottawa (Ontario). 
a silicon solar cells, development to- 
wards industrial production. 

¢ ah 117p SSC-M91-7/141-1991E, ISBN-0-662- 


Contract CANMET-23283-7-6084 
This report describes the 


single junction by cepoat ( 
structure, formed by depositi 


in and development of 

cells with a novel 
doped silicon (aSi) thin 
films on top of an oppositely silicon (cSi) wafer 
(classified as heterojunction aSi:CSi solar cells (HJ- 
cells)). The investigation was conducted to increase 
the efficiencies of HJ-cells; to explore ways of reduc- 
ing the cost of production especially by replacing the 
expensive single crystal wafers with cheaper, lower 
quality material; and to address the manufacturing po- 
tential of this process. 
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N91-27204/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Concentrator Testing U Projected | 

K. S. Jefferies. 1991, 16p NAS 1.15:104349, 
NASA-TM-104349 

Presented at the = Intersociety A ag Conversion 
Engineering Conference, Boston, Ma, 4-9 Aug. 1991; 
pe by ANS, *AICHE, SAE, Wo AIAA, ASME, 
and | 


The projected meee ara a “ye used to Seen 
concentrator op oped cnerp ms oon 

reflected onto ‘the ceiling of the wee faci to Iheorsti. 
cal facet outlines. This system was tested by compar- 
ing ceiling images to facet outlines computed using 
facet characteristics measured by the digital image ra- 
diometer (DIR) optical measuring system. The agree- 
ment was good, confirming the accuracy of both opti- 
cal systems. Six facets were mounted in the centers of 
the pie sectors of one hexagonal panel. Differences 
between the facets and facet nonsymmetries were ob- 
served in photographs of the ceiling images of these 
facets. 


-6129, 
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N91-27206/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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— System Level Model of the PMAD DC Test 


N. V. Dravid, T. J. Kacpura, and K. Tam. 1991, 9p 
NAS 1.15:104515, E-6384, NASA-TM-104515 
Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, Ma, OO A . 1991; 
pee yr by ANS, SAE, ACS, AIAA, ASME, IEEE, 
ai 3 


er management and distribution direct current 
fe IAD DC) t test bed was set up at the NASA Lewis 
Research Center to investigate Space Station Free- 
dom Electric Power Systems issues. Efficiency of test 
bed operation a i te improves with a computer 
simulation model of the test bed as an me yee! tool of 
investigation. Such a model is devel using 
Electromagnetic Transients Program (EMTP) and is 
available to the test bed developers and experiment- 
ers. The computer model is assembled on a modular 
basis. Device models of different types can be incorpo- 
tated into the system model with only a few lines of 
code. A library of the various model types is created for 
this purpose. Simulation results and corresponding 
= — results are presented to demonstrate model 
val L 
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N91-27207/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

of Test Beds to the Defini- 
tion and Evolution of the Space Freedom 


J. F. Soeder, R. J. Frye, and R. L. Phillips. 1991, 9p 
NAS 1.15:104504, E-6365, NASA-TM-104504 

Presented at the 26TH Intersociety Energy 
Engineering Conference, Boston, Ma, a £8 a 
pvr | by ANS, SAE, ACS, AIAA, ASM! 


Since the ay of the Space Station Freedom 
Program (SSFP), the Lewis Research Center (LeRC) 
and the Rocketdyne Division of Rockwell International 
have had Saas efforts underway to develop test 
beds to support the definition of the detailed electrical 
power system design. Because of the extensive redi- 
rections that have taken place in the Space Station 
Freedom Program in the past several years, the test 
bed effort was forced to accommodate a large number 
of changes. A short hist bd these program —- 
and their impact on the LeRC test beds is >resented to 
understand how the current test bed ration has 
evolved. The current test objectives and develop- 
ment approach for the current DC Test Bed are dis- 
cussed. A description of the test bed configuration, 
along with its power and controller hardware and its 
software components, is presented. Next, the uses of 
the test bed during the mature in and verification 
phase of SSFP are examined. Finally, the uses of the 
test bed in operation and evolution of the SSF are ad- 
dressed. 


1991; 
| IEEE, 


161,823 


N91-27208/8/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Update on Results of SPRE Testing at NASA 


Lewis. 
J. E. Cairelli, D. M. Swec, W. A. Wi We 
ing, and F. J. Madi. 1991, o 
1.15:104425, E-6258, NASA-TM-1 re 
He woes at the 26TH Intersociety Energy 
Engineer ence, Boston, Ma, 08 9 
Seenwed by CONS. SAE, ACS, AIAA, ASM 
and AICHE. 


The Space Power Research Engine (SPRE), a free- 
piston Stirli a with a linear alternator, is being 
tested at Lewis Research Center as of the 
Civilian Space a Initiative (CST!) as a candi- 
date for high my = power. Results are pre- 
sented from recent SPRE tests cocaned to investigat- 
ed the effects of variation in the displacer seal clear: 
ance and pare centering area on engine per- 
formance and — impact of these vari- 
ations on PV power and are presented. 
Comparisons of the displacer seal clearance tests re- 
sults with HFAST code predictions show good agree- 
ment — PV power, but show poor agreement for PV 
efficiency. Correlations are Geoenied relating the 
piston midstroke position to the dynamic Delta P 
across the piston and the centering port area. Test re- 
sults indicate that a modest improvement in PV power 
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, IEEE, 
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and efficiency may be realized with a reduction in 
piston centering port area. 
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N91-27211/2/GAR PC A02/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 
Technology Dev lopment of Fabrication Tech- 
=e for Advanced Solar Dynamic Concentra- 
ors. 

Final Report. 

S. W. Richter. a 91, 9p NAS 1.26:187156, E-6380, 
NASA-CR-18 

Contract NASS-25266 

Presented at the 26TH Intersociety hayes | Conversion 
Engineering Conference, Boston Ma, 4-9 Aug. 1991; 
Cosponsored by ANS, SAE, ACS, AIAA, ASME, IEEE, 
and AICHE. 


The objective of the advanced concentrator pr — 
is to develop the technology that will lead to light- 
weight, highly reflective, accurate, scaleable, and long 
lived space solar dynamic concentrators. The ad- 
vanced concentrator program encompasses new and 
innovative concepts, fabrication techniques, materials 
selection, and simulated space environmental testing. 
Fabrication techniques include methods of fabricating 
the substrates and coating substrate surfaces to 
produce high quality optical surfaces, acceptable for 
further coating with vapor deposited optical films. The 
selected materials to obtain a high quality optical sur- 
face include microsheet glass and Eccocoat EP-3 
epoxy, with DC-93-500 selected as a candidate sili- 
cone adhesive and levelizing layer. The following pro- 
cedures are defined: cutting, cleaning, forming, and 
bonding microsheet glass. Procedures are also de- 
fined for surface cleaning, and EP-3 epoxy application. 
The results and analyses from atomic — and 
thermal cycling tests are used to determine effects 
of orbital conditions in a space environment. 


No{27213/8/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

n Considerations for Space Radiators Based 
on the | Liquid Sheet (LSR) Concept. 

A. J. Juhasz, and D. L. Chubb. 1991, 8p NAS 
1.15:105158, E-6446, NASA-TM- 105158 

Presented at the 26TH Intersociety Energy Conversion 
—: Conference, Boston, Ma, 4-9 Aug. 1991; 
Sponsored by ANS, SAE, ACS, AIAA, ASM | IEEE; 
and AICHE. 


Concept development work on space heat rejection 
subsystems tailored to the requirements of various 
space power conversion systems is proceeding over a 
broad front of technologies at NASA LeRC. Included 
are orbital and planetary surface based radiator con- 
cepts utilizing pumped loops, a variety of heat pipe ra- 
diator concepts, and the innovative liquid sheet radia- 
tor (LSR). The basic feasibility of the LSR concept was 
investigated in prior work which generated preliminary 
information indicating the suitability of the LSR con- 
cept for space power systems requiring cycle reject 
heat to be radiated to the space sink at low-to-mid 
temperatures (300 to 400 K), with silicon oils used for 
the radiator working fluid. This study is directed at per- 
forming a comparative examination of LSR character- 
istics as they affect the basic design of low earth orbit 
solar dynamic power conversion systems. The power 
(CBG) a considered were based on the closed Brayton 
= and the Free Piston Stirling (FPS) cycles, each 
power output of 2 kWe and using previously 
jane re oil (Dow-Corning Me2) as the radiator 
working fluid. Conclusions indicate that, due to its abili- 
ty for direct cold end cooling, an LSR based heat rejec- 
tion subsystem is far more compatible with a Stirling 
space power system than with a CBC, which requires 
LSR coupling by means of an intermediate gas/liquid 
heat exchanger and adjustment of cycle operating 
conditions. 


0 127214/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Solar Dynamic Power for Earth Orbital and Lunar 


J. E. Calogeras, M. O. Dustin, and R. R. Secunde. 

1991. 12p NAS i 15: 104511, E-6379, NASA-TM- 

1 11 

ne a at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, Ma, 4-9 Aug. 1991; 

pune § by ANS, SAE, ACS, AIAA, ASME, IEEE, 
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Development of solar dynamic (SD) technologies for 
space over the past 25 years by NASA Lewis Re- 
search Center brought SD power to the point where it 
was selected in the design phase of Space Station 
Freedom Program as the power source for evolution- 
ary growth. More recent studies showed that large cost 
savings are possible in establishing manufacturing 
processes at a Lunar Base if SD is considered as a 
power source. Technology efforts over the past 5 
years have made possible lighter, more durable, SD 
components for these applications. A review of these 
efforts and respective benefits is presented. 
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N91-27447/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Recent Progress in InP Solar Cell Research. 

|. Weinberg, D. J. Brinker, R. K. Jain, and C. K. 
Swartz. 1991, 9p NAS 1.15:104509, E-6375, NASA- 
TM-104509 

Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, Ma, 4-9 Aug. 1991; 
Sponsored by ANS, SAE, ACS, AIAA, ASME, IEEE, 
and AICHE. 


Significant new developments in InP solar cell re- 
search are reviewed. Recent accomplishments in- 
clude monolithic multibandgap two junction cells 
(three and two terminal) using InP as the top cell and 
lattice matched GalnAs and GalnAsP as the bottom, 
low bandgap component. Concentrator cells include 
the three terminal multibandgap cell and n + p cell 
using an InP substrate. The review also includes small 
scale production of ITO/InP cells and results for n + p 
InP ~~ ITO/InP cells in space on board the LIPS 3 
satellite. 
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N91-27611/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

—— Design of a Mobile Lunar Power 


P. C. Schmitz, B. H. Kenny, and C. R. Fulmer. 1991, 
13p NAS 1.15:104471, E-6376, NASA-TM-104471 
Presented at the 26TH Intersociety Energy Conversion 
Engineering Conference, Boston, Ma, 4-9 Aug. 1991; 
Sponsored by ANS, SAE, ACS, AIAA, ASME, IEEE, 
and AICHE. 


A preliminary design for a Stirling isotope power 
system for use as a mobile lunar power supply is pre- 
sented. Performance and mass of the components re- 
quired for the system are estimated. These estimates 
are based on power requirements and the operating 
environment. Optimizations routines are used to deter- 
mine minimum mass operational points. Shielding for 
the isotope system are given as a function of the al- 
lowed dose, distance from the source, and the time 
spent near the source. The technologies used in the 
—_ conversion and radiator systems are taken from 
ongoing research in the Civil Space Technology Initia- 
tive (CS T!) program. 


161,829 
N91-27613/9/GAR PC A03/MF A01 
—e Technology, Inc., Brook Park, OH. 

timiza ion, and Analysis of a Self-De- 
ploying PV Tent Array. 

inal Report. 

A. J. Collozza. Jun 91, 18p NAS 1.26:187119, E- 
6252, NASA-CR-187119 
Contract NAS3-25266 
Presented at the 26TH Intersociety Energy Conversion 
Engineering Conferences, Boston, Ma, 4-9 Aug. 1991; 
Sponsored by ANS, SAE, ACS, AIAA, ASME, IEEE, 
and AICHE. 


A tent shaped PV array was —. and the design 
was optimized for maximum specific power. In order to 
minimize output power variation a tent Menge of 60 deg 
was chosen. Based on the chosen tent angle an array 
structure was designed. The design considerations 
were minimal —— time, high reliability, and 
small stowage volume. To meet these considerations 
the array was chosen to be self-deployable, form a 
compact storage configuration, using a passive pres- 
surized gas deployment mechanism. Each structural 
component of the design was analyzed to determine 
the size necessary to withstand the various forces to 
which it would be subjected. Through this analysis the 
component weights were determined. An optimization 
was performed to determine the array dimensions and 
blanket geometry which produce the maximum specif- 


ic power for a given PV blanket. This optimization was 
performed for both lunar and Martian environmental 
conditions. Other factors such as PV blanket types, 
structural material, and wind velocity (for Mars array), 
were varied to determine what influence they had on 
the design point. The performance specifications for 
the array at both locations and with each type of PV 
blanket were determined. These specifications were 
calculated using the Arimid fiber composite as the 
structural material. The four PV blanket types consid- 
ered were silicon, GaAs/Ge, GaAsCLEFT, and amor- 
phous silicon. The specifications used for each blanket 
represented either present day or near term technolo- 
gy. For both the Moon and Mars the amorphous silicon 
arrays produced the highest specific power. 
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PAT-APPL-7-394 993/GAR PC NO3/MF A01 
Solar Energy Research Inst., Golden, C' 

Multi-source solar simulator using ‘single light 
source. 

Patent Application. 

K. A. Emery, and C. R. Osterwald. Filed 17 Aug 89, 
27p DE91011626 

Contract AC02-83CH10093 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Methods, techniques and apparatus are described for 
adjusting the spectral irradiance characteristics of a 
light source. The invention is applicable to any light 
source and has many areas of utility. One example is 
for simulating solar light for use in testing efficiency of 
photovoltaic cells. Solar light at any point in the world 
can be simulated. Also, light having any desired wave- 
length (or combination of desired wavelengths) can be 
obtained from a single light source using the tech- 
niques and apparatus of the invention. 4 figs. 


161,831 

PAT-APPL-7-676 910/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Solar Thermal Energy Receiver. 

Patent Application. 

K. W. Baker, and M. O. Dustin. Filed 27 Mar 91, 14p 
N91-23617/4 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A plurality of heat pipes in a shell receive concentrated 
solar energy and transfer the energy to a heat activat- 
ed system. To provide for even distribution of the 
energy despite uneven impingement of solar energy 
on the heat pipes, absence of solar energy at times, or 
failure of one or more of the heat pipes, ppt tse 
means are disposed on the heat ge which extend 
through a heat pipe thermal coupling means into the 
heat activated device. To enhance energy transfer to 
the heat activated device, the heat pipe coupling cavity 
means may be provided with extensions into the 
device. For use with a Stirling engine having passages 
for working gas, heat transfer members may be posi- 
tioned to contact the gas and the heat pipes. The shell 
may be divided into sections by transverse walls. To 
prevent cavity working fluid from collecting in the ex- 
tensions, a porous is positioned in the cavity. 


General 


161,832 
DE91013487/GAR 
Department of ae, Washington, DC. 
Energy Markets and 

Annual energy review, 1990. 

May 91, 334p DOE/EIA-0384(90) 


eo: A15/MF A03 
. Office of 


This Review presents long-term historical energy data. 
US energy consumption, production, trade, and prices 
are included. Also covered are consumption indica- 
tors, energy resources, petroleum, natural gas, coal, 
electricity, nuclear energy, renewable energy, and 
international energy. 5 figs., 129 tabs. (ERA citation 
16:020398) 
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DE91014928/GAR PC A03/MF A01 





Department of Energy, Washington, DC. Office of 
Energy Research. 
Science and Engineering Research Semester 
(SERS) for a students. Program de- 
scription and a PI tion. 

Dec 90, 40p /ER-0476 


The Department of 7 through the Science 
and Energy Research Semester (SERS), provides 
unique research opportunities for upper-level under- 
graduate students at six national laboratories, which 
have established Science Education Centers. At each 
Science Education Center, SERS participants have 
the opportunity to become involved in “hands-on” re- 
= ae with scientific teams engaged in long- 

inge investigations and using advanced facilities/ 
equipment SERS research opportunities are available 
in biomedicine, chemistry, materials science, engineer- 
ing, physics, environmental science, geoscience, 
mathematics, computer science, artificial intelligence, 
energy systems, and waste technology. SERS partici- 
pates follow a program with three basic elements: (1) 
participation in ongoing national energy-related re- 
search; (2) training and experience in the operation of 
sophisticated, state-of-the-art equipment and instru- 
ments; and (3) seminars, wcrkshops, and coursework 
designed to supplement the laboratory research expe- 
rience. 


161,834 


DE91014947/GAR PC A07/MF A02 
Oak Ridge National Lab., TN. 

Analysis of annual gee hee and moisture perform- 
ance of radiant barrier syst 

K. E. Wilkes. Apr 91, bog ORNL/CON-319 

Contract ACO5-840R21 

For Electric Power ten Institute. Sponsored by 
Department of Energy, Washington, DC. 


This report summarizes a project to model the annual 
thermal and moisture performance of radiant barrier 
systems installed in residential attics. A previously de- 
veloped model for the thermal performance of attics 
with radiant barriers was modified to allow estimates of 
moisture condensation on the underside of radiant 
barriers that are laid directly on top of existing attic in- 
sulation. The model was partially validated by compar- 
ing its predictions of ceiling heat flows and moisture 
condensation with data and visual observations made 
during a field experiment with full-size houses near 
Knoxville, Tennessee. Since the model predictions 
were found to be in reasonable agreement with the ex- 
perimental data, the models were used to estimate 
annual energy savings and moisture accumulation 
rates for a wide variety of climatic conditions. The 
models results have been used to identify locations 
where radiant barriers are cost effective and also 
where radiant barriers have potential for causing mois- 
ture problems. 58 refs., 20 figs., 32 tabs. 


161,835 


DE91015155/GAR PC A07/MF A02 
Department of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 
Organizational Cultural Assessment of the Mor- 
ntown En Technology Center. 
un 91, 127p DOE/EH-0197 


An Organizational Cultural Assessment (OCA) was 
performed at the Morgantown Energy Technology 
Center (METC) administering an Organizational 
Culture Survey (ots) that queried employees on the 
subjects of organizational culture, various aspects of 
communications, employee commitment, work group 
cohesion, coordination of work, environmental, safety, 
and health concerns, hazardous nature of work, safety 
and overall job satisfaction. The purpose of the OCS is 
to measure in a quantitative and objective way the 
notion of “culture; “ that is, the values, attitudes, and 
beliefs of the individuals working within the organiza- 
tion. In addition, through the OCS, a broad sample of 
individuals can be reached that would probably not be 
interviewed or observed during the course of a typical 
assessment. The OCA also provides a descriptive pro- 
file of the organization at one point in time that can 
than be compared to a profile taken at a different point 
in time to assess soy owt in the culture of the organi- 
zation. 9 refs., 33 figs. 
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DE91015226/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


ENVIRONMENTAL POLLUTION & CONTROL 


(STEM Thermal ror Systems and Materials 
ode ) sale lee ‘or DOE Office of Build- 
esearch. woh Monthty progress report, 


May 
May 191. 1991, 49p ORNL/M-1512 
pe AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Monthly Report of the Building Thermal Envelope 
Systems and Materials (BTESM) Program is a monthly 
update of both in-house ORNL projects and subcon- 
tract activities in the research areas of building materi- 
als, wall systems, foundations, roofs, and building 
diagnostics. Presentations are not stand-alone para- 
graphs every month. Their principal values are the 
short-time lapse between accomplishment and report- 

ing and their evolution over a period of several months. 
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161,837 

AD-A237 945/1/GAR PC A07/MF A02 
eee and Management Systems, Inc., Burling- 
ion, 

Hydrogen Fiuoride and Fiuorine Dispersion 
Models ——- Into the Air Force Dispersion 
Assessment Model. Volume 1. 

Final mong 1 Mar 89-30 Nov 90. 

P. K. Raj. 7 Dec 90, 148p GL- TR-90-0321-VOL-1 
Contract F19628-88-C-0056 


Hydrogen fluoride and fluorine are two of the chemi- 
cals that are handled, transported, and used by the 
U.S. Air Force. Because of the need to develop contin- 
ency planning to manage potential accidents involv- 
ing the release of either of these two toxic chemicals, 
dispersion models have been developed and integrat- 
ed into the Air Force Dispersion Assessment Model ( 
ADAM ) system. The thermodynamic aspects of the 
AF polymerization reaction and dissociation when 
mixed with air have been modeled and considered in 
dispersion calculations. The dispersion results have 
been compared with test results from the Goldfish 
Series of field tests. The agreement is good between 
predicted and measured parameters such as cloud 
temperature, cloud width, and downwind concentra- 
tion. The mixing of fluorine with ambient air has been 
modeled. Dispersion results for Fluorine are present- 
ed; however, due to the absence of any field data, no 
verification of predicted results are possible. 


161,838 

AD-A238 183/8/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Formulation of a Stochastic Sampling Error Model 
and a Signal Detection Algorithm for the Aerody- 
namic Particle Size Analyzer. 

E. Yee. Jun 91, 38p Rept no. DRES-SR-549 
Abstract in English and French. 


The determination of the distribution of airborne toxic 
particles as a function of the aerodynamic diameter 
provides important information as well as criteria for 
the definition of hazard as applied to levels of airborne 
contamination. This is because the aerodynamic parti- 
cle size distribution embodies the information related 
to particle density, diameter, shape factor and slip cor- 
rection that is critical for the characterization of particle 
motion in settling and impaction and it is these motions 
that are responsible for particle deposition in the respi- 
ratory tract and particle collection in aerosol a 
devices. For a given definition of hi 

some parameter related to the aerodynamic size distri- 
bution, this paper develops a statistical sampling error 
mode! for the parameter that is based on the Poisson 
process. Given that an ropriate sampling program 
has been designed for the measurement of the size 
distribution-related parameter with the aerodynamic 
particle size analyzer, this paper proceeds to the deri- 


161,841 


Air Pollution & Control 


vation of an optimum detection algorithm for the detec- 
tion of a signal aerosol sequence in a set of J aerosol 
samples with a common yee sen . The detection al- 
the generalized likelihood ratio 
siecued dati ie eacimten a See aden 
—™ rr eee 

peo variable 


161,839 
AD-A238 191/1/GAR PC A04/MF A01 
er ‘tape Research Lab. (Army), 


Champaign, IL. 
Training for TRADOC Environmental 
and Natural Resource Professionals. V 1A 


Feasibility er $a Concept Plan for a Universes 


Pinal techn technical rept. 
J. C. Nemeth, J. J. Fittipaldi, and N. S. Natoli. May 
91, 55p Rept no. CERL-TR-N-91/25 


The prevention of pollution and environmental degra- 
dation is vital to maintain effective and realistic traini 
areas for Training and Doctrine Command (TRADOC, DOG) 
activities. This report analyzes the training needs of 
environmental professionals in the TRA work 
force, outlines a model training program to fill those 
needs, and evaluates the feasibility of enya bee a 
program. Volume | of this report specifies: (1) 

of environmental tegen pene to be trained, by back- 
ground, experience, and responsibilities, (2) the train- 
ing needs of the work force, and the categories of 
training to be accomplished under a broad training pro- 
gram, and (3) the conditions and operational con- 
Straints that will bear upon a successful environmental 
training program. 


161,840 

DE91013946/GAR PC A03/MF a 

Rochester Univ., NY. boy ok of Chemical pp ep 

Comparative study of 

pa with H2S and "302, — qoegrans 
September-December 

S. V. Sotirchos. Jan 91, 22p DOE/PC/90301-T1 

Contract FG22-90PC90301 

Sponsored by Department of Energy, Washington, DC. 


The primary objective of this project is the investigation 
Ma ye Bay pn ye capacity of 
porous metal oxides for removal of 


i studies, which will include reactivity 
evolution studies and pore structure characterization 
using a variety of methods. Our work will focus on 
oxides that can react ( fast) both with SO2 
and H2S. We intend to iately e the differ- 
ences of the sulfidation and sulfation reactions to elu- 


porous i mi 
quarter, a detailed survey of the literature for studies 
on the sulfidation and sulfation reactions of metal 


oxides was carried out. Previously developed mathe- 
matical models for tra reaction, and structure 
evolution during gas-solid reactions with solid product 
occurring in porous media + mat ed used to theoretically 
investigate the reactions of two zinc oxide sor- 
bents, distributed by United Catalysts. 22 refs., 3 figs. 


161,841 
DE91014048/GAR PC A03/MF A01 
p= Dept. of Energy and Natural Resources, Spring- 


Chemical coal cleaning using selective oxidation. 
Technical (quarterly) report, December 1, 1990- 


February - 1991. 


- ess rep 
gis ‘and E. J. Hippo. 1991, 33p DOE/PC/ 
50176. T26 
Contract FG22-90PC90176 
Sponsored by Department of Energy, Washington, DC. 


The combustion of high sulfur coals —— sub- 
stantially to the problems associated with acid rain. 
Current and pending clean air legislation is designed to 
reduce this problem by cutting the — of sulfur diox- 
ide that may be nema into the e. These 
new laws prevent the direct and efficient utilization of 
many important Illinois coals reserves which, unfortu- 
nately are high in sulfur. This may present the already 
troubled Illinois coal industry with a difficult future if so- 
lutions to the sulfur problem are not found. During this 
quarter samples of IBCSP coals 101 and 106 have 


November 15, 1991 111 





ENVIRONMENTAL POLLUTION & CONTROL 


Air Pollution & Control 


been obtained and aliquots ground to different particle 
sizes. Proximate, total sulfur, BTU and particle size dis- 
tributions have been performed on these samples. In 
addition desulfurization studies have been performed 
in which particle size distributions have nN per- 
formed on these samples. In addition desulfurization 
studies have been performed in which particle size, re- 
action time and reaction temperature parameters were 
varied. Results obtained to data support the followin: 

the preliminary conclusions: (1) samples of IBC 10 

and 106 can be desulfurized to levels of 40 and 50% 
respectively at room temperature. (2). In addition to re- 
moving sulfur peroxyacetic acid can be used to im- 
prove the ash contents of the coals. (3). although most 
of the sulfur removal can be attributed to pyrite remov- 
al, some organic sulfur removal has been observed. 
(4). The peroxyacetic acid oxidation of coal may be an 
alternative method for the determination of organic 
sulfur contents. (5). increasing the reaction tempera- 
ture enhances both rate and level of desulfurization, 
(6). No or very little improvement in the levels of desul- 
firuzation were achieved by grinding to very small parti- 
cle sizes. Although this conclusion is based on only 
room temperature results it is significant and indicates 
— expensive grinding may not be necessary. 12 figs., 

S. 


161,842 

DE$1014059/GAR PC A06/MF A02 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 

Regional Emissions Data Base and Evaluation 
System (REDES): Technical and system documen- 
tation of Version 2.0. 

J. V. Rausch, and G. A. Boyd. Nov 90, 109p ANL/ 
EAIS/TM-43 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy (DOE) Innovative Clean 
Coal Technology (ICCT) program has solicited propos- 
als from the private sector to demonstrate innovative 
technologies that allow the clean use of coal as an 
energy source. To aid in evaluating the potential of 
these proposed technologies to reduce environmental 
residuals, DOE and ICCT Source Evaluation Board 
asked Argonne National Laboratory to develop a 
series of data bases and a personal-computer-based 
model. Argonne created version 1.0 of the Regional 
Emissions Data Base and Evaluation System (REDES) 
in 1988. Version 1.0 was revised, and Version 2.0 was 
released in 1989. Version 2.0 of REDES is available to 
the public through the National Energy Software 
Center (telephone 708-972-7250). In 1988, Argonne 
National Laboratory published Regional Emissions 
Data Base and Evaluation System (REDES), report 
ANL/EES-TM-351, to document Version 1.0 of the 
REDES data bases and the computer model. In 1990, 
Argonne prepared this report to describe the changes 
and improvements that were made to Version 1.0 of 
REDES to create Version 2.0. Together with ANL/ 
EES/TM-351, this report provides the user with a com- 
plete description of REDES, which is designed to fore- 
cast the change in emissions that could result from 
— a particular clean coal technology. 29 figs., 6 
S. 


161,843 

DE91014063/GAR PC A03/MF A01 
North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 

Catalytic fabric filtration for simultaneous NOx and 
particulate control. Quart technical progress 
report, January 1-March 31, 1991. 

G. F. Weber. Apr 91, 23p DOE/PC/90361-T2 
Contract AC22-90PC90361 

Sponsored by Department of Energy, Washington, DC. 


The objective of this program is to develop advanced 
concepts for removal of NOx from flue gas emitted by 
coal-fired utility boilers, or for the control of NOx forma- 
tion by advanced combustion modification techniques. 
The concept should have application to both new and 
retrofit coal-fired systems or retrofit coal-fired systems. 
Also, the concept should show the potential for a 50% 
cost savings when compared to a commercial selec- 
tive catalytic reduction (SCR) process le of 
meeting the 60 ppm NOx emission limit. The EERC ap- 
proach to meeting the a objective involves the 
development of a catalytic fabric filter for simultaneous 
NOx and particulate control. Recent advances have 
shown that a high-activity catalyst can be applied to a 
high-temperature glass cloth resulting in a fabric filter 
material that can operate at temperatures higher than 
commercially available, coated glass fabric. In bench 
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scale experiments, over 90% of the NOx is removed 
by catalytic reduction with ammonia to form nitrogen 
and water. The catalyst employed at this time is vana- 
dium/titanium. Other catalyst options are being evalu- 
ated. 7 refs., 2 tabs. 


161,844 
DE$1014122/GAR PC A05/MF A01 
Oak Ridge National Lab., TN. 
Estimating costs of electric utility compliance with 
1 revisions to the Clean Air Act. 

. L. Hillsman, and D. R. Alvic. Apr 91, 86p ORNL/ 
TM-11712 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


Several bills have been in Congress to reduce emis- 
sions of sulfur dioxide and nitrogen oxides from elec- 
tric power plants. The effects of these bills on electrici- 
ty costs depend on features of the bills, on the mix of 
generating capacity owned by different electric utilities, 
on the technologies available for complying with the 
legislation, and on the time horizon used to calculate 
the costs. A system of computer software has been 
developed to make utility-specific estimates of the ef- 
fects of different legislation on electricity costs. Exam- 
ple results from the model suggest that the emissions 
—- systems Poa gee in some legislation may 
have less effect than expected on compliance costs. 
19 refs., 8 figs., 5 tabs. 


161,845 

DE$1014138/GAR PC A05/MF A02 
Lawrence Livermore National Lab., CA. 

Johnston Island air quality monitoring systems 
user’s guide: System description and standard op- 
erating procedures. 

S. Martins. Feb 91, 97p UCRL-CR-105428 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This document is an overview of Monitor Labs air-qual- 
ity monitoring systems installed at the Johnston Island 
JCAD Facility during 1990 by personnel from Law- 
rence Livermore National Laboratory (LLNL). All John- 
ston Island personnel involved with air-quality monitor- 
ing should become familiar with this document. It sup- 
plements other training and documentation. This 
report is written from a user’s standpoint and assumes 
that the reader has some familiarity with air-quality sys- 
tems. It represents a consolidation of information from 
many different sources, including training classes 
video tapes, Monitor Labs manuals, personal experi- 
ences with the systems, and verbal communications 
with Monitor Labs employees. This document includes 
background information on the project and descrip- 
tions of the systems and all components; it makes sug- 
gestions for daily, weekly, and quarterly standard oper- 
ating procedures; it details the installation and tests 
performed by LLNL/Monitor Labs personnel in bring- 
ing the systems on-line; it -_ the current status of 
the systems; and it provides suggestions for future 
modifications and/or additions. 7 figs. 


161,846 

DE91014187/GAR PC A03/MF A01 

Washington Univ., Seattle. Dept. of Chemical Engi- 

neering. 

Chemistry of coal-related microparticles. (Quarter- 

ly report), December 1, 1990-February 28, 1991. 
rogress rept. 

E. J. Davis, and B. Krieger-Brockett. 1991, 15p DOE/ 

PC/89790-T1 

Contract FG22-89PC89790 

Sponsored by Department of Energy, Washington, DC. 


This research project involves the study reactions of 
coal macerals and sorbent microparticles used to 
remove SO2 and/or H2S from process streams. To 
measure reaction rates a charged single microparticle 
is held eletrodynamically in one or more laser beams 
by su ac and dc electrical fields. One of the 
laser beams is used for light-scattering measurements 
to determine the particle size and to provide the excita- 
tion source for obtaining Raman spectra to chemically 
characterize the a The other beam, an infrared 
beam, is used to heat that particle electromagnetically. 
The first year of the research was devoted to prelimi- 
nary experimental work and design studies. In this 
second year techniques are still being developed, but 
experimental measurements on single macerals are 
now being carried out. 4 figs. 


161,847 
DE$1014191/GAR PC A03/MF A01 


Energy and Environmental Research Corp., Irvine, CA. 
Evaluation of pgm | and low NOx burners 
on a wall fired boiler. Technical progress report 
No. 2, January 1, 1991-March 31, 1991. 

26 Apr 91, 29p DOE/PC/90547-T2 

Contract FC22-91PC90547 

Sponsored by Department of Energy, Washington, DC. 


This clean coal technology project will demonstrate a 
combination of two developed technologies to reduce 
both NOx and (to some extent) SOx emissions: Gas 
reburning and low NOx burners. The demonstrations 
will be conducted on a pre-NSPS utility boiler repre- 
sentative of US boilers that contribute significantly to 
the inventory of acid rain precursor emissions: a wall 
fired unit. Low NOx burners operate on the principle of 
delayed mixing between the coal fuel and burner air, 
so that less NOx is burned. Gas reburning is a combus- 
tion modification technique that consists of firing 80-- 
85 percent of the fuel neney te to the total heat 
release in the lower furnace. Reduction of NOx to mo- 
lecular nitrogen (N2) is accomplished via the down- 
stream injection of the remaining fuel requirement in 
the form of natural gas (which also reduces the total 
SOx emissions). In a third stage, burnout air is injected 
at lower temperatures in the upper furnace to com- 
plete the combustion rocess without generating sig- 
nificant additional NOx. The specific goal of this 
project is to demonstrate NOx and SOx emission re- 
ductions of 75 percent or more as a result of combin- 
ing LNB and GR to a utility boiler having the design 
characteristics mentioned above. A Host Site Agree- 
ment has been signed by EER and a utility ee 
the State of Colorado: Public Service Company of Col- 
orado (Cherokee Unit No. 3, 172 MW(sub e)) front wall 
fired boiler near Denver. 


161,848 
DE91014245/GAR PC A03/MF A01 
Bechtel Corp., San Francisco, CA. 

Confined zone dispersion fiue gas desulfurization 
demonstration. Quarterly report No. 1, October 13, 
1990-January 31, 1991. 

Progress rept. 

22 Feb 91, 33p DOE/PC/90546-T1 

Contract FC22-91PC90546 

Sponsored by Department of Energy, Washington, DC. 


Under the Cooperative Agreement with DOE, Bechtel 
and Pennsylvania Electric Company (Penelec) will 
jointly demonstrate Bechtel’s confined zone disper- 
sion (CZD) process for removing both sulfur and nitro- 
Se pollutants from the flue gases leaving a coal-fired 

iler. Demonstration testing of the CZD process will 
be conducted on the 147 MWe coal-fired generating 
Seward Station Unit 15 of Penelec. The test will utilize 
one-half of the existing flue gas capacity, and will be 
designed to demonstrate the viability of the process 
and its operability at a total cost of less than $300/ton 
of SO(sub 2) removed. The CZD process involves in- 
jecting a finely atomized slurry of reactive lime into the 
duct work of a coal-fired utility boiler. The principle of 
the confined zone is to form a wet zone of slurry drop- 
lets in the middle of the duct confined in an envelope 
of hot gas between the wet zone and the duct walls. 
The lime slurry reacts with part of the sulfur dioxide 
(SO(sub 2)) in the gas, and the reaction products dry to 
form solid particles. An electrostatic precipitator (ESP) 
downstream from the point of injection captures the 
reaction products, along with the fly ash entrained in 
the flue gas. 2 figs. 


161,849 

DE91014247/GAR PC A03/MF A01 

Pure Air, Allentown, PA. 

Adva Flue Gas Desulfurization (AFGD) Dem- 
Project. Technical progress report No. 

1, December 20, 1989-March 31, 1990 and April 1, 

1990-June 30, 1990. 

1990, 19p DOE/PC/89660-1 

Contract FC22-90PC89660 

Sponsored by Department of Energy, Washington, DC. 


This project entails the design, construction and oper- 
ation of a 528 MWe AFGD facility to remove SO2 from 
coal-fired power plant flue gas at the Northern Indiana 
Public Service Company’s Bailly Generating Station, 
located approximately 12 miles northeast of Gary, Indi- 
ana. The facility will be used to demonstrate a variety 
of advanced technical and business-related features, 
during a three-year period of operation which is sched- 
uled to begin in the summer of 1992. These features 
include: ~— large absorber, high velocity co-current 
absorber, direct injection of pulverized limestone, 





single loop absorber with in situ oxidation to produce 
commercial gypsum, air rotary sparger, wastewater 
evaporation system, and an “own and operate” busi- 
ness arrangement. The AFGD facility will achieve SO2 
removal levels of 95% or more, without chemical addi- 
tives. During the reporting period January 1990 
through June 1990, design activities passed the 50% 
completion point. Three test programs were in 
progress to support the project — A brief descrip- 
tion of the work performed for each of these tests is 
provided below. 


161,850 
DE91014320/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Development of LBL PhoSNOX combined NOx/ 
SO2 treatment process. 

S. G. Chang, D. Littlejohn, and D. Liu. Apr 91, 20p 
LBL-30679, CONF-9107134-1 

Contract AC03-76SF00098 

Annual coal preparation, utilization, and environmental 
control contractors conference (7th), Pittsburg, PA 
(USA), 15-18 Jul 1991. Sponsored by Department of 
Energy, Washington, DC. 


The LBL PhoSNOX process is a new advanced flue 
gas treatment process with the potential for removing 
more than 95% of both NOx and SO2 from flue gas. 
The initial idea of the process was conceived in 1987. 
The process uses yellow phosphorus (P4) to induce 
the oxidation of insoluble NO to NO2. P4 reacts with 
flue gas O2 to produce ozone which selectively oxi- 
dizes NO to NO2. Subsequently, NO2 and SO2 are re- 
moved from flue gas by dissolution into an aqueous 
alkaline solution/slurry. P4 is converted to a desirable 
commercial by-product, phosphoric acid, as a result of 
this interaction. During the past year, parametric stud- 
ies of the NO removal efficiency and the P/NO stoichi- 
ometric ratio were carried out with the 20 cfm bench- 
scale system. The parameters studied included the 
concentrations of NO in flue gas and P4 in spraying 
liquors. The fate of NOx, SO2, and P4 was investigat- 
ed. Computer modelings of the NOx and SO2 removal 
efficiencies and chemistry of nitrogen-sulfur com- 
pounds in scrubbing liquors were performed. A revised 
process configuration was proposed, and a mass bal- 
ance of nitrogen, sulfur and phosphorus was made. An 
updated process economical evaluation was per- 
formed by George Lee of Bechtel Corporation. A 
safety evaluation was conducted by FMC. Pilot plant 
tests involving Bechtel Corp. and FMC were planned. 6 
refs., 5 figs., 1 tab. 


161,851 
DE91014467/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

E and cost impact of materials separation on 
municipal waste combustors. 

F. Stodolsky, and D. O. Moses. 1991, 29p ANL/CP- 
73177, CONF-910659-29 

Contract W-31109-ENG-38 

Annual meeting and exhibition of the Air and Waste 
Management Association (AWMA) (84th), Vancouver 
(Canada), 16-21 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


New Source Performance Standards (NSPS) for new 
municipal waste combustors (MWCs) and emission 
guidelines for — MWCs have been promulgated 
by the Environmental Protection Agency (EPA). A 25 
wt % materials separation requirement was included in 
the standards (new sources) and guidelines (existing 
sources), but was subsequently dropped. In proposing 
the requirements, EPA believed that there would be 
both direct air emissions reduction, and nonair quality 
benefits considering net costs, energy, and other envi- 
ronmental impacts. In this paper, we assessed the 
energy impact and associated costs of materials sepa- 
ration. Impact from a national perspective and from the 
perspective of the MWC owner was assessed. From a 
national ive, the energy required to recycle 
must be compared against the energy needed for ex- 
traction and manufacture from virgin raw materials, 
and this in turn must be compared against the energy 
value of the combustible MSW fraction. At times, the 
economics of material separation and recycling 
appear poor because of competing efficiencies of 
scale of traditional extraction and processing of virgin 
raw materials, as well as a lack of markets for recov- 
ered materials. In this analysis, we address these 
issues. 8 refs., 5 figs. , 3 tabs. 
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North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 

Opportunities in the synfuels industry. 

1988, 309p CONF-8808320 

Contract AC22-90PC90361 

Opportunities in the synfuels industry: SynOps 88, Bis- 
marck, ND (USA), 29-31 Aug 1988. Sponsored by De- 
partment of Energy, Washington, DC. 


This report contains presentations from the synfuels 
industry conference. Major topics of discussion in- 
clude: alternative synfuels; enhanced coal utilization; 
emission control; solid waste characterization/reuse; 
and bioremediation. Individual projects are processed 
separately on the data base. 
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DE91014531/GAR PC A03/MF A01 
— Policy Research Center, Inc., Washington, 


Northeast regional biomass energy program. Final 
August 1989-September 1990. 

Progress rept. 

R. A. O’Connell. Oct 90, 17p DOE/OR/21389-29 

Contract FG05-830R21389 

Sponsored by Department of Energy, Washington, DC. 


This Final Report summarizes the actions of the past 
nad (7th year), an overview of the Northeast Regional 

iomass Program (NRBP), the biomass energy chal- 
lenge, and future direction. Attached to this report are 
the four quarterly reports previously submitted which 
provide specific details. The management structure 
and program objectives for the Northeast Regional 
Biomass Program remain unchanged from previous 
years. The funding for this year however has been con- 
siderably reduced permitting the issuance of grants to 
states to be held to $15,000/state. It also meant that 
fewer projects could be undertaken in the technical 
subcontract area. To alleviate this condition, $120,000 
of unobligated state grant funds has been transferred 
to the technical subcontract area. Technical projects 
have been selected by the NRBP Steering Committee. 
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DE91014636/GAR PC A03/MF A01 

Georgia Inst. of Tech., Atlanta. School of Chemical En- 

= 

shee temperature membranes for H(sub 2)S and 
sub 2) separations. Quarterly progress report, 

January 1, 1991-April 30, 1991. 

J. Winnick. 1991, 349 DOE/PC/90293-3 

Contract FG22-90PC90293 

Sponsored by Department of Energy, Washington, DC. 


Work continued on the application of membranes for 
H(sub 2)S and SO(sub 2) separations. Several major 
accomplishments were achieved during the present 
reporting period. First, a viable electrode was identified 
and tested, both for stability and cell performance. 
Second, particle size distributions were determined for 
the candidate matrix materials, allowing a better un- 
derstanding of which materials will yield high quality 
membranes. Third, a long duration run was completed 
at substantially higher current densities, proving the ef- 
fectiveness of Si(sub 3)N(sub 4) as a matrix and the 
lithiated nickel oxide as an electrode. 10 figs. 
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DE91014724/GAR PC A03/MF A01 
Acurex Corp., Research Triangle Park, NC. Environ- 
mental Systems Div. 

Theoretical approach for enhanced mass transfer 
effects in-duct flue gas desulfurization processes. 
Quarterly report No. 11, January 1-March 31, 1991. 
ey oa rept. 

22 Apr 91, 39p DOE/PC/88874-T13 

Contract AC22-88PC88874 

Sponsored by Department of Energy, Washington, DC. 


During the reporting period of January 1 to March 31, 
1991, bench- and pilot-scale experiments were con- 
ducted to measure the enhancement of mass transfer 
in dry duct injection and slurry injection processes. 
Section 2 presents the results of experiments with 
moist solids in the short time differential reactor 
(STDR). Solids containing Meredosia and Beverly fly 
ash were tested. The maximum conversion that was 
measured for any particular solid occurred for an opti- 
mum initial free moisture content. The amount of an 
optimum initial free moisture increased as solids sur- 
face area increased. ion 3 summarizes the work 
that has been done to quantify the ability of lime/fly 
ash solids to carry moisture. Critical moisture, as deter- 
mined by sieving tests, of a variety of calcium silicate 
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solids correlated well with surface area over a range of 
9--128 m(sup 2)/g. Section 4 describes grinding for re- 
activation of spent solids from dry injection and slurry 
injection. Increased reactivity with (SO(sub 2)) was 
measured for dry ground mixture of spent Ca(OH)(sub 
2) and Beverly fly ash compared to as-received spent 
Ca(OH)(sub 2). Section 5 discusses the results of pilot- 
plant testing of buffer additives for the enhancement of 
oun absorption during slurry injection process. 9 
igs., S. 
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DE91014725/GAR PC A03/MF A01 
Energy and Environmental Research Corp., Irvine, CA. 
Enhancing the use of coals by gas reburning-sor- 
bent injection. Quarterly report No. 14, January 1- 
March 31, 1991. 

Progress rept. 

29 Apr 91, 33p DOE/PC/79796-T13 

Contract FC22-87PC79796 

Sponsored by Department of Energy, Washington, DC. 


The objective of this project is to evaluate and demon- 
strate a cost effective emission control technology for 
acid rain precursors, oxides of nitrogen (NOx) and 
sulfur (SOx), on two coal fired utility boilers in Illinois. 
The units selected are representative of pre-NSPS 
design practices: ta ial and cyclone fired. Work on 
a third unit, wall fired, has been stopped because of 
funding limitations. The specific objectives are to dem- 
onstrate reductions of 60 percent in NOx and 50 per- 
cent in SO x emissions, by a combination of two devel- 

tech ies, gas reburning (GR) and sorbent in- 


jection (SI). Progress is discussed. 
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DE91015091/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
am sampling and analysis in support of 
R. R. McGuire, J. E. Harrar, J. S. Haas, R. J. Eagle, 
and B. D. Andresen. 6 Apr 91, 32p UCRL-ID-107216 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The third National Trail Inspection took place at the 
Monsanto Chemical Plant in Luling, Louisiana. In order 
to test the effectiveness of environmental sampling 
(soil, water and air) in determining the nature of the 
chemical process in a given production plant and to 
examine the distance from a process building that 
samples can effectively be taken, we needed to select 
some materials that constituted components of proc- 
ess streams. Three materials were selected: 1. isopro- 
pyl amine for air monitoring, 2. 4-nitrophenol, one of 
the precursors in the acetaminophen process, and 3. 
an intermediate in the production of glyphosate for 
ROUNDUP that is known simply as gi ite inter- 
mediated. LLNL did not participate in the air sampling 
nor the analysis for isopropyl amine. This paper dis- 
cussed the steps in this experiment including sample 
collection, sample workshop, sample analysis the re- 
sults and discussion and the conclusion. 3 figs., 6 tabs. 
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DE91015105/GAR 

Argonne National Lab., IL. 
Argonne radon-in-air analysis system. 

H. F. Lucas. 1991, 40p ANL/CP-73419, CONF- 
9103179-1 

Contract W-31109-ENG-38 

Technical exchange meeting on radon calibration from 
National Institute of Standards and Technology (NIST) 
Ra-226 solution standards, Grand Junction, CO (USA), 
13-14 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


The methods used or developed at Argonne National 
Laboratory (ANL) for the measurement of radon in air 
are summarized in this presentation. The radon cali- 
bration work for the last several years has been entire- 
ly maintained by F. Markun (Analytic Services Section). 
14 refs., 17 figs., 2 tabs. 
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Methods for determination of low-molecular 
weight carbonyl compounds in the ambient atmos- 


A. Vairavamurthy, J. M. Roberts, and L. Newman. 
Jan 91, 108p BNL-46244, CONF-9008162-3 
Contract AC02-76CH00016 

Symposium on measurement of airborne compounds: 
sampling, analysis, and data interpretation, Washing- 
ton, DC (United States), 26-31 Aug 1990. Sponsored 
by Department of Energy, Washington, DC. 


Determination of carbonyl compounds in the ambient 
atmosphere is receiving increasing attention because 
of the critical role these compounds play in tropo- 
spheric organic chemistry. Currently, field measure- 
ments are very limited mainly because of the analytical 
challenges posed by trace concentrations and interfer- 
ences arising from atmospheric copollutants. We 
review here the methods for used for determination of 
carbonyl compounds, from an atmospheric chemistry 
a emphasizing the principles, advantages, 
and limitations. Since a large number of varied types of 
methods have been used specifically for determination 
of formaldehyde, it is considered separately from other 
carbonyls. It is clear that despite more than a decade 
of work, many problems related to sampling, interfer- 
ences, and artifacts have not been resolved. Because 
of the increasing demand for time-series measure- 
ments in field studies, and automated method for con- 
tinuous ——? and analysis of carbonyls is very 
much required. The widely used liquid chromatogra- 
phic method based on 2,4-dinitrophenylhydrazine deri- 
vatization unsuitable for this purpose because 
of the lengthy collection times required to achieve sub- 
ppbv detection limits. Important issues to be consid- 
ered in the development of a suitable field method and 
=" approaches are discussed. 155 refs., 19 figs., 
S. 
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DE$1015242/GAR PC A03/MF A01 
N Carolina Univ. at Chapel Hill. Dept. of Environ- 


mental Sciences and Engineering. 

Cyclone performance and optimization. Eleventh 
uarterly report. 
rogress rept. 

D. Leith. 15 Jun 90, 25p DOE/PC/79922-T14 


Contract FG22-87PC79922 
Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are: to characterize the 
a flow pattern within cyclones, to revise the theory 
or cyclone performance on the basis of these findings, 
and to design and test cyclones whose dimensions 
have been optimized using revised performance 
theory. This work is important because its successful 
completion will aid in the technology for combustion of 
coal in pressurized, fluidized is. During the past 
quarter, we have nearly completed modeling work that 
employs the flow field measurements made during the 
past six months. In addition, we have begun final work 
using the results of this project to develop improved 
design methods for cyclones. This work involves opti- 
mization using the lozia-Leith efficiency model and the 
Dirgo pressure drop model. This work will be complet- 
ed this summer. 9 figs. 
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North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 
Cyclone performance and optimization. Tenth 
uarterly report. 
rogress rept. 
D. Leith. 15 Mar 90, 16p DOE/PC/79922-T13 
Contract FG22-87PC79922 
Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are: to characterize the 
a flow pattern within cyclones, to revise the theory 
lor cyclone performance on the basis of these findings, 
and to design and test cyclones whose dimensions 
have been optimized using revised performance 
theory. This work is important because it successful 
completion will aid in the technology for combustion of 
coal in pressurized, fluidized beds. During the past 
quarter, we have (1) significantly stren ned our 
data set for radial and tangential velocities through the 
cyclone, (2) developed a technique to filter noise from 
the radial velocity measurements, (3) modified our 
Model program so that we can now use our flow field 
measurements to predict cyclone collection efficiency 
for particles of various sizes. 3 figs. 
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North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 

Cyclone performance and optimization. Ninth 
quarterly report. 

Progress rept. 

D. Leith. 15 Dec 89, 15p DOE/PC/79922-T12 
Contract FG22-87PC79922 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are: to characterize the 
on flow pattern within cyclones, to revise the theory 
or cyclone performance on the basis of these findings, 
and to design and test cyclones whose dimensions 
have been optimized using revised performance 
theory. This work is important because its successful 
completion will aid in the technology for combustion of 
coal in pressurized, fluidized beds. During the fall, we 
have made progress toward modeling the gas flow ina 
cyclone, based on experimental measurements made 
during the past summer. Details of the model under 
development are described below. 
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DE91015245/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 

Cyclone performance and optimization. Eighth 
quarterly report. 

Progress rept. 

D. Leith. 15 Sep 89, 21p DOE/PC/79922-T11 
Contract FG22-87PC79922 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are: to characterize the 
= flow pattern within cyclones, to revise the theory 
or cyclone performance on the basis of these findings, 
and to design and test cyclones whose dimensions 
have been optimized using revised performance 
theory. This work is important because its successful 
completion will aid in the technology for combustion of 
coal in pressurized, fluidized beds. During the summer 
we have made progress in two areas. First, we have 
finished developing techniques for characterizing the 
flow field within our cyclone. We have now used these 
techniques with a Stairmand high efficiency cyclone to 
show the radial as well as the tangential velocity distri- 
bution. Second, we have conducted a study to deter- 
mine the effect of particle concentration on collection 
efficiency. Results of progress in both areas are dis- 
cussed. 4 figs. 
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DE91015246/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 

Cyclone performance and optimization. Seventh 
quarterly report. 

Progress rept. 

D. Leith. 15 Jun 89, 16p DOE/PC/79922-T10 
Contract FG22-87PC79922 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are: to characterize the 
eS flow pattern within cyclones, to revise the theory 
or cyclone performance on the basis of these findings, 
and to design and test cyclones whose dimensions 
have been optimized using revised performance 
theory. This work is important because its successful 
completion will aid in the technology for combustion of 
coal in pressurized, fluidized beds. We have now re- 
ceived all the equipment necessary for the flow visual- 
ization studies described over the last two progress re- 
ports. We have begun more detailed studies of the gas 
flow pattern within cyclones as detailed below. Third, 
we have begun studies of the effect of particle concen- 
tration on cyclone performance. This work is critical to 
— of our results to commercial operations. 1 
ig. 
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DE91015247/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 
Cyclone performance and optimization. Sixth 
—— report. 

rogress rept. 
D. Leith. 15 Mar 89, 17p DOE/PC/79922-T9 
Contract FG22-87PC79922 
Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are: to characterize the 
as flow pattern within cyclones, to revise the theory 
or cyclone performance on the basis of these findings, 

and to design and test cyclones whose dimensions 

have been optimized using revised performance 


theory. This work is important because its successful 
completion will aid in the technology for combustion of 
coal in pressurized, fluidized beds. This quarter, we 
have been hampered somewhat by flow delivery of the 
bubble generation system and arc lighting system 
placed on order last fall. This equipment is necessary 
to map the flow field within cyclones using the tech- 
— described in last quarter’s report. Using the 
bubble generator, we completed this quarter a study of 
the “natural length” of cyclones of 18 different con- 
figurations, each configuration operated at five differ- 
ent gas flows. Results suggest that the equation by Al- 
exander for natural length is incorrect; natural length 
as measured with the bubble generation system is 
always below the bottom of the cyclones regardless of 
the cyclone configuration or gas flow, within the limits 
of the experimental cyclones tested. This finding is im- 
portant because natural length is a term in equations 
used to predict cyclone efficiency. 1 tab. 
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DE91015248/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and pe per 

Cyclone performance and optimization. Fifth quar- 
terly report. 

Progress rept. 

D. Leith. 15 Dec 88, 15p DOE/PC/79922-T8 
Contract FG22-87PC79922 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this project are: to characterize the 
ay flow pattern within cyclones, to revise the theory 
or cyclone performance on the basis of these findings, 
and to design and test cyclones whose dimensions 
have been optimized using revised performance 
theory. This work is important because its successful 
completion will aid in the technology for combustion of 
coal in pressurized, fluidized is. This quarter, we 
have mapped out additional — for determining 
gas flow pattern within cyclones. To measure gas ve- 
locities more accurately than has been possible until 
now, we plan to use a device that generates bubbles 
with density equal to that of air (the SAl Bubble Gen- 
eration System). We have now ordered the bubble 
generation system, and are awaiting delivery. Mean- 
while, we have planned the experiments we will run 
when the system arrives. This planning includes writing 
computer code to process the data generated. We 
have also been working on flow visualization methods 
to identify the cyclone natural length. Several tech- 
niques have been used, including smoke generation 
and flexible tracers. Continuing work on this point is 
under way. 
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DE91015315/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 

Fundamentals of gas-particle separation process- 
es at high temperature and pressure. 

D. Leith. 1988, 269 CONF-8812158-1 

Contract FG22-87PC79922 

Department of Energy workshop for gas stream clean- 
up processes, Morgantown, WV (United States), 8 Dec 
we by Department of Energy, Washing- 
ton, DC. 


This paper reviews fundamental mechanisms by which 
particles can be separated from a gas stream at the 
conditions under which a coal gasifier must operate. 
Temperature and pressure-dependent terms that 
affect particle collection include gas density, gas vis- 
cosity, and the mean free path of the gas molecules. 
These terms can affect collection mechanisms sub- 
stantially, so that collection characteristics under room 
conditions may be considerably different from charac- 
teristics under gasifier conditions. The particle- collec- 
tion mechanisms considered here include inertial 
forces, media and cake filtration (including impaction, 
diffusion, interception), electrostatic precipitation, and 
agglomeration. 15 refs., 10 figs. 
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Argonne National Lab., IL. 
Further studies of NO(sub x) control in aqueous 
scrubbers using ferrous(center dot)EDTA. 

M. H. Mendelsohn, C. D. Livengood, and J. B. L. 
Harkness. 1991, 19p ANL/CP-73248, CONF- 
9107134-2 

Contract W-31109-ENG-38 

Annual coal preparation, utilization, and environmental 
control contractors conference (7th), Pittsburgh, PA 


PC A03/MF A01 





(United States), 15-18 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Argonne National Laboratory has been conducting re- 
search on combined nitrogen oxides (NO(sub x)) and 
sulfur dioxide (SO(sub 2)) control systems. The re- 
search program has recently been focused on studies 
of aqueous scrubber systems enhanced with chemical 
additives to promote NO(sub x) removal. Tests have 
been conducted in a laboratory-scale scrubber system 
— experimental conditions selected to simulate the 
scrubbing of flue gas from high-sulfur coal combustion. 
Last year we reported the first studies performed with 
ferrous ethylenediaminetetraacetic acid (Fe(2)(center 
dot)EDTA) combined with an antioxidant/reducing 
agent in a sodium-carbonate chemistry. This year we 
initiated work with Fe(2)(center dot)EDTA in a lime 
chemistry. We found that the previously studied anti- 
oxidant/reducing agents were not as effective in a lime 
chemistry as they were in a sodium-carbonate chemis- 
try. Therefore, several new antioxidant candidates 
were identified and screened in our aqueous scrubber 
system. In this paper, we compare the results obtained 
last year for Fe(2)(center dot)EDTA alone in sodium 
carbonate with results obtained recently in a lime 
scrubber chemistry. The improvements in perform- 
ance possible through the use of antioxidant/reduci 
agents in combination with the Fe(2)(center dot)EDT. 
will also be discussed and used as the basis for some 
conclusions regarding the important chemical mecha- 
nisms. 5 refs., 6 figs. 
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DE91508835/GAR PC A03/MF A01 
| ae Casaccia (Italy). Area Energia, Ambiente e 
jute. 
Determinazione degli idrocarburi policlici aroma- 
tici (IPA) nel particolato atmosferico di diverse 
citta’ italiane mediante GC-MS. (Determination of 
PAHs in airborne 
cities by 


particulates in several italian 
is chromatography/mass spectometry 


and HPLC). 
C. Di Palo, S. Chiavarini, and P. Zamora. 1990, 27p 
ETDE-IT-91-45 

In Italian. 

U.S. Sales Only. 


After a review of the physical-chemical nature, sources 
(e.g., fossil fuel plants, automobiles, etc.), and toxicity 
(cancerous agents) of polycyclic aromatic hydrocar- 
bons (PAHs), the paper tables and compares the re- 
sults of surveys conducted in major cities (Tokyo, Los 
Angeles, Leningrad, etc.) worldwide, and in 18 major 
urban centers of Italy, to determine benzopyrene con- 
centrations in air. In Italy, air sampling was carried out 
over 24 hour periods with the use of high volume, 
Sierra-Andersen samplers incorporating 0.45 micron, 
quartz fiber filters. After extraction with toluene and 
subsequent purification, the toluene fraction was ana- 
lyzed by gas chromatography and high resolution, 
liquid column chromatography. The concentration of 
14 different PAHs are tabled. It is noted that urban traf- 
fic levels and fuel oil burning heating plants greatly 
contribute to PAH levels. It is recommended that cur- 
rent Italian norms governing air borne particulates 
sampling be revised to give importance to particle size 
as opposed to overall quantity in order to better reflect 
relative toxicity. 
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Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Fluorspar processing plant airborne dust study: 
Dust dispersion and ventilation analysis using 
tracer gases. 

Report no. MRL 90-019(TR). 

M. G. Grenier. c1990, 38p 


A dust survey was conducted in a fluorspar (CaF2) 
milling and processing plant to assess the exposure of 
personnel to concentrations of total insoluble fluoride 
compounds and respirable quartz dust. Time-weight- 
ed-average (TWA) concentrations of quartz were 
measured with sampling pumps and total airborne fluo- 
ride concentrations were also obtained. Sampling sta- 
tions in the process building were chosen primarily be- 
cause of personnel location during a normal shift. In 
addition to TWA sampling, continuous respirable dust 
pricey sag: Ayre conducted at the crushing station 
close to the south end of the building and at the north 
end where flotation and separation equipment were lo- 
cated. As well as conventional ventilation measure- 
ments, tracer gas releases were performed to analyze 
the direction and rate of spread of contaminants from 
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various points in the building. These releases also al- 
lowed the determination of average air residence 
times and contaminants clearance times out of the 
plant. Exhaust fans located on the roof were also rated 
using these same releases. 
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Ontario. Ministry of the Environment. Technical Sup- 
port Section. Northwestern Region, Toronto. 

ae quality, northwestern Ontario: Annual report, 


c1990, 57p 


Annual report presenting results of the Ministry's air 
quality assessment program in northwestern Ontario, 
including data from 10 communities where long term 
monitoring is conducted, as well as summaries of spe- 
cial studies in the Thunder Bay area. Measurements 
were conducted of particulate matter, carbon monox- 
ide, nitr oxides, ozone, sulfur dioxide, and total re- 
duced sulfur. Special studies in the Thunder Bay area 
included Thunder Bay Terminals Ltd., and Albright and 
Wilson Americas. 
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Federal/Provinciai Research and Monitoring Coordi- 
nating Committee (Canada), Ottawa (Ontario). 

1990 Canadian long-range transport of air pollut- 
ee oe 


Annual publication. 
c1990, 382p 


Air and precipitation monitoring programs have been in 
place in Canada since the 1980s, and have by 
now yielded a substantial, high-quality data set. This 
report examines various approaches to evaluating 
source-receptor relationships (i.e., the quantitative re- 
lationships between current and future emissions, and 
receptor exposure) in North America and particularly in 
Canada. The report examines the variation in acid gas 
emissions in eastern North America, identifies some 
significant changes that have occurred since 1980 in 
Canada and the adjoining States, and examines the 
response of deposition spatial patterns, as well as air 
and precipitation concentrations in eastern Canada, to 
these changes. The current understanding about the 
capability of the available models to predict source-re- 
ceptor relationships is examined, with the findings of a 
preliminary Eulerian model included. 
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Federal/Provincial Research and Monitoring Coordi- 
nating Committee (Canada), Ottawa (Ontario). 
990 Canadian long-range transport of air pollut- 
deposition report, part 


assessment 
5: Terrestrial effects. 
Annual publication. 
R. G. Pearson, and K. E. Percy. c1990, 112p 


This Canadian assessment document reviews the past 
4 years of scientific effort to provide a basis for future 
decisions on continued research, monitoring, and con- 
trol strategies and to facilitate evaluation of the effica- 
cy of Canadian and international abatement programs. 
The 1990 assessment dealt with the levels of acidic 
wet deposition, ozone and associated pollutants that 
can be tolerated without significantly affecting the ter- 
restrial environment; the improvements due to Canadi- 
an and/or US emission reduction scenarios which can 
be expected; and the risk of acidic wet deposition, 
ozone and associated pollutants changing the forest, 
causing hardwood decline, reducing agricultural pro- 
duction, and affecting terrestrial wildlife. An overview is 
also given of the monitoring systems in place, includ- 
ing surveys, soil sensitive mapping, remote sensing, 
early diagnosis, and biomonitoring. 
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Federal/Provincial Research and Monitoring Coordi- 
nating Committee (Canada), Ottawa (Ontario). 

990 Canadian long-range transport of air pollut- 

assessment report, part 

4: Aquatic effects. 
Annual publication. 
c1990, 158p 
This 1990 assessment of aquatic effects related to the 


long range transport of atmospheric pollutants pro- 
vides a summary of the present and predicted future 
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status of Canadian aquatic ecosystems in relation to 
development of government policy on acidic deposi- 
tion. policy orientation of the report is reflected 
particularly in an evaluation of critical SO2 loads for 
sub-regions of eastern Canada which required specifi- 
cation of a biologically relevant threshold criterion for 
pH. The report reviews the current state of the Canadi- 
an aquatic ecosystem and evaluates the effect of SO2 
deposition on lakes using water chemistry models 
leading to specification of critical and target loadings. 
Models are also used to forecast the future condition 
of Canadian lakes based on 4 realistic SO2 emission 
control scenarios. The rate of deterioration or recovery 
is also discussed and an evaluation of receptor migra- 
tion (lake and stream liming) is presented. 


161,875 

MIC-91-04765/GAR PC E07/MF E01 
Federal/Provincial Research and Monitoring Coordi- 
nating Committee (Canada), Ottawa (Ontario). 
Assessment of the state of knowledge on the 
long-range transport of air pollutants and acid 
deposition, part 6: Direct and indirect human 
health effects. 


Annual publication. 
c1990, 35p 


There is increasing evidence that chronic exposure to 
acid particles and other transported air pollutants is as- 
sociated with modest but measurable effects on 
human health. This report examines current research 
findings and attempts to provide a risk perspective of 
acid air pollution in Canada. The report focuses on 
acid aerosols and ozone, the two components of 
LRTAP most likely to be affecting human health. The 
review includes data from animal toxicology, human 
clinical studies, and epidemiological studies, and some 
theories are proposed for how these pollutants may 
act on the respiratory system. The report also exam- 
ines monitoring data for acid aerosols and ozone in 
different regions of the country; assesses the expo- 
sure information and the health effects information to 
provide a statement on the risk posed to the health of 
Canadians by LRTAP; identifies ongoing research 
ae and summarizes current Canadian research 
pro} ’ 


161,876 

MIC-91-04766/GAR PC E07/MF E01 
Federal/Provincial Research and Monitoring Coordi- 
nating Committee (Canada), Ottawa (Ontario). 

1990 Canadian transport of air pollut- 
ants and acid deposition report, part 
1: Executive summary. 

Annual publication. 

1990, 54p 


An intensive research effort on the Long Range Trans- 
port of Air Pollutants (LRTAP), including acid rain and 
the effects on the Canadian environment, has been 
underway for more than a decade. The year 1990 
marks the end of a 5-year period of special US and 
Canadian funding. This 1990 assessment report is 
composed of 8 parts of which this executive summary 
is the first. This summary integrates the results from 
the different areas, covering the steps taken to control 
LRTAP emissions in Conatec the response of Canadi- 
an industries and utilities to eastern Canada’s SO2 
control program, the costs and the effects of these 
costs on the industries and local communities; the past 
and current levels of SO2, NOx and VOCs; the re- 
sponse of the Canadian environment to LRTAP; the 
changes to be expected as a result of full implementa- 
tion of the SO2 control programs in the US and 
Canada and are they sufficient; the potential short- 
term mitigative measures, their likely consequences 
and anticipated success; and the future directions for 
LRTAP research and control activities. 


161,877 

PAT-APPL-7-389 471/GAR PC NO3/MF A01 
Little (Arthur D.), Inc., Cambridge, MA. 

Method and apparatus for improved gas-solids 


separation. 

Patent Application. 

C. L. Kusik, and B. X. He. Filed 4 Aug 89, 48p 
DE91011602 

Contract AC22-87PC79748 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The pope New Source Performance Standards 
(NSPS) for utility boilers limit particulate emissions to 
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0.03 pound of total suspended particles per million 
BTU of heat input. To meet NSPS the particulate re- 
moval efficiency of a control device must be 99.0 to 
99.9%, depending upon the heating value of the coal. 
Methods and apparatus are disclosed for the removal 
of particulate solids from a gas stream at high separa- 
tion efficiency, including the removal of submicron size 
particles. The apparatus includes a cyclone separator 
type of device which contains an axially mounted per- 
forated cylindrical hollow rotor. The rotor is rotated at 
high velocity in the same direction as the flow of an 
input particle-laden gas stream to thereby cause en- 
hanced separation of particulate matter from the gas 
stream in the cylindrical annular space between the 
rotor and the sidewall of the cyclone vessel. Substan- 
tially particle-free gas passes through the perforated 
surface of the spinning rotor and into the hollow rotor, 
from whence it is discharged out of the top of the ap- 
= Separated particulates are removed from the 
ttom of the vessel. 4 figs., 5 tabs. 


161,878 

PB$1-226357/GAR PC A02/MF A01 
Environmental Protection Agency, Research ig 
Park, NC. Atmospheric Research and Exposure As- 
sessment Lab. 

Role of Quality Assurance in Minimizing Errors in 
Stationary Source Field Sampling. 

M. D. Jackson, and M. R. Midgett. 1991, 7p EPA/ 
600/D-91/166 


Several regulations require the use of stationary 
source stack re procedures to determine the 
amount of emissions. The procedures are costly and 
require much planning and time to complete. If there 
are errors in any procedure, they might not be discov- 
ered until after the sampling trip. One way to reduce 
the chance of errors is to have and to follow a quality 
assurance plan. The paper discusses the planning and 
possible errors and how the quality assurance plan 
may prevent or minimize errors. 


161,879 

PB$1-226373/GAR PC A02/MF A01 
Research Triangle Inst., Research Triangle Park, NC. 
Comparison of Local and Central trols for 
Indoor Air Quality. 

M. K. Owen, P. A. Lawless, D. S. Ensor, and L. E. 
Sparks. 1991, 8p EPA/600/D-91/168 

Grant EPA-R-814169-01-0 

Presented at Indoor Air ‘90 held in Toronto (Canada) 
on July 28-August 3, 1990. Sponsored by Environmen- 
tal Protection Agency, Research Triangle Park, NC. Air 
and Energy Engineering Research Lab. 


The paper gives results of a determination of the rela- 
tive effectiveness of local versus central control 
through the heating, ventilating, and air conditioning 
(HVAC) system. Since many sources cannot be re- 
moved from indoors, it is important to know the impact 
of the source in the room, as well as in the building as a 
whole. The decrease in contamination resulting from 
source venting, in-room air cleaners, increased ventila- 
tion from the HVAC, and air cleaners in the HVAC 
system was examined. The Indoor Air Quality Simula- 
tor for Personal Computers (IAQPC) was used to study 
a variety of the options available in a building with an 
HVAC system. A building layout and a steady source 
were chosen. The ti ndent concentrations in 
the building were determined. The air cleaning options 
tested were (1) increased ventilation through the 
HVAC system and (2) in-room and HVAC system air 
cleaners. The reductions in concentrations for the 
building as a whole and for source and nonsource 
rooms are reported. 


161,880 

PBS 1-226423/GAR PC A03/MF A01 
Acurex Corp., Research Triangle Park, NC. Environ- 
mental Systems Div. 

Current Status of ADVACATE Process for Flue Gas 
Desulfurization 


Rept. for 90-Mar 91. 

B. W. Hall, C. Si , W. Jozewicz, C. B. Sedman, 
and M. A. Maxwell. 1991, 22p EPA/600/D-91/173 
Contract EPA-68-DO-0141 

Presented at the Air and Waste Management Associa- 
tion Annual Meeting, Vancouver, B.C., June 16-21, 
1991. ——— Environmental Protection 
Agency, Research Triangle Park, NC. Air and Energy 
Engineering Research Lab. 


The paper discusses current bench- and pilot-plant ad- 
vances in preparation of ADVAnced siliCATE (ADVA- 
CATE) calcium silicate sorbents for flue gas desulfuri- 
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zation. It also discusses current bench- and pilot-plant 
advances in sorbent preparation. Fly ash was ground 
in a laboratory-scale grinder prior to slurrying in order 
to decrease the 4 time needed for the sorbent 
to be reactive with SO2. Reactivity of ADVACATE sor- 
bents with SO2 in the bench-scale reactor correlated 
with their surface area. ADVACATE sorbents pro- 
duced with ground fly ash were evaluated in the 1.42 
cu m/min pilot plant, providing 2 s duct residence time. 
ADVACATE sorbent was produced by slurrying ground 
fly ash (4.3 micrometer median particle size) with 
Ca(OH)2 at a weight ratio of 3:1 at 90 C for 3 h to yield 
solids with 30 wt % of initial free moisture. When this 
sorbent was injected into the duct with 1500 ppm SO2 
and at 11 C approach to saturation, the measured SO2 
removal was about 60% at a Ca/S stoichiometric ratio 
of 2.0. Previously, when ADVACATE sorbent was pro- 
duced at 90 C and at the same fly-ash-to-Ca(OH)2 
weight ratio using unground fly ash, removal under the 
same conditions in the duct was about 50% following 
12 h slurrying. The report gives results of pilot-scale 
recycle tests at the recycle ratio of 2.0. Finally, the 
ote discusses EPA’s plans to commercialize ADVA- 


161,881 

PB91-226852/GAR PC A15/MF A03 
Systems Applications, Inc., San Rafael, CA. 
Diagnostic Analysis of Wind Observations Collect- 
ed during the Southern California Air Quality 
Study. 

Final rept. 

S. G. Douglas, R. C. Kessler, C. A. Emery, and J. L. 
Burtt. Jun 91, 350p SYSAPP-91/079, ARB-R-91/458 
Contract ARB-A832-133 

Sponsored by California State Air Resources Board, 
Sacramento. 


Wind data collected during eight intensive monitoring 
periods in the 1987 Southern California Air Quality 
Study (SCAQS) were used to analyze the mesoscale 
airflow patterns in the South Coast Air Basin (SOCAB). 
The SCAQS data base contains the most comprehen- 
sive set of surface and upper-air wind data ever as- 
sembled for the SOCAB. The data set represents good 
spatial and temporal resolution of some mesoscale air- 
flow features. The wind data were analyzed using a 
diagnostic wind model. The analysis consisted of (1) 
eneration of hourly, gridded wind fields for the 17 
‘AQS intensive study days, (2) analysis of the me- 
soscale airflow patterns, and (3) calculation of forward 
and backward particle trajectories to examine pollutant 
transport in the SOCAB. 


161,882 

PB91-231027/GAR PC A10/MF A03 
California Univ., Davis. School of Veterinary Medicine. 
Effects of Inhaled Particulate Matter. 

Final rept. 

O. G. Raabe, and D. W. Wilson. 15 Jan 89, 221p 
ARB-R-91/459 

Contract ARB-A4-133-33 

Sponsored by California State Air Resources Board, 
Sacramento. 


Controlled laboratory studies were conducted — 
two experimental animal models (Fischer-344 SP 

male rats), one healthy and one impaired with elas- 
tase-induced emphysematous lung disease, to evalu- 
ate the nature and severity of responses to inhaled 
respirable aerosols (0.55 mg/cu m to 3.0 mg/cu m that 
were especially synthesized with selected realistic in- 
organic constituents to be typical of air pollution epi- 
sodes in California, alone and in combination with 
ozone (0.4 ppm). Parallel comparative inhalation stud- 
ies were performed with a respirable London-type aer- 
osol (0.8 to 5 mg/cu m) typical of the famous London 
smog episodes, alone and in combination with sulfur 
dioxide (1 to 21 ppm). Exposures were acute (3 day) or 
subchronic (30 day). Neither aerosol was effective by 
itself in causing significant responses in healthy rats, 
but some significant aerosol effects are observed in 
association with ozone exposure or lung impairment. 
In the 3-day studies, there were some significant in- 
creases in total lung DNA and protein content in rats 
exposed to the synthetic California-type aerosol com- 
pared to rats not exposed to this aerosol. In addition, 
small airway inflammation was observed in animals ex- 
posed to ozone, and this effect was significantly exac- 
erbated by the inhalation of either aerosol and in im- 
paired animals. There was no observed aerosol con- 
centration dependence. In the 30-day studies, bio- 
chemical analyses showed increasees in the lung con- 
tent of hydroxoproline (indicative of collagen synthesis 
and potential lung fibrosis) in rats exposed to the Cali- 


fornia-type aerosol, and to London-type aerosol with 
SO2 in impaired rats. Both aerosols tended to de- 
crease the rate of tracheobronchial clearance of de- 
posited test particles. 


161,883 

PB91-231126/GAR PC A03/MF A01 
Radian Corp., Research Triangle Park, NC. 

Test Methods for the Determination of Volatile Or- 
gem Compounds in Consumer Products. 

. Kosusko, J. T. Bursey, R. G. Merrill, T. P. Heil, 
and F. DeMartin. 1991, 18p EPA/600/D-91/194 
Contract EPA-68-02-4286 
Presented at the Annual Meeting, Air and Waste Man- 
=o Association (84th), Vancouver, B.C., June 
16-21, 1991. Sponsored by Environmental Protection 
Agency, Research bine y ig Park, NC. Air and Energy 
Engineering Research Lab. 


The paper discusses two test methods for determini 
volatile organic compounds (VOCs) in consumer prod- 
ucts. Candidate methodologies were selected from 
non-consumer product applications, and preliminary 
laboratory work was performed to evaluate the feasi- 
bility of two of the candidate methods which were 
based on gas chromatographic and gravimetric meth- 
ods. The selected methodology avoids identification 
and quantitation of specific compounds to protect the 
confidentiality of product formulations. The resulting 
methodology must be accurate, reproducible, easy to 
use, and as efficient and low in cost as possible. 


161,884 

PB91-231134/GAR PC A03/MF A01 
Radian Corp., Research Triangle Park, NC. 

Catalog of Materials as Potential Sources of 
Indoor Air Pollution. 

M. B. Stockton, J. S. McLean, J. B. White, and M. D. 

Jackson. 1991, 14p EPA/600/D-91/195 

Contract EPA-68-02-4286 

Presented at American Society of Heating, Refrigerat- 
ing and Air-Conditioning ago Healthy Building 
Conference, Washington, DC., September 4-8, 1991. 
Sponsored by Environmental Protection Agency, Re- 
search a Park, NC. Air and Energy Engineering 
Research Lab. 


The paper discusses a series of documents being de- 
veloped by the U.S. EPA, summarizing available infor- 
mation on building materials and products brought into 
homes and office buildings as potential sources of 
indoor air pollution. The documents will provide a com- 
plete list of materials as potential indoor air pollution 
sources and, where data are available, each source’s 
relative importance for further research, and basic in- 
formation for architects, building contractors, and 
homeowners to use in making informed decisions 
about materials and their potential impact on indoor air 
quality. Little effort has been made to systematically 
identify potential indoor air pollution sources and sum- 
marize and evaluate existing relevant data. The EPA 
effort addresses that need. 


161,885 

PB91-231142/GAR PC A03/MF A01 
Air Force Engineering and Services Center, Tyndall 
Degreasing System Pollution Prevention Modifica- 
tion verses Industrial Hygiene Concerns. 

Rept. for Nov 89-Sep 90. 

C. H. Darvin, and J. D. Wander. 1990, 12p EPA/600/ 
D-91/196 

Contract EPA-68-02-4284 

Presented at Annual Army Environmental R and D 
Symposium (15th), Williamsburg, VA., June 25-27, 
1991. Sponsored by Environmental Protection 
Agency, Research we Park, NC. Air and Energy 
Engineering Research Lab. 


The pi describes using a vapor degreaser at 
Wright-Patterson AFB to evaluate various modifica- 
tions to reduce 1,1,1-trichloroethane (TCA) emissions. 
The modifications included freeboard extension, refri- 

eratedchiller, lip vent removal, covers, and combina- 
tions of each. The evaluation was aimed at maintaining 
a safe industrial hygiene environment. The lip vent, in- 
stalled to maintain the breathing zone concentration of 
solvent at below the OSHA PEL (permissible exposure 
limit), also enhanced the discharge of solvent to the 
atmosphere. The solvent concentration of the dis- 
charge duct averaged 300 ppm solvent during normal 
operation. Freeboard extension reduced emissions by 
up to 50%, but at the expense of increased breathing 
zone concentration when the lip vent was off. Using 





extended freeboard combined with a below-zero free- 
board chiller reduced the discharge of solvent by more 
than 75%, while keeping the breathing zone solvent 
concentration at 10 ppm and below, although the free- 
board fan was turned off. Study results show that both 
industrial hygiene and air pollution concerns can be 
satisfied with proper engineering and operation of the 

easing system. The involved degreaser was a 26 
Sq ft (2.4 sq m), open-top vapor system. Approximately 
93,000 Ib (42,222 kg) of TCA solvent is used each year 
in the system. Premodification breathing zone solvent 
concentration averaged 10 ppm. 


161,886 

PB9$1-231225/GAR PC A01/MF AO1 
ManTech Environmental Technology, Inc., Research 
Triangle Park, NC. 

Role of Oxidants | 4 Influenza-Induced Airway Hy- 


J. S. Tepper, cy A ,_—_ J. R. Hoida 
a and G. R. Burleson. 1991, 5p EPA/600/D-91/ 


Contract EPA-68-02-4450 

Prepared in cooperation with Utah Univ., Salt Lake 
City, and McGuire Clinic, Richmond, VA. Sponsored by 
PONG Effects Research Lab., Research Triangle 


Airway hyperreactivity (AHR) to intravenous acetyicho- 
line has been demonstrated 3d after F-344 rats were 
intranasally instilled with a rat-adapted influenza virus 
(ARRD, A657:1990). N-acetyl cysteine (NAC), an oxi- 
dant scavenger, was able to block AHR if orally admin- 
istered (1% in tap water) for 2d prior to virus infection 
and continued for 3d until AHR was examined. To 
evaluate if these oxygen radicals derived from altered 
adenosine metabolism were responsible for AHR, oxy- 
purinol (OXY) was administered (50 mg/kg, i.p.) for 4d 
prior to virus infection and AHR challenge. Virus in- 
creased xanthine oxidase (XO) activity and OXY inhib- 
ited this effect, but AHR was not blocked. However, 
virus-infected OXY-pretreated animals had less pro- 
tein in the bronchoalveolar lavage suggesting that 
OXY had reduced a portion of the virus-induced lung 
bp e. Experiments are currently in progress to see 

itive damage from leukocytes, rather than al- 
‘ed adenosine metabolism, contribute to AHR. 


161,887 
PB91-231266/GA PC A03/MF A01 
Health Effects Research Lab., Research Triangle 


of In- 


Park, NC. 

Effect of Ozone Exposure on Dispersion 
haled Aerosol Boluses in Healthy Human Subjects. 
Journal article. 

M. J. Keefe, W. D. Bennett, P. Dewitt, E. Seal, and 


A. A. Strong. c6 Dec 90, 11 
Pub. in American Review of 
n1 p23-30, Jul 91. 


Acute exposure of humans to low levels of ozone are 
known to cause decreases FVC and increases sRaw. 
These alterations in lung function do not, however, elu- 
cidate the potential for acute small airways responses. 
In the study the authors employed a test of aerosol 
dispersion to examine the potential effects of ozone on 
small airways in humans. Twenty-two healthy non- 
smoking male volunteers were exposed to 0.4 ppm 
ozone for one hour while exercising at 20 |/min/m2 
(BSA). Prior to and immediately following exposure, 
tests of spirometry (FVC, FEV1, and FEF25-75) and 
[erm ged (Raw and sRaw) were performed 

Subjects performed an aerosol dispersion test 
before and pA pe exposure. Each test involved a sub- 
ject inhaling five to seven breaths of a 300 mi bolus of 
a0.5 pn. haere triphenyl phosphate (TPP) aerosol 
injected into a 2 | tidal volume. The bolus was injected 
into the tidal breath at three different depths: at depth 
A the bolus was injected after 1.6 | of clean air was 
inhaled from FRC; at depth B after 1.21; and at depth C 
after 1.2 | but with inhalation beginning from RV. The 
— mary measure of bolus dispersion was the expired 

alf-width (HW) 
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PB$1-231365/GAR PC A02/MF A01 
Oregon State Univ., Corvallis. Dept. of Atmospheric 
Scie 


nces. 
Co-Occurrence of Ozone and Acidic Cloudwater in 
High-Elevation Forests. 

Journal article. 

R. J. es and P. Guttorp. c1991, 7p EPA/600/J- 
91/168 

Pub. in Environmental Science and Technology, v25 
n7 p1325-1329 1991. Prepared in cooperation with 
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Washington Univ., Seattle. Dept. of Statistics. Spon- 
sored by Corvallis Environmental Research Lab., OR. 


A chemical climatology for high-elevation forests was 
estimated from ozone and cloudwater acidity data col- 
lected in the eastern United States. Besides frequent 
ozone-only and pH-only single-pollutant episodes, 
both simultaneous and sequential co-occurrence of 
ozone and acidic cloudwater were observed a few 
times each month above cloud base. Co-occurrence 
was observed more frequently at two southern sites 
than at two northern sites. This co-occurrence repre- 
sents a multiple chemical stress whose biological im- 
plications can now for the first time be studied in con- 
trolled exposures of trees. (Copyright (c) 1991 Ameri- 
can Chemical Society.) 


161,889 
PB91-231548/GAR PC A17/MF A04 
VIGYAN, Inc., Falls Church, VA. 
RACT/BACT/LAER Clearinghouse: A Compilation 
of Control Technology Determinations. First Sup- 
lement to 1990 Edition. 
inal rept. 
} ios Mauro, and C. Duffy. Jul 91, 385p EPA/450/3- 
1 
tal EPA-68-D0-0177 
See also PB90-259714. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. Office 
of Air Quality Planning and Standards. 


The Clean Air Act as amended in 1977 prescribes sev- 
eral eden solahined limitations affecting new or 
modified air pollution sources: (1) new source perform- 
ance stds. (NSPS); (2) best available control technolo- 
(BACT); (3) lowest achievable emission rate 
LAER). The basic purposes of the RACT/BACT/ 
LAER Clearinghouse are to: (1) provide State and local 
air pollution control agencies with current information 
on case-by-case control technology determinations 
that are made nationwide and (2) promote communi- 
cation, cooperation, and sharing of control technology 
information among the permitting agencies. The infor- 
mation presented in this compilation was abstracted 
pang preconstruction permits and submitted voluntarily 
the State and local air pollution control agencies. 
Clearinghouse is intended as a reference for State 
a local agencies in making RACT/BACT/LAER de- 
cisions. Since the 1985 BLC document was published 
in June of that year, annual supplements containing 
only those determinations inserted or revised during 
the previous 12 months were published. A master edi- 
tion containing all new/revised determinations com- 
pleted during the past 5 years was published in June 
1990. This is the first supplement to that edition. 
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AD-A238 093/9/GAR PC A99/MF A06 
Oak a National Lab., TN. Health and Safety Re- 
search 

snatahation Restoration Program Toxicology 
Guide. Volume 5. 

Nov 90, 638p 

Contract DE-AC05-840R21400 

See also Volume 1, AD-A171 095. 


One of the objectives of the U.S. Air Force Installation 
Restoration Program (IRP) is to provide individuals re- 
sponsible for the management and implementation of 
the IRP with information to evaluate the health hazards 
associated with actual or potential contamination of 
drinking water supplies. For chemical in the IRP Toxi- 
or Guide, the environmental fate, exposure path- 

ways, toxicity, sampling and analysis methods and 
state and federal regulatory status are outlined. This 
report presents information on cadmium, chromium, 
mercury, zinc, arsenic, nickel and copper. Attention 
was focused on those metal compounds with high use 
profiles, those commonly encountered as environmen- 
tal contaminants, those for which substantial toxicolo- 
gic data were available, or those for which regulatory 
data are available. 


161,891 


DE91014176/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 


161,894 
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Pacific Northwest pen Ry me Ry oa 
1990 to the Assistant 

, and Health. Part 

, and Quality 
ry ress rept. 

. Faust, R. V. Moraski, and J. M. Selby. May 91, 

&7p PNL-7600-Pt.5 
Contract ACO6-76RL01830 
Sponsored by Department of Energy, Washington, DC. 


Part 5 of the 1990 Annual Report to the US Depart- 
ment of E s Assistant Secretary for Environment, 
Safety, and Pcngrenante Peaiba tieiinens Gaheer 
tory’s progress on work performed for the Office of En- 
vironmental G the Office of Environmental 
Compliance, the Office of pen ar mer Audit, the 
Office of eyo wy Poli 


report for 
for E 
Part & Environment, Safely 


roposal describing progress 
made during fiscal year 1990. Nathare of thes onkches 
represent a br spectrum of capabilities derived 
from five of the seven technical centers of the Labora- 
tory, reflecting the interdisciplinary nature of the work. 


161,892 

ee PC A05/MF A01 
Argonne National Lab., IL. Environmental Assessment 

Fm ap pe ng ETD 

= for McMurdo Station, Ross Island, Ant- 


Mov C. Wozny. May 91, 79p ANL/EAIS/TM-50 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


The primary purpose of this health and safety is to 
provide the Argonne National Labora (ANL) field 
team hen yee ba ae res, regula’ , and os 
quireme: necessary performing al 
McMurdo Station, Antarctica, with a minimum = hana 
to its health and safety. Field workers will be required 
to conduct their operations in a safe environment 
through specific safety and occupational health proce- 
dures. The plan ns r and provides 
for contingencies that may arise at the site. The health 
and saf = will also a to the National 
Science Foundation (NSF), the ln Department of 
Energy the US Protection 
Agency (EPA), the US } nen nme Safety and an 
Administration (OSHA), environmental interest 
and other countries represented in Antarctica tthe 
health and safety of ANL nnel have been given 
the utmost consideration in planning the oper- 
ations, ner yr rules and regulations of the area 
have been met, and aes tp et: Da apo 
and the environment have been given sig 
ee eee This om 
ment represents the final health and safety plan for the 
Lene site investigation. A draft version of this 
— to NSF in January 1991. 16 refs., 
3 s., 8 


161,893 

DE91015135/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., ge WA. 
Hanford Environmental Dose 

Project. Monthly report, May 1991. 

Progress rept. 

S. M. Finch, and A. H. McMakin. 1991, 73p PNL- 
6450-43-HEDR 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC 


The objective of the Hanford Environmental Dose Re- 
construction Project is to estimate the radiation doses 
that individuals and populations could have received 
from nuclear operations at Hanford since 1944. The 
os at being managed and conducted by the Pacific 
jorthwest Laboratory (PNL) under the direction “— an 
independent Technical Steering Panel (TSP). The 
ject is divided into the following technical tasks. 
tasks corr to the path radionuclides fol- 
lowed, from release to impact on humans (dose esti- 
mates): Source Terms, Environmental Transport, Envi- 
ronmental rere Data, Demographics, Agricul- 
ture, Food Habits, —e Pathways and Dose 
Estimates. 2 figs., 1 tab. 


161,894 
PB91-225649/GAR PC A08/MF A02 
Clement Associates, Inc., Ruston, LA. 
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Drinking Water Criteria Document for Beta and 

Gamma Emitting Radionuclides. 

Draft rept. 

Jun 91, 166p 

Prepared in cooperation with Miller (Wade) Associ- 

ates, Inc., Arlington, VA. Sponsored by Environmental 

Protection Agency, Washington, DC. Office of Drinking 
ater. 


The document provides the health effects basis to be 
considered in establishing the MCLG. To achieve the 
objective, data on pharmacokinetics, human exposure, 
acute and chronic toxicity to animals and humans, epi- 
demiology and mechanisms of toxicity are evaluated. 
Specific emphasis is — on literature data provid- 
ing dose-response information. Thus, while the litera- 
ture search and evaluation performed in support of the 
document was comprehensive, only the reports con- 
sidered most pertinent in the derivation of the MCLG 
are cited in the document. The comprehensive litera- 
ture search in support of the analysis of health effects, 
exposure and occurrence in the document includes in- 
formation published up to January, 1991; however, 
more recent information may have been added during 
the review process. 


161,895 

PB$1-225664/GAR PC A10/MF A03 
Clement International Corp., Ruston, LA. 

Drinking Water Criteria Document for Alpha Emit- 
ting Radionuclides. 

Draft rept. 

Jun 91, 202p 

Prepared in cooperation with Miller (Wade) Associ- 
ates, Inc., Arlington, VA. Sponsored by Environmental 
Protection Agency, Washington, DC. Drinking Water 
Standards Div. 


The document provides the health effects basis to be 
considered in establishing the MCLG for alpha emitting 
radionuclides. To achieve the objective, data on phar- 
macokinetics, human exposure, acute and chronic tox- 
icity to animals and humans, epidemology and the 
mechanisms of toxicity were evaluated. Specific em- 
phasis is placed on literature data providing dose re- 
sponse information. Thus, while the literature search 
and evaluation performed in support of the document 
was comprehensive, only the reports considered most 
pertinent in the derivation of the MCLG are cited in the 
document. The comprehensive literature search in 
support of the analysis of health effects, exposure and 
occurrence in the document includes information pub- 
lished up to January, 1991; however, more recent in- 
formation may have been added during the review 
process. 


161,896 
PB$1-225672/GAR PC A08/MF A02 
Life Systems, Inc., Cleveland, OH. 

Drinking Water Criteria Document for Radon (Final 


Draft). 

14 Jun 91, 152p TR-1242-86 

Contract EPA-68-C8-003303-3279 

See aiso PB86-239423. Prepared in cooperation with 
E R G Systems, Inc., St. James, NY. Sponsored by 
Environmental Protection Agency, Washington, DC. 
Drinking Water Standards Div. 


The document provides the health effects basis to be 
considered in establishing the MCLG for radon. To 
achieve the objective, ta on pharmacokinetics, 
human exposure, acute and chronic toxicity to animals 
and humans, epidemiol and the mechanisms of 
toxicity were evaluated. ific emphasis is placed 
on literature data providing dose-response informa- 
tion. Thus, while the literature search and evaluation 
performed in support of the document was compre- 
hensive, only the reports considered most pertinent in 
the derivation of the MCLG are cited in the document. 
The comprehensive literature search in support of the 
analysis of health effects, exposure and occurrence in 
the document includes information published up to 
January, 1991; however, more recent information may 
have been added during the review process. 


161,897 
PB91-225680/GAR 
Environmental Protection Agency, Washington, DC 
Office of Drinking Water. 

Drinking Water Criteria Document for Uranium. 
Draft rept. 

Jun 91, 159p 

See also PB86-241049. Prepared in cooperation with 


PC A08/MF A02 


Clement Associates, Inc., Ruston, LA., and Miller 
(Wade) Associates, Inc., Arlington, VA. 
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The document provides the health effects basis to be 
considered in establishing the MCLG for uranium. To 
achieve the objective, data on pharmacokinetics, 
human exposure, acute and chronic toxicity to animals 
and humans, epidemiol and the mechanisms of 
toxicity were evaluated. Specific emphasis is placed 
on literature data srendinn 4 dose-response informa- 
tion. Thus, while the literature search and evaluation 
a eg in support of the document was compre- 

ensive, only the reports considered most pertinent in 
the derivation of the MCLG are cited in the document. 
The comprehensive literature search in support of the 
analysis of health effects, exposure and occurrence in 
the document includes information published up to 
January, 1991; however, more recent information may 
have been added during the review process. 


161,898 

PB91-226290/GAR PC A03/MF A01 
New York State Dept. of Health, Albany. 

Health Assessment for Carrol and Dubies, Port 
Jervis, Ora wos A ee York, Region 2. CER- 
CLIS No. NYD010968014 

Preliminary rept. 

31 Jul 91, 27p 

Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


The Carrol and Dubies site is located in the Neversink 
River Valley, one mile northeast of the City of Port 
Jervis, New York. The site was listed in Update 7 of the 
U.S. Environmental Protection Agency (EPA) National 
Priorities List (NPL). The site consists of five inactive 
lagoons which were used for disposal of septic tank 
wastes. Two of the lagoons received industrial wastes 
between 1971 and 1979. Two additional lagoons re- 
ceived septic tank wastes after 1979 until early 1989. 
Based on information reviewed, the site is judged to be 
an indeterminate public health hazard because the lim- 
ited data do not indicate that humans are being ex- 
posed or have been exposed to levels of contamina- 
tion that would be expected to cause adverse health 
effects. However, data or information are not available 
for all environmental media to which humans may be 
exposed. Human exposure to volatile organic com- 
pounds and metals may be occurring via direct con- 
sumption of contaminated groundwater. Limited data 
are available about the extent of groundwater contami- 
nation and about contamination in the sediments of 
the former lagoons. This site is not being considered 
for follow-up health activities at this time. 


161,899 

PB91-227397/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Engineering Control Technology Branch. 
In-Depth Survey Report: Control Technology for 
Small Business: Evaluation of Flexible Duct-Large 
Hood Ventilation for Radiator Repair at Hensley’s 
Radiator Service, inc., Charlottesville, Virginia. 
va mes and R. M. Hall. May 91, 36p ECTB- 


The objective of the site visit to Hensley’s Radiator 
Serios (SIC-7539), Charlottesville, Virginia was to 
evaluate and document the effectiveness of a control 
system in reducing exposure to airborne lead 
(7439921) during radiator repair operations. Each of 
the three radiator repair stations included a water bath, 
a work table and two compressed air/natural gas 
torches for burning and soldering. On average eight to 
ten radiators were repaired each day. However, during 
the peak summer season up to 15 radiators could be 
repaired in a day. Each of the three stations was 
equipped with local exhaust ventilation consisting of a 
canopy shaped exhaust hood connected to an 8 inch 
diameter flexible duct that permitted the hood to be 
moved directly to the work and source of lead fume 
generation. The ventilation effectively controlled lead 
emissions during hot weather with radiator repair activ- 
ity near peak levels. Prior to the installation of the 
system the personal sampling data showed time 
weighted average (TWA) lead exposures for the radia- 
tor repair mechanics as high as 193 micrograms/cubic 
meter. The highest TWA after installation was 25 mi- 
crograms/cubic meter. The primary disadvantage of 
the control system was the need to frequently clean 
the electronic ionizer collectors. 


161,900 

PB91-231068/GAR PC A03/MF A01 

eg ' Research Lab., Research Triangle 
» NC. 


EPA’s Research to Improve Health Risk Assess- 
prim Program: Overview and Water-Related Re- 
sea 

J. J. Vandenberg, J. R. Fowler, and H. Zenick. 1991, 
13p EPA/600/D-91/187 


Federal law requires the Environmental Protection 
Agency (EPA) to assess drinking water risks and to set 
standards to insure a safe drinking water supply. Given 
limited data, risk assessors rely on high dose experi- 
mental data, results from occupational health studies, 
and other data sets (e.g., in vitro tests) to make predic- 
tions about health outcomes. A variety of assumptions 
and extrapolations must be used to estimate from the 
results of these studies the likelihood of adverse 
health effects associated with a lifetime of water con- 
sumption. In recognition that the uncertainties in risk 
assessment may result in economic burdens (i.e., from 
over regulation) or inadequate public safety (i.e., from 
under regulation), EPA has established the Research 
to Improve Health Risk Assessments (RIHRA) pro- 
gram to resolve some of the major health risk assess- 
ment issues. The paper presents an overview of the 
RIHRA program and several examples of health re- 
search applicable to drinking water issues. 


161,901 

PB91-231340/GAR PC A03/MF A01 
Arizona Univ., Tucson. Div. of Respiratory Sciences. 
Exposure Assessment Approaches to Evaluate 
Respiratory Health Effects of Particulate Matter 
and Nitrogen Dioxide. 

Journal article. 

J. J. Quackenboss, M. Krzyzanowski, and M. D. 
Lebowitz. c1991, 27p EPA/600/J-91/166 

Pub. in Jnl. of Exposure Analysis and Environmental 
Epidemiology, v1 n1 p83-107, 1 Jan 91. Prepared in 
cooperation with Panstwowy Zaklad Higieny, Warsaw 
(Poland). Dept. of Medical Statistics. Sponsored by En- 
vironmental Protection Agency, Research Triangle 


Several approaches can be taken to estimate or clas- 
sify total personal exposures to air pollutants. While 
personal exposure monitoring (PEM) provides the 
most direct measurements, it is usually not practical 
for extended time periods or large populations. The 
paper describes the use of indirect approaches to esti- 
mate total personal exposure for NO2 and particulate 
matter (PM), summarizes the distributions of these es- 
timates, and compares the effectiveness of these esti- 
mates with microenvironmental concentrations for 
evaluating effects on respiratory function and symp- 
toms. Pollutant concentrations were measured at sev- 
eral indoor and outdoor locations for over 400 house- 
holds rong, t in an epidemiological study in 
Tucson, Arizona. Central site monitoring data were sig- 
nificantly correlated with samples collected directly 
outside homes, but the former usually had higher pol- 
lutant concentrations. Integrated indices of daily total 
personal exposure were calculated using micro-envi- 
ronmental (ME) measurements or estimates and time- 
budget diary information. (Copyright (c) 1991 Princeton 
Scientific Publishing Co., Inc.) 


161,902 

PB91-231621/GAR PC A03/MF A01 
California Univ., San Francisco. Lung Biology Center. 
Effects of Prolonged, Sequential Exposure to Acid 
Hing and Ozone on Pulmonary Function in Exercis- 
ing, Normal Sub) 

Final rept. 28 Feb 89-28 Dec 90. 

J. Balmes. May 90, 43p ARB-R -91/455 

Contract A833-078 

Sponsored by California State Air Resources Board, 
Sacramento. Research Div. 


Thirty-nine apparently healthy and asymptomatic sub- 
jects were selected for a study that screened for sensi- 

to ozone. After three hours of ozone exposure (at 

ppm), eighteen of the subjects (46 percent) expe- 
rienced a 10 percent reduction in forced expiratory 
volume, an indicator of exhaling ability. After four hours 
of exposure, 62 percent of the subjects experienced a 
similar reduction in a volume. Further, narrow- 
ing of airways —- e sensitive subjects was sug- 
gested by results of the methacholine challenge test, a 
standard test for measuring airway resistance. The 
lung capacity of all subjects decreased progressively 
during ozone exposures. Capacity was unchanged 
during acidic fog and pollutant-free air exposures. No 
statistically significant differences in airway resistance, 
airway responsiveness and symptoms that could be 
attributed to acid fog exposure were observed. The 





study indicates that exposue to fog containing nitric 
acid followed by exposure to ozone does not have ad- 
ditive or synergistic acute effects. However, the study 
confirms earlier indications that many apparently 
oy and asymptomatic individuals are susceptible 
to and adversely affected by ozone at relatively low 
concentrations. 


161,903 

PB91-921273/GAR PC A03/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of —— and Remedial Response. 

—— RT Soil Sampling and Surface 
ysics Procedures. 

Directive. 


Jan 91, 43p OSWER-9360.4-02 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The compendium of soil sampling and surface geo- 
physics procedures describes methods used for pre- 
venting or reducing cross-contamination, and provides 
general guidelines for sampling equipment decontami- 
nation procedures at hazardous waste site. Preventing 
or minimizing cross-contamination in sampled media 
and in samples is important for preventing the intro- 
duction of eror into sampling results and for protecting 
the health and safety of site personnel. 
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161,904 

N91-27916/6/GAR PC A08/MF A02 
Georgia Tech Research Inst., Atlanta. 

Updated Catalog of 318 Social Surveys of Resi- 
$909). Reactions to Environmental Noise (1943- 
J. M. Fields. Jun 91, 169p NAS 1.26:187553, NASA- 
CR-187553 

Contract NAS1-19061 


All social surveys of residents’ reactions to environ- 
mental noise in residential areas which were described 
in English ianguage publications from 1943 to 1989 
are identified. A total of 318 surveys are described. 
The surveys are indexed by country, noise source, and 
data of survey. The publications and reports from each 
survey are listed in a bibliography. Twenty-four surveys 
are listed which are available for secondary analysis 
from a data archive. 


Pesticides Pollution & Control 


161,905 
AD-A238 500/3 Not available NTIS 
Texas A and M Univ., College Station. 

Detoxification of Orga Pesticides 
Using an Immobilized Salapieaiemelans from 
Pseudomonas diminuta. 

S. R. Caldwell, and F. M. Raushel. 1991, 8p ARO- 
27468.2-LS 

Grant DAALO3-90-G-0045 

Availability: Pub. in Biotechnology and Bioengineering, 
v37 p103-109 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


161,906 

MIC-91-04443/GAR PC E17/MF E01 
Literature review of bird use of farmland habitats 
in the Great Lakes, St. Lawrence region. 

Technical report series no. 114 

K. Freemark, H. a and J. Saltman. c1991, 214p 
ISBN-0-662-18398- 

Text in English and Fook (Bilingual). 


The Canadian Wildlife Service is currently responsible 
for advising on risks to wildlife and their habitats asso- 
ciated with the new or continuing use of pesticides in 
Canada. To facilitate the development of exposure 
scenarios for risk assessment and the design of field 
studies, databases and supporting documentation 
were developed on the extent and bird use of farmland 
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habitat in the mixed-wood plain (MWP) ecozone in the 
Great Lakes-St. Lawrence region. Data was abstract- 
ed from scientific publications, graduate theses and 
government reports since 1950 for studies conducted 
in Canada and the US with agricultural practices simi- 
lar to those in the MWP. Bird use data (37 percent from 
Canadian si locations) was tabulated svat 56 farm- 
land habitats (including 35 crops) by species, month, 
activity (e.g., feeding, nesting), and fe en of use. 
This report presents the results of that study, includi 
data on land use by type of crop, bird use by crop, 

an annotated bibliography. 


161,907 
MIC-91-04625/GAR PC E12/MF E01 
Environment Canada, Ottawa (Ontario). 

research and monitoring: Annual 


report, 1988-89. 
= ; . 16p SSC-EN40-11-13-1989E, ISBN-0-662- 
French ed. (Recherche sur les pesticides...). 


This is the ee annual renort on Environment Can- 
ada’s ram, summarizing the results of 
projects an y the department's regional and 
district offices, research institutes and centers, 
branches and services. The report is organized into 6 
oocmes based on the location (Atlantic Region, 

fay ~ in, Ontario Region, Western and North- 
ern alan acific and Yukon R ion, and the Nation- 
al Wil te Research Centre in ull, ) where 
each project was conducted. Also included is a discus- 
sion ument summarizing the environmental fate 
and effects of clofentezine, a mi 


161,908 

PB91-231415/GAR PC A02/MF A01 
Environmental Research Lab., Duluth, MN. 

Piperonyi Butoxide as a Tool in Aquatic Toxicolog- 
ical Research with Organophosphate Insecticides. 
Journal article. 

G. T. Ankley, J. R. Dierkes, D. A. Jensen, and G. S. 
Peterson. c1991, 9p EPA/600/J-91/173 

Pub. in Ecotoxicology and Environmental Safety, v21 
p266-274 Jun 91. Prepared in cooperation with AScl 
Corp., Duluth, MN 


Experiments were conducted to determine the effects 
of piperonyl butoxide, a synthetic methylenediox- 
pheny! inhibitor of cytochrome(s) P450, on the toxicity 
of organophosphate insecticides to three cladoceran 
test species: Ceriodaphnia dubia, Daphnia magna, and 
Daphnia pulex. Coadministration of piperony! butoxide 
effectively reduced the acute toxicity of four metaboli- 
cally activated organophosphates (parathion, methyl 
parathion, diazinon, and malathion) and did not affect 
the toxicity of three organophosphates not requiring 
metabolic activation (dichlorvos, chlorfenvinphos, and 
mevinphos). These results indicate that piperony! bu- 
toxide may be an effective tool in toxicological re- 
search focused upon identifying specific compounds 
responsible for toxicity in complex aqueous mixtures. 
(Copyright (c) 1991 Academic Press, Inc.) 


161,909 
PB91-231472/GAR PC A06/MF A02 
Corvallis Environmental Research Lab., OR. 

of Methods for Evaluating Effects of 
Pesticides on Reproduction in Birds. 
R. S. Bennett, and L. M. Ganio. Aug 91, 113p EPA/ 
600/3-91/048 
Sponsored by ManTech Environmental Technology, 
Inc., Corvallis, OR. 


The standard test methods used by the U. S. Environ- 
mental Protection Agency for evaluating the effects of 

sticides on avian reproduction are critiqued. The 
intent of the report is to review several concerns that 
have been raised about the adequacy of the test meth- 
ods, discuss ways to improve the regulatory = of 
the test, and present alternative methods that discuss 
aspects of avian reproduction that are not addressed 
by current test methods. The overview of current test 
methods includes the selection of measurement varia- 
bles, experimental design, selection of test animals, 
testing environmental and husbandry methods, egg 
collection and incubation, observations of progeny, 
and data analysis and interpretation. Alternative test 
methods are discussed that determine a dose-re- 


nse relationship of ide effects, oS a 
ler exposure period for less persistent 
or utilize parental incubation to determine pesticide-in- 


duced behavioral anomalies. Alternative measurement 
endpoints and data analysis methods also are present. 
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161,910 
AD-A238 223/2/GAR PC A06/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 


of Engineering. 
Roughness. of Fallout Gamma Rays by Terrain 
Master’s thesis. 
M. S. Herts. 28 Feb 91, 111p Rept no. AFIT/GNE/ 
ENP/91M-2 


The study presents a first order calculation of the self- 
shielding of nuclear weapon fission fragment gamma 
rays by surface roughness (microscopic terrain irregu- 
larities). To simulate fallout particles, micros- 
pheres were ited on slides i. aeeke ae 
of soil, concrete and asphalt roofing shi 

ning electron microscopy was used to ghotnpaphion’. 
ly map the surfaces. The thickness of surface irregular- 


homogeneous oie ancien. 
ing source 
With this geometry, dose rates were calculated usi 
the Monte Carlo code, MORSE. The MORS! 
calculations showed self- tory me te to roughness of 
not more than five percent for soil samples and 
eight percent for the shingles. The 30 percent self- 
shielding used in The Effects of Nuclear Weapons for 


level terrain is six times as great. It is postulated the 
large attenuation formerly attributed to roughness 


psa be an artifact of an incorrect global/local ‘alk 
out partition. 


161,911 

AD-A238 593/8/GAR PC A08/MF A02 
Science Applications International Corp., McLean, VA. 
Risk Assessment for Emergency Planning Related 
to Nuclear W: 

Technical rept. 11 Jul 83-30 Sep 85 

D. A. Outlaw, J. J. Cohen, tye be F. Tinney. 25 Sep 
85, 163p Rept no. SAIC-85-184' 

Contract DNA001-83-C-0375 


A scoping study risk assessment was performed to de- 
termine a basis for selection of emergency planning 
zones (EPZ) for DoD nuclear weapons capable fixed 
facilities. Three classes of facilities were defined and 
EPZ radii were calculated for each by applying prob- 
abilistic risk analysis. This approach considers not only 
the potential radiological consequences of several ac- 
cident scenarios, but also evaluates their probability of 
occurrence. For Class | facilities (e.g., Alert aircraft, 
naval — facilities) an EPZ of 10 mis ted; 
for Class II facilities (e.g., missile facilities and equiva- 
lent) an EPZ of 2 Km is ied; and for Class Ill 
(e.g., storage, etc.) an EPZ dista stance of less than 1 Km 
might prove to be adequate. 


161,912 

DE91014139/GAR PC A04/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

Assessment of hydrologic impact of extending ex- 
into Hills nonweided 


ploratory 

tuff unit at Yucca Mountain, Nevada. 

W. E. Nichols, M. D. Freshiey, and M. L. Rockhoid. 
Mar 91, PNL-7648 

Contract A\ 76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy (DOE) is pos 
analyses to address an objection by the US 
Regulatory Commission to pians in the Pea ne 
Draft of the Site Characterization Plan for direct exca- 
vation of the Calico Hills nonwelded (CHn) unit within 
the repository exploration block at Yucca Mountain, 
Nevada. The excavation was planned as part of site 
characterization activities for the potential high-level 
nuclear waste repository at Yucca Mountain. This 
characterization activities for the potential high-level 
nuclear waste repository at Yucca Mountain. This 
characterization activity has been deferred, pending 
the results of a risk/benefit analysis of alternative 
methods for obtaining needed characterization data 
from CHn unit. The benefits from characterizing the 
CHn unit are generally related to obtaining information 
leading to improved in predictions of site 
lormance. The risks are generally associated with 
potential adverse impacts to site performance that 
result from excavation or other intrusion into the CHn 
unit. The purpose of the risk/benefit analysis is to 
produce a recommendation to the Director, Regulatory 


November 15, 1991 119 





ENVIRONMENTAL POLLUTION & CONTROL 


Radiation Pollution & Control 


and Site Evaluation Division. DOE/Yucca Mountain 
Site Characterization Project Office for a strategy for 
characterizing the CHn unit. The recornmendation will 
describe characterization activities that are expected 
to provide the needed information while limiting ad- 
verse impacts to site performance to the extent practi- 
cal. The risk/benefit analysis was supported with 
scoping calculations to provide a quantitative evalua- 
tion of the impacts associated with different strategies. 
The working group responsible for the risk/benefit 
analysis requested that these scoping calculations to 
be supported with more detailed performance assess- 
ments for evaluating impacts of different characteriza- 
tion activities. This report summarizes the resuits of 
fet — assessment analyses. 9 refs., 30 
S., 1 tab. 


161,913 
DE$1014167/GAR PC A06/MF A02 
EG and G Idaho, Inc., idaho Falls. 

Transuranic contamination control using electro- 
static curtain ay gt es experiments). 

L. C. Meyer. Nov 90, 107p EGG-WTD-9336 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This report presents the results of ee 
experiments for using electrostatic curtains (ESCs) as 
a transuranic (TRU) contamination control technique. 
The TRU contaminants controlled included small 
(micron to submicron) particles of plutonium and amer- 
icium compounds associated with defense related 
waste. A series of four experiments were conducted, 
with the first two experiments using uncontaminated 
Idaho National Engineering Laboratory (INEL), soil, 
and third and fourth experiments using contaminated 
soil containing plutonium-239 and americium-241 
(from a mixture of Rocky Flat Plant contaminated soil 
and INEL uncontaminated soil). All experiments were 
conducted inside a glove box in which electrically 
charged metal plates and fabric coupons were placed. 
The data for these experiments consisted of the mass 
of dust collected on the various sample coupons, 
plates, and filters; radiochemical analysis of selected 
dust samples; and photographs from the scanning 
electron microscope. The conclusion is the ESC has 
potential as a contamination control technique. Be- 
cause of the positive charge of plutonium and americi- 
um particles, these particles were strongly attracted to 
plates with a negative charge, with some plutonium at- 
taching to negatively charged dust particles on positive 
plates. The trend was for radioactivity per gram to in- 
= as the particle size decreased. 4 refs., 23 figs., 


161,914 
DE$1014175/GAR PC A04/MF AO1 
Argonne National Lab., IL. 

E ing evaluation/cost analysis for decon- 
tamination at the St. Louis Downtown Site, St. 
Louis, Missouri. 

M. H. Picel, H. M. Hartmann, M. R. Nimmagadda, 
4 M. J. Williams. May 91, 75p DOE/OR-23701- 
Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The US Department of Energy (DOE) is implementing 
a cleanup om oer for three groups of properties in the 
St. Louis, Missouri, area: the St. Louis Downtown Site 
(SLDS), the St. Louis Airport Site (SLAPS) and vicinity 
properties, and the Latty Avenue Properties, including 
the Hazelwood Interim Storage Site (HISS). The gen- 
eral location of these properties is shown in Figure 1; 
the properties are referred to collectively as the St. 
Louis Site. None of the properties are owned by DOE, 
but each property contains radicactive residues from 
federal uranium processing activities conducted at the 
SLDS during and after World War 2. The activities ad- 
dressed in this environmental evaluation/cost analysis 
(EE/CA) report are being proposed as interim compo- 
nents of a comprehensive cleanup strategy for the St. 
Louis Site. As part of the Department’s Formerly Uti- 
lized Sites Remedial Action Program (FUSRAP), DOE 
is proposing to conduct limited decontamination in 
support of proprietor-initiated activities at the SLDS, 
commonly referred to as the Mallinckrodt Chemical 
Works. The primary goal of FUSRAP activity at the 
SLDS is to eliminate potential environmental hazards 
associated with residual contamination resulting from 
the site’s use for government-funded uranium proc- 
essing activities. 17 refs., 3 figs., 5 tabs. 


161,915 
DE$1014251/GAR 
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PC A04/MF A01 


Argonne National Lab., IL. 

Surveillance of Site A and Plot M. Report for 1990. 
N. W. Golchert. May 91, 58p ANL-91/2 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The results of the environmental surveillance program 
conducted at Site A/Plot M in the Palos Forest Pre- 
serve area for CY 1990 are presented. The surveil- 
lance program is the ongoing remedial action that re- 
sulted from the 1976-1978 radiological characteriza- 
tion of the site. That study determined that very low 
levels of hydrogen-3 (as tritiated water) had migrated 
from the burial ground and were present in two nearby 
hand-pumped picnic wells. The current program con- 
sists of sample collection and analysis of air, surface 
and subsurface water, and bottom sediment. The re- 
sults of the analyses are used to determine the migra- 
tion pathway of water from the burial ground (plot M) to 
the hand-pumped picnic wells, establish if buries ra- 
dionuclides other than hydrogen-3 have migrated, and 
enerally characterize the radiological environment of 
the area. Tritiated water continues to be detected in a 
number of wells, boreholes, dolomite holes, and a sur- 
face stream. Analyses since 1984 have indicated the 
presence of low levels of strontium-90 in water from a 
number of boreholes next to Plot M. The results of the 
surveillance program continues to indicate that the ra- 
dioactivity — at Site A/Plot M does not endan- 
er the health or safety of the public visiting the site or 
those living in the vicinity. 20 refs., 7 figs., 15 tabs. 


161,916 
DE91014273/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Diffusion modeling of fission product release 
during depressurized core conduction cooldown 


conditions. 
R. C. Martin. 1990, 27p CONF-9011211-1 
Contract ACO5-840R21400 

International Atomic Energy Agency (IAEA) specialists 
meeting on behaviour of gas cooled reactor fuel under 
accident conditions, Oak Ridge, TN (USA), 5-7 Nov 
a by Department of Energy, Washing- 
ton, DC. 


A simple model for diffusion through the silicon carbide 
layer of TRISO particles is applied to the data for acci- 
dent condition testing of fuel spheres for the High- 
Temperature Reactor program of the Federal Republic 
of Germany (FRG). — of sphere release 
of (sup 137)Cs based on fast neutron fluence permits 
predictions of release with an accuracy comparable to 
that of the US/FRG accident condition fuel perform- 
ance model. Calculations are also performed for (sup 
85)Kr, (sup 90)Sr, and (sup 110m)Ag. Diffusion of 
cesium through SiC suggests that models of fuel fail- 
ure should consider fuel performance during repeated 
accident condition thermal cycling. Microstructural 
considerations in models in fission product release are 
discu: . The neutron-induced segregation of silicon 
within the SiC structure is postulated as a mechanism 
for enhanced fission product release during accident 
conditions. An oxygen-enhanced SiC decomposition 
mechanism is also discussed. 12 refs., 11 figs., 2 tabs. 


161,917 
DE91014278/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Concentration of remote-handied, transuranic, 
sodium nitrate-based sludge using agitated thin- 
film ev: tors. 

J. F. Walker, E. L. Youngblood, J. B. Berry, and B. L. 
Pen. 1991, 25p CONF-910852-2 

Contract AC05-840R21400 

Summer national meeting of the American Institute of 
Chemical 4a (AIChE), Pittsburgh, PA (USA), 
20-22 Aug 1991. Sponsored by Department of Energy, 
Washington, DC. 


The Waste Handling and Packaging Plant (WHPP) is 
being designed at Oak Ridge National Laboratory 
(ORNL) to prepared transuranic waste for final dispos- 
al. Once operational, this facility will process, package, 
and certify remote-handled transuranic waste for ulti- 
mate shipment and disposal at the Waste Isolation 
Pilot Plant (WIPP) in Carlsbad, New Mexico. One of the 
wastes that will be handled at WHIPP is the transuran- 
ic sludge currently stored at ORNL in eight poe = 
underground tanks. The use of an Agitated Thin-Film 
Evaporator (ATFE) for concentration of this waste is 
pony Aare = geen Tests have shown that the ATFE 
can be used to produce a thick slurry, a powder, or a 
fused salt. A computer model developed at the Savan- 
nah River Plant (SRP) to simulate the operation of 


ATFE’s on their waste is being modified for use on the 
ORNL transuranic sludge. This paper summarizes the 
results of the test with the ATFEs to date, discusses 
the changes in the SRP model necessary to use this 
model with the ORNL waste, and compares the results 
of the model with the actual data taken from the oper- 
pp of ATFEs at vendors’ test facilities. 8 refs., 1 fig., 
tabs. 


161,918 

DE91014313/GAR PC AO5/MF A01 
Department of Energy, Carson City, NV. Nevada Nu- 
clear Waste Project Office. 

Environmental management objectives, impact 
potential and reclamation planning for DOE site 
characterization at Yucca Mountain, Nevada. 

24 Mar 89, 87p NWPO-EV-004-89 

Contract FG08-85NV10461 

Sponsored by Department of Energy, Washington, DC. 


This report presents a proposed strategy for the State 
of Nevada to identify and mitigate impacts related to 
the proposed Site Characterization activities of the US 
Department of Energy (DOE) at Yucca Mt. and its vi- 
cinity. The report was prepared in response to the di- 
rective of the Nevada Nuclear Waste Project Office 
(NWPO) of 2/14/89 to prepare environmental guid- 
ance for use in evaluating the suitability of areas 
chosen by DOE for surface disturbing activities and the 
acceptability of reclamation measures. As such, this 
report response to issues raised by NWPO regarding 
impact identification, reclamation and monitoring ac- 
tivities proposed by DOE in Section 8.7 of the Draft 
Site Characterization Plan of December 1988 and the 
Environmental Monitoring and Mitigation Plan (EMMP) 
of December 1988. 22 refs., 2 figs., 1 tab. 


161,919 

DE91014325/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Dual porosity models for solute transport at Yucca 
Mountain. 

R. C. Dykhuizen. Jul 91, 45p SAND-90-2619 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


A fractured porous medium is often modeled as a dual 
porosity system. The subsystems of fractures and 
matrix pores are assumed to provide two flow continu- 
ums. This is especially true when considering solute 
transport through such a system. Coupling terms are 
then required to enable the calculation of the ex- 
change of solute between the two subsystems. The 
coupling terms for solute transport through a fractured 
medium are derived in this report. This report then in- 
vestigates the need for the dual porosity models for 
solute transport. It is shown that the complexity of a 
dual porosity model is required in some cases to accu- 
rately represent the solute motion. However, it is also 
shown that some situations can be well represented by 
approximate single porosity models if certain criteria 
are met. A single porosity model allows the use of ana- 
lytical solutions. Sample calculations are presented 
using parameter values representative of Yucca Moun- 
tain tuffs. These calculations show that a dual porosity 
model is not required to model solute transport at 
Yucca Mountain if the water fluxes are as low as cur- 
rently believed. 39 refs., 10 figs., 2 tabs. 


161,920 
DE91014326/GAR 
Sandia National Labs., Albuquerque, NM. 

Technical summary of the Performance Assess- 
ment Calculational Exercises for 1990 (PACE-90). 
Volume 1, ‘Nominal configuration’ a 
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parameters and calculational results: Yucca Moun- 
tain Site Characterization Project. 

R. W. Barnard, and H. A. Dockery. Jun 91, 180p 
SAND-90-2726-Vol.1 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


A Performance Assessment Calculational Exercise for 
1990 (PACE-90) was coordinated by the Yucca Moun- 
tain Site Characterization Project Office for a total- 
system performance-assessment problem. The pri- 
mary objectives of the exercise were to develop per- 
formance-assessment computational capabilities of 
the Yucca Mountain Project participates and to aid in 
identifying critical elements and processes associated 
with the calculation. The problem defined for PACE-90 
was simulation of a “nominal case” groundwater flow 
and transport of a selected group of radionuclides 
through a portion of Yucca Mountain. Both 1-D and 2- 





D calculations were run for a modeling period of 
100,000 years. The nuclides used, (sup 99)Tc, (sup 
135)Cs, (sup 129), and (sup 237)Np, were representa- 
tive of “classes” of long-lived nuclides expected to be 
present in the waste inventory. Movement of the ra- 
dionuclides was simulated through a detailed hydros- 
tratigraphy developed from Yucca Mountain data spe- 
cifically for this exercise. The results showed that, for 
the specified conditions with the conceptual models 
used in the problem, no radioactive contamination 
reached the water table, 230 m below the repository. 
However, due to the unavailability of sufficient site- 
specific data, the results of this exercise cannot be 
considered a comprehensive total-system- perform- 
ance assessment of the Yucca Mountain site as a 
high-level- waste repository. 46 refs., 94 figs., 19 tabs. 


161,921 

DE91014391/GAR PC A03/MF A01 
Portsmouth Gaseous Diffusion Plant, OH. 
Optimization of the microfiltration effluent treat- 
ment system. 

L. B. Cutlip, R. Spaeth, and B. E. Upham. 3 Apr 91, 
29p POEF-T-3558 

Contract ACO5-760R00001 

Sponsored by Department of Energy, Washington, DC. 


The X-705 effluent treatment system of the Ports- 
mouth Gaseous Diffusion Plant was installed as a 
result of the impending closure of the RCRA-regulated 
X-701B holding pond. This pond was shutdown in 
order to comply with the Hazardous and Solid Waste 
Amendments of 1984 which mandated that discharges 
to the pond be terminated prior to November 8, 1988. 
Startup and optimization of the effluent treatment 
system have been completed. A description of these 
activities is included in this report. Proposed NPDES 
= limits have also been developed. 4 tabs., 17 
igs. 


161,922 
DE$1014460/GAR 
Argonne National Lab., IL. 
tt of improved fission-product trans- 
models in VICTORIA against the ORNL HI and 
tests. 

P. Domagala, J. Rest, and S. A. Zawadzki. 1991, 33p 
ANL/CP-72066, CONF-910739-24 
Contract W-31109-ENG-38 
ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (United States), 26-31 Jul 1991. 
Sponsored by Department of Energy, Washington, DC. 


New models for the release of fission-products from 
fuel have recently been incorporated into a compre- 
hensive code, VICTORIA, for the prediction of radionu- 
clide behavior under severe reactor accident condi- 
tions as an alternative to a simple Booth diffusion cal- 
culation. It is widely known that the Booth model has 
severe limitations when used under conditions of 
changing temperature and power. A new transport 
model based on a two node diffusive flow formulation 
has been implemented into VICTORIA. In addition to 
the diffusive flow model, other mechanisms such as 
ee growth, grain boundary sweeping and intergranu- 
lar bubble behavior are taken into account. These 
a based models focus on fission-product be- 
avior in intact fuel geometries. While the VICTORIA 
program is primarily concerned with the behavior of se- 
verely degraded fuel geometries, the capability for ac- 
curately characterizing fission-product release from 
intact fuel must be demonstrated before other geome- 
tries can be reliably modeled. Results of VICTORIA 
simulations are compared with the results of in-cell 
heating tests on irradiated fuel. The fission-product 
transport models involved in these simulations are as- 
sessed and their predictive capability examined. 10 
refs., 7 figs., 2 tabs. 
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DE$1014549/GAR PC A10/MF A03 
ent of Energy, Washington, DC. Office of En- 

vironmental Audit. 

Environmental Audit, Weldon Spring Site Remedial 


A 
Jun 91, 217p DOE/EH-0195 


This report documents the results of the Environmen- 
tal Baseline Audit of DOE’s Weldon Spring Site Reme- 
dial Action Project (WSSRAP), located in St. Charles, 
Missouri. The purpose of the Environmental Baseline 
Audit is to provide the Secretary of Energy with con- 
cise information pertaining to the following issues: (1) 
compliance status with applicable environmental regu- 
lations (with the exception of National Environmental 
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Policy Act (NEPA) requirements); (2) adherence to 
best management and accepted industry practices; (3) 
DOE vulnerabilities and liabilities associated with com- 
pliance status, environmental conditions, and manage- 
ment practices; (4) root causes of compliance findings 
(CF) and best management practice (BMP) findings; 
(5) adequacy of environmental management programs 
and organizations; and (6) noteworthy practices. This 
information will assist DOE in determining patterns and 
trends in environmental compliance, BMPs, and root 
causes, and will provide the information necessary for 
line management to take appropriate corrective ac- 
tions. 6 figs., 11 tabs. 


161,924 


DE91014717/GAR PC A07/MF A02 
Sandia National Labs., Albuquerque, NM. 

Technical basis for a co’ tual model in unsatu- 
rated tuff for the NEFTRAI code. 

C. Leigh. May 91, 144p SAND-90-1986 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


NEFTRAN-S was develo by Sandia National Lab- 
oratories for the United States Environmental Protec- 
tion Agency as part of a program providing technical 
support for re-promulgation of the standard 40 CFR 
191. The code is intended to provide realistic esti- 
mates of releases to the environment that could result 
from disposal of radioactive waste in geologic subsur- 
faces. One of the geologic environments that will be 
considered by the EPA in their analyses is unsaturated 
tuff. The information given in this report is intended to 
provide a conceptual model for the NEFTRAN-S code 
for calculations involving a generic site in unsaturated 
tuff. Information about the phenomena expected to 
dominate transport and methods for modeling trans- 
port in an unsaturated medium are presented. NEF- 
TRAN-S calculations using this conceptual model are 
compared to TOSPAC calculations for three possible 
infiltration rates. TOSPAC is the code currently used in 
performance assessment for an unsaturated tuff site 
at Yucca Mountain in Nevada. 14 refs., 21 figs., 22 
tabs. 


161,925 


DE91015097/GAR 
Argonne National Lab.., IL. 
Improved treatment/disposal of reactive metals. 
Phase 2, Technical research and dev ent. 

R. Kumar, and J. E. Helt. May 91, 299 DOE/HWP- 
92, ANL-91/21 

Contracts W-31109-ENG-38, AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


This report describes Phase II, Technical Research 
and Development, on an integrated, one-step process 
for the conversion of waste reactive metal (sodium) to 
a glass form suitable for routine disposal in a landfill. In 
this process the waste sodium, which may contain 
small quantities of radioactive and nonradioactive con- 
taminants, is reacted with silica and other additives to 
form a glass with the requisite mechanical and chemi- 
cal integrity. Differential thermal analyses (DTA) with 
varying compositions of sodium oxide, silicon dioxide, 
calcium oxide, and magnesium oxide showed that the 
primary glass-forming reactions occur at less than 
300(degree)C; for the well mixed samples used in DTA 
tests, there were no additional thermal effects as the 
temperature was raised to 1260(degree)C, indicating 
that the glass-forming reactions was essentially com- 
pleted in a very short time. Samples of glass contain- 
ing varying amounts of the oxides of sodium, calcium, 
boron, aluminum, and silicon were prepared in the lab- 
oratory and subjected to an accelerated leaching test 
to determine their resistance to leaching by water at 
60(degree)C. A conceptual process for waste sodium 
conversion has been designed. Process energy bal- 
ance calculations show that for high-soda glasses, 
most of the required thermal energy can be provided 
by the heat of oxidation of the sodium; for the low-soda 

lasses, additional energy would have to be provided 
lor the glass-forming process. This process is ready for 
demonstration at a pilot scale of 50 to 100 kg/h ina 
commercial facility. 8 refs., 10 figs., 3 tabs. 
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DE91015107/GAR 
Argonne National Lab., IL. 
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Radon in air interca' Summary of the Ar- 
ory and Environmental 


=— National Laborat 
rements Laboratory studies. 

H. F. Lucas. 1991, 23p ANL/CP-73417, CONF- 
9103179-2 

Contract W-31109-ENG-38 

Technical exchange meeting on radon calibration from 
National Institute of Standards and Techno! (NIST) 
Ra-226 solution standards, Grand Junction, (USA), 


13-14 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


Comparison of radon in air measurements between 
the Argonne National Laboratory (ANL) and the Envi- 
ronmental Measurements Laboratory (EML, New York, 
New York) have been performed since 1981. The ratio 
of the values has been exceptionally stable, which indi- 
cates that the precision of the measurements at the 
two facilities is excellent. The problem is that the 
values reported by the two facilities differ by 10%. This 
report summarizes the inter-calibration results and re- 
lated research ign to determine the cause of the 
difference. 14 refs., 2 figs., 3 tabs. 


161,927 

DE91015124/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Corrosion of copper-based materials in irradiated 
moist air systems. 

D. T. Reed, and R. A. Van Konynenburg. Jun 91, 21p 
UCRL-JC-107481, CONF-9011116-9 

Contract W-7405-ENG-48 

Symposium on scientific basis for nuclear waste man- 
agement (14th), Boston, MA (United States), 26-29 
Nov 1990. Sponsored by of Energy, 
Washington, DC. 


The atmospheric corrosion of Supete copper 
(CDA-102), 70/30 copper-nickel (CDA-715), and 7% 
aluminum bronze (CDA-613) in an irradiated moist air 
environment was investigated. Experiments were per- 
formed in both dry and 40% RH (90(degree)C) air at 
temperatures of 90 and 150(degree)C. Initial corrosion 
rates were determined based on a combination of 
— gain and weight loss measurements. Corrosion 
products observed were identified. These experiments 
support efforts by the Yucca Mountain Project (YMP) 
to evaluate possible metallic barrier materials for nu- 
clear waste containers. 8 refs., 1 fig., 2 tabs. 


161,928 

DE91015125/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Effect of ionizing radiation on the waste package 
vironment. Revision 


en 
D. T. Reed, I 
= UCRL-JC-107180-Rev.1, CONF-910435-90- 

ev.1 
Contracts W-7405-ENG-48, W-31109-ENG-38 
Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las Vegas, NV (United States), 28 Apr - 3 May 
Ln aammane by Department of Energy, Washing- 
ton, DC. 


The radiolytic production of nitrogen oxides, nitrogen 
acids and ammonia are discussed in relation to the ex- 
pected environment in a high-level waste repository 
that may be constructed at the Yucca Mountain site if it 
is found to be suitable. Both literature data and reposi- 
tory-relevant data are summarized for air-water vapor 
systems. The limiting cases of a dry air and a pure 
water vapor phase are also discussed. Design 
guidelines and recommendations, based solely on the 
potential con: of radiation enhancement of 
corrosion, are given. 13 refs., 5 figs., 1 tab. 
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DE91015143/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Mechanistic interpretation of glass reaction: Input 
to kinetic model 


development. 
J. K. Bates, W. L. Ebert, J. P. Bradley, and W. L. 
Bourcier. May 91, 20p UCRL-JC-107287, CONF- 
910435-91 

Contract W-7405-ENG-48 

Annual American Nuclear Society (ANS) international 
high level radioactive waste management conference 
(2nd), Las Vegas, NV (United States), 28 Apr - 3 May 
ar Sponsored by Department of Energy, Washing- 
ton, DC. 


Actinide-doped SRL 165 type glass was reacted in J- 
13 groundwater at 90(degree)C for times up to 278 
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days. The reaction was characterized by both solution 
and solid analyses. The glass was seen to react non- 
stoichiometrically with preferred leaching of alkali 
metals and boron. High resolution electron microscopy 
revealed the formation of a complex layer structure 
which became separated from the underlying glass as 
the reaction progressed. The formation of the layer 
and its effect on continued glass reaction are dis- 
cussed with respect to the current model for glass re- 
action used in the EQ3/6 computer simulation. It is 
concluded that the layer forried after 278 days is not 
protective and may eventually become fractured and 
generate particulates that may be transported by liquid 
water. 5 refs., 5 figs. , 3 tabs. 


161,930 

DE$1015271/GAR 

Oak Ridge National Lab., TN. 
Federal facility agreement contingency, upgrade, 
and t plans for the ORNL active low- 
level radioactive waste tank system. 

S. M. Robinson, S. M. DePaoli, and A. B. Walker. 
Jun 91, 77p ORNL/TM-11795 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Superfund Amendment and Reauthorization Act 
(SARA) of the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act (CERCLA) re- 
quired that the Department of Energy (DOE) execute a 
Federal Facilities Agreement (FFA) with the Environ- 
mental Protection Agency (EPA) within six months of 
final listing of the Oak iy Reservation on the Na- 
tional Priorities List (NPL). This report summarizes the 
contingency, upgrade, and replacement plans that are 
being implemented at ORNL as a result of the FFA. 
The liquid low-level waste (LLLW) system at ORNL is 
comprised of extensive underground piping and collec- 
tion/treatment/storage tanks. In this report, contin- 
gency plans are defined as identification of and plan- 
ning for alternate management of LLLW, while re- 
placement and upgrade projects are defined as 
projects that install systems to meet the full secondary 
containment and leak testing requirements of the FFA. 
The report describes the objectives of the program, 
the existing LLLW system, the generated LLLW, and 
the contingency and upgrade/replacement plans. The 
alternative methods considered for meeting the FFA 
are discussed, and the selected plans are summarized 
by tank system and by generating divisions. The pro- 
posed FFA budget and schedules are also summa- 
rized. 5 figs., 11 tabs. 
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161,931 

DE$1015272/GAR 

Oak Ridge National Lab., TN. 
Sources, classification, and disposal of radioac- 
tive wastes: History and legal and regulatory re- 
quirements. 

D. C. Kocher. 1991, 91p CONF-9107137-1 

Contract ACO05-840R21400 

Management and disposal of radioactive wastes, 
Boston, MA (United States), 15-19 Jul 1991. Spon- 
sored by Department of Energy, Washington, DC. 


This report discusses the following topics: (1) early 
definitions of different types (classes) of radioactive 
waste developed prior to definitions in laws and regula- 
tions; (2) sources of different classes of radioactive 
waste; (3) current laws and regulations addressing 
classification of radioactive wastes; and requirements 
for disposal of different waste classes. Relationship 
between waste classification and requirements for per- 
manent disposal is emphasized; (4) federal and state 
responsibilities for radioactive wastes; and (5) distinc- 
tions between radioactive wastes produced in civilian 
and defense sectors. 
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161,932 

DE$1015294/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Evaluation of experimental factors that influence 
the application and discrimination capability of the 
product consistency test. 

J. = Shade, and G. F. Piepel. Jun 91, 52p PNL- 

753! 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


It is desirable to have a means of monitoring possible 

in waste glass durability during protection so 
that product remains within acceptable limits. A 
leach test called the Product Consistency test (PCT) 
was devel by Savannah River Laboratory (SRL) 
as such a production test for the Defense Waste Proc- 
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essing Facility (DWPF). This report examines some of 
the experimental factors that may be used in the PCT 
that could influence test precision and its ability to 
function as intended. An experiment was performed to 
investigate the effects (on pH and elemental releases 
of Al, Fe, K, Na, Si, B, Li, and Mn) of modifications to 
the test conditions of the Product Consistency Test 
(PCT). The experiment was replicated three times; 
each replicate involved leach testing two glasses with 
each of 24 different sets of PCT conditions. 6 refs., 1 
fig., 12 tabs. 


161,933 

DE91015295/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Performance implications of waste package em- 
lacement orientation. 
. G. Wilder. May 91, 41p UCID-21607 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Emplacement borehole orientation directly impacts 
many aspects of the Engineered Barrier System (EBS) 
and interactions with the near field environment. This 
paper considers the impacts of orientation on the hy- 
drologic portion of the environment and its interactions 
with the EBS. The hydrologic environment is consid- 
ered from a conceptual standpoint, the numerical anal- 
yses are left for subsequent work. As reported in this 
paper, several aspects of the hydrological environ- 
ment are more favorable for long term performance of 
vertically oriented rather than horizontally oriented 
Waste Packages. 19 refs., 15 figs. 


161,934 

DE91015301/GAR PC A07/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 

Initial studies of pretreatment methods for neutral- 
ized cladding removal waste (NCRW) sludge. 

J. L. Swanson. Jun 91, 137p PNL-7716 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Pacific Northwest Laboratory (PNL) is performing con- 
ceptual and experimental studies for Westinghouse 
Hanford Company (WHC) aimed at determining the ef- 
fectiveness of various pretreatment methods for the 
neutralized cladding removal waste (NCRW) sludge 
currently ye stored at the Hanford Site of the US 
Department of Energy (DOE). The objective of such 
pretreatment methods is to separate the transuranic 
(TRU) elements and the bulk components of the waste 
(primarily zirconium, sodium, fluoride, and hydroxide) 
to a level low enough that the bulk components can be 
disposed of as low-level waste (LLW), with only a small 
volume, TRU-containing fraction requiring geologic 
disposal. This objective is driven primarily by the large 
cost differential projected between LLW and —_— 
disposal procedures. This report contains the results 
of the first three years (1987, 1988, and 1989) of the 
program. These results were earlier reported informal- 
ly in letter reports; they are here compiled in appendix 
form in this formal report to be more readily available 
to other workers and the public. The results of work 
done in 1990 and in following years will be reported in 
separate formal reports. 


161,935 

DE91015370/GAR PC A05/MF A01 

Sandia National Labs., Albuquerque, NM. 

Perceptions of risk in the management of nuclear 

— Mapping elite and mass beliefs and atti- 
es. 


H. C. Jenkins-Smith, J. L. Espey, A. A. Rouse, and D. 
H. Molund. Jun 91, 86p SAND-90-7002 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This report describes the results of a set of five sur- 
veys designed to assess the perceived risks of nuclear 
waste management policy in Colorado and New 
Mexico. Within these states, mail surveys of randomly 
selected samples were taken of members of the Amer- 
ican Association for the Advancement of Science, 
members of the Sierra Club, members of business as- 
sociations, and state legislators. In addition, a tele- 
phone sample of randomly selected households was 
conducted in Colorado and New Mexico. Using these 
data, the perceptions of the risk of nuclear waste man- 
agement -- from production of nuclear energy through 
permanent storage of nuclear wastes -- are compared 
for each of the five samples. The degree of trust in, 
and the perceived political influence of, the more 
prominent policy actors are assessed. Certain cogni- 
tive attributes, including degree of subjective certainty 


regarding beliefs about risks of nuclear wastes, and 
likelihood of altering perceived risks when confronted 
with new information, are compared across samples. 
In addition, the sample scores from rudimentary knowl- 
edge tests about the characteristics of radiation are 
compared. The relationships among the knowledge 
scores, cognitive attributes and risk perceptions are 
evaluated. Perceptions of the balance of media cover- 
age are measured, as are the possible direct and indi- 
rect roles of media exposure in risk perception. Aggre- 
gate models, testing an array of hypotheses about the 
bases of nuclear waste risk perceptions, are conduct- 
ed. These tests indicate that risk perceptions are relat- 
ed to a complex set of factors, and that these factors 
may differ significantly across the different sub-popula- 
tions. Finally, the relationships between risk percep- 
tion and political participation -- including registering to 
vote, political party affiliation, and level of political ac- 
tivism -- are analyzed. 5 figs., 33 tabs. 


161,936 
DE91015384/GAR 
Argonne National Lab., IL. 
Stress corrosion cracking of candidate waste con- 
tainer materials. 

P. S. Maiya, W. K. Soppet, J. Y. Park, T. F. Kassner, 
and W. J. Shack. Nov 90, 89p ANL-90-50 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 
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Six alloys have been selected as candidate container 
materials for the storage of high-level nuclear waste at 
the proposed Yucca Mountain site in Nevada. These 
materials are Type 304L stainless steel (SS), Type 
316L SS, Incology 825, P-deoxidized Cu, Cu-30%Ni, 
and Cu-7% Al. The present program has been initiated 
to determine whether any of these materials can sur- 
vive for 300 years in the site environment without de- 
veloping through-wall stress corrosion cracks, and to 
assess the relative resistance of these materials to 
stress corrosion cracking (SCC). A series of slow- 
strain-rate tests (SSRTs) in simulated Well J-13 water 
which is representative of the groundwater present at 
the Yucca Mountain site has been completed, and 
crack-growth-rate (CGR) tests are also being conduct- 
ed under the same environmental conditions. 13 refs., 
60 figs., 22 tabs. 


161,937 
DE91015547/GAR 
Argonne National Lab., IL. 
Identification of colloids in nuclear waste glass re- 
actions. 

J. C. Cunnane, and J. K. Bates. 1991, 20p ANL/CP- 
72166, CONF-910430-16 

Contract W-31109-ENG-38 

Annual meeting and exposition of the American Ce- 
ramic Society faCerS) (93rd), Cincinnati, OH (United 
States), 28 Apr - 2 May 1991. S 
ment of Energy, Washington, DC. 


PC A03/MF A01 


ponsored by Depart- 


Characterization data for particulates formed under a 
variety of laboratory leaching conditions that simulate 
glass reaction in a repository environment are present- 
ed. Data on the particle size distributions and filterable 
fractions for neptunium, plutonium, americium, and 
curium were obtained by filtrations through a series of 
filters with pore sizes ranging from 1 (mu)m to 3.8 nm. 
The neptunium was found to be largely nonfilterable. 
Americium and plutonium were associated with filter- 
able particles. The particles with which the americium, 
plutonium, and curium were associated were charac- 
terized using transmission electron microscopy (TEM) 
examination techniques. 8 refs., 1 fig., 2 tabs. 


161,938 

DE91769488/GAR PC A03/MF A01 

ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile. 

Determination of plutonium mass by passive neu- 

tron assay in input and output samples of MOX 
lot conversion plant. 

. Aparo, P. Zeppa, V. Pagliai, F. Troiani, and A. 
Prosdocimi. 1989, 16p ETDE-IT-91-19, CONF- 
8905341-2 
Annual symposium on safeguard and nuclear material 
management (11th), Luxembourg (Luxembourg), 30 
May 1989, From 11. annual symposium on safeguards 
and nuclear material management; Luxembourg, Lux- 
embourg (30 May-1 June 1989). 

U.S. Sales Only. 


Neutron measurements were carried out with two dif- 
ferent neutron counters on plutonium nitrate solutions 
and MOX (mixed oxide) powders, respectively input 





and output samples from the UMCP conversion facility 
(four glove box process) at the ENEA-EUREX plant 
(Italian Commission for Nuclear and Alternative 
Energy Sources). The UMCP (Plutonium Conversion 
Manual Unit) facility plant was designed and construct- 
ed in order to convert Pu nitrate product solution, from 
CANDU fuel oe gate and natural uranium nitrate 
solution, to mixed oxide. The instruments used for this 
purpose were a high level neutron coincidence counter 
(HLNCC-II) on loan from the EURATOM Directorate 
and a counter (PANDA, PAssive Neutron Determina- 
tion Analyzer) used by plant operators for control 
measurements, having the same geometrical configu- 
ration as the previous but coupled with total events 
counting electronics. Calibration curves for plutonium 
nitrate solutions were established, for both systems, 
by using samples at different plutonium concentra- 
ions. 


161,939 

DE91769500/GAR PC A03/MF A01 
ENEA, Casaccia (Italy). Centro Ricerche Energia. 
Protocol for TL gamma indoor dose measure- 
ments on large scale (in Italy). 

L. Lembo, G. Scarpa, C. Ne and M. Pimpinella. 
1990, 15p ETDE-IT-91-25, CONF-9006337-1 

3rd Italian-Yugoslav symposium on low level radiation 
archievements, concerns and future aspects, Plitvice 
(Yugoslavia), 11 Jun 1990, From 3. Italian-Yugoslav 
symposium on low level radiation archievements, con- 
cerns and future aspects; Plitvice, Yugoslavia (11-13 
June 1990). 

U.S. Sales Only. 


The Italian national survey, presently still in progress, 
on natural radiation inside dwellings, includes the eval- 
uation of the gamma ray component (absorbed dose 
to air). Thermoluminescence (TL) dosimetry was se- 
lected to carry out these measurements. Due to the 
considerable number of regional laboratories involved 
in the compaign, each one using different equipment 
and different operators and having a wide spectra of 
TL experience, it was decided to standardize as far as 
possible the whole measuring procedure by means of 
an agreed protocol. The use of the protocol was in- 
tended to ensure comparability of data obtained in the 
different laboratories and minimize the dose uncertain- 
ties, so as to achieve an overall expected uncertainty 
in the range 30-40% at 90% confidence level. The de- 
tectors selected were LiF sinterized chips, either circu- 
lar or square, with a maximum diameter of 5 mm. The 
dosimeter was made of two pairs of TL chips, unclosed 
7 : plastic container 100 mg/square centimeters 
thick. 


161,940 

DE91790800/GAR PC A04/MF A01 
ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile. 
Rapporto preliminare di sicurezza per lallesti- 
mento in OPEC di un’area per gli esami post-irrag- 
giamento di elementi di blanket per i reattori a fu- 
sione: Analisi dei principali elementi. (OPEC post- 
irradiation test facility for tokamak breeding bian- 
ket elements: Preliminary safety report on main 
operating phases). 

A. De Luca. 1989, 62p ENEA-RTI-COMB-VALPRES- 

89-05, RTI-COMB-VALPRES-89-05 

In Italian. 

U.S. Sales Only. 


ENEA (italian Commission for Nuclear and Alternative 
Energy Sources) is currently conducting studies on ce- 
ramic materials for tokamak fusion reactor blankets. A 
prime objective is the definition of a behavioural model 
for a breeder element in real operating conditions. This 
implies in-lab testing to obtain a good understanding of 
the thermo-mechanical behaviour and relative inter- 
grannular effects of the irradiated material. This paper 
examines the feasibility, in terms of safety to plant per- 
sonnel, the local public and environment, of the use of 
the Casaccia (Italy) OPEC-2 post-irradiation analysis 
facility for LiAIO/sub 2/ pellets. This paper describes 
the safety designed characteristics of this facility (e.g. 
area layout, process schemes, glovebexes, etc.), as 
well as, the safety measures adopted by ENEA for the 
transfer and reception of the irradiated pellets. Risk as- 
sessments (including calculations of maximum permis- 
sible dose) are prepared for all activity phases from 
road transport to in-plant handling. 


161,941 
DE91790805/GAR PC A06/MF A02 
ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile. 


ENVIRONMENTAL POLLUTION & CONTROL 
Solid Wastes Pollution & Control 


Impianto PROTEO: Prove sperimentali per la quali- 
ficazione di componenti e sistemi di remotizza- 
zione destinati al trattamento di vetrificazione 
condizionamento dei rifiuti radioattivi. (PROTEO, 
HLW vitrification plant test facility: Remotely con- 
trolled processing and rw, 4° 

G. Caprara. 1989, 108p ENEA-RTI-COMB-CIVAL-89- 
08, RTI-COMB-CIVAL-89-08 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The ENEA (italian Commission for Nuclear and Alter- 
native Energy Sources) IVET-1 plant was realized as 
an experimental facility for the testing and optimization 
of vitrification processes with the use of inactive solu- 
tions simulating HLWs (high-level radioactive wastes). 
The 1:1 scale plant allows the performance of signifi- 
cant tests. The treatment potential is 500 liters per 
cycle with a 125 liter pot capacity for every 150 kg of 
finished glass. The pot and furnace are remotely man- 
aged by PROTEO, an ENEA developed processing 
and final conditioning plant for high-level radioactive 
wastes. The microprocessor remote handling system 
makes use of a coupie of ‘master slave’ units. This 
paper provides detailed descriptions (including flow- 
sheets) of the design and operation characteristics of 
the test facility. 


161,942 

DE91790806/GAR PC A04/MF A01 
ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile. 
Criteri di riferimento per la predisposizione di pro- 
cedure ed aspetti organizzativi per la gestione dei 
rifiuti radioattivi. (Reference criteria for the set- 
ting-up of rad-waste management procedures and 
organizational models). 

T. Pinna, A. Moreno, and V. De Crescenzo. 1989, 
61p ENEA-RTI-COMB-TRACORIF-89-05, RTI-COMB- 
TRACORIF-89-05 

In Italian. 

U.S. Sales Only. 


The scope of this technical report is to provide guide- 
lines for the creation of a set of rad-waste manage- 
ment procedures governing wastes (excluding reproc- 
essing plant wastes) from ENEA (Italian Commission 
for Nuclear and Alternative Energy Sources) fuel cycle 
experimental facilities. The guidelines are to reflect 
current national and international rad-waste manage- 
ment specifications, standards and recommendations. 
Top priority is given to the incorporation of measures 
to safeguard the health of plant personnel and the 
local public. The report identifies the principal phase of 
rad-waste management; their required organizational 
models for the various plant operating units. Refer- 
ence is made to the specifications contained in the PI- 
GRECO computerized data base for radioactive waste 
management. 


161,943 

MIC-91-04555/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Absorption of miscellaneous liquid wastes on saw- 
dust. 

Report no. 90-206-K. 

A. Husain. c1990, 11p 


The existing radioactive incinerator does not permit 
the direct incineration of liquids, therefore liquid waste 
streams such as freon dry cleaning sludge are first ab- 
sorbed on a solid media prior to incineration. This 
study examined the absorption of two liquid waste 
streams, the first an effluent (three drums full) from a 
super-compactor campaign conducted at Bruce Nu- 
clear Power plant in late 1988 and the second freon 
sludge from routine dry — operations. The solid 
media used was sawdust, based on an earlier study. Its 
capacity for both liquids was determined, and appropri- 
ate means for absorbing the liquids were investigated. 
A radio-chemical characterization of the super-com- 
pactor effluent was also performed. 
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161,944 

AD-A238 032/7/GAR PC A13/MF A03 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 


161,947 


Remedial Investigation Concept Plan for Picatinny 

Arsenal. Volume 1. Environmental 

bie Regulations, Summaries of Site Sampling 

— Sampling Priorities, and Supporting Appen- 
ixes. 


Final rept. 

P. A. Benioff, M. H. Bhattacharyya, C. Bia 
Chiu, and S. Miller. 22 Mar 91, 294p ANL/ 
40, CETHA-IR-CR-91018 

Contract W-31-109-ENG-38 

Includes 1 map. 


A Remedial Investigation (Rl) Concept Plan for Pica- 
tinny Arsenal in New Jersey has been planned. Based 
on types of activity and location, the 156 Ri Sites iden- 
tified during the study are grouped into 16 Areas. The 
plan assesses the environmental impact and identifies 
additional data needed for each Ri Site in each Area. 
The plan was developed to comply with state and fed- 
eral hazardous waste and water quality regulations. 
The plan also provides a ranking of the 16 Areas ac- 
cording to their potential for impacts on public health 
and the environment. Volume 1 describes the environ- 
mental setting of Picatinny Arsenal, discusses applica- 
ble federal and state environmental regulations, briefly 
describes the Areas and the Sites within each Area, 
provides a ranking of the Areas, summarizes the pro- 
posed RI sampling pian for each Site in each Area, and 
gives supplementary information. Description of the 
Study area includes: location and raphy, climate, 
soils and geology, hydrology and arsenal activities. 
Chemicals and radioactive materials used at this facili- 
ty are listed. 


, S. Y. 
IS/TM- 


161,945 

AD-A238 101/0/GAR PC A11/MF A03 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Hazardous Waste Minimization Assessment: Fort 
Ord, CA. 

Final rept. 

S. Dharmavaram, D. A. Knowlton, and B. A. 
Donahue. Jun 91, 241p Rept no. CERL-TR-N-91/14 


After surveying hazardous material procurement, haz- 
ardous waste generation, and current methods of 
treatment, storage, and disposal, researchers con- 
ducted feasibility and economic analysis of minimiza- 
tion options and prepared a hazardous waste minimi- 
zation (HAZMIN) plan for Fort Ord, California. This plan 
is concerned with better operating practices, recycling 
onsite/offsite, water treatment and water quality, histo- 
ry/geography; air pollution, water pollution, solid waste 
management, pesticides, paints, solvents and other in- 
dustrial wastes. 


161,946 

AD-A238 119/2/GAR PC A02/MF A01 
Naval Weapons Station, Colts Neck, NJ. 
Performance Oriented Packaging Testing of Mk 
588 Shipping and Storage Drum for Packing Group 
Il Solid Hazardous Materials. 

Test rept. for period ending Jun 91. 

E. Wu. 9 Jul 91, 8p DOD/POPHM-NAD-TR-91-018 


Qualifications tests were performed to determine 
whether the in-service Mk 588 shipping and storage 
drum could be utilized to contain properly dunnaged 
solid type hazardous materials weighing up to a gross 
weight of 14 kg (31 pounds). The tests were conducted 
in accordance with Performance Oriented Packaging 
(POP) requirements specified by the United Nations 
Recommendations on the Transportation of Danger- 
ous Goods and the Department of Transportation’s 
Title 49 CFR and the Final Rulings published in the 
Federal Register. The drum has conformed to the POP 
performance requirements; i.e., the drum successfully 
retained its contents throughout the vibration, stacking 
and drop tests. 


161,947 
AD-A238 187/9/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 
Hazardous Material Analysis and Coding System 
HAZMACS). 

inal rept. 
J. W. Bryant. Jun 91, 38p Rept no. DLA-91-P00097 


A new hazardous material classification system is 
being implemented. It consists of 55 Hazardous Char- 
acteristic Codes (HCC). The HCC will provide critical 
information needed to effectively manage, store and 
ship hazardous materials such as poisons, pesticides, 
radioactive materials, oxidizers, corrosive liquids and 
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explosives. With implementation of new automated 
Defense Logistics Agency (DLA) Warehousing and 
Shipping Procedures (DWASP), DLA depot receiving 
personnel will be required to assign the HCC if it it 
missing from pertinent documents. Without the HCC, 
the DWASP system will not assign a depot storage lo- 
cation. Because the new HCC must be assigned quick- 
ly and accurately, an expert systems approach offers a 
feasible and practical means for providing this support. 
Accordingly, the Hazardous Material Analysis and 
Coding System (HAZMACS) was developed. HAZ- 
MACS is a PC-based expert system which queries the 
user about the known characteristics of suspected 
hazardous material and assigns an HCC based on the 
user’s responses. HAZMACS consists of a main 
knowledge base file which ‘chains’ to any of 13 other 
hazard-specific knowledge base files. 


161,948 
AD-A238 254/7/GAR PC A08/MF A02 


Foth and Van Dyke and Associates, Inc., Green Bay, 
wi 


Landfill Sam ling and Analysis USARC, West 
Silver Spring Drive, Milwaukee, Wisconsin. 
Feb 88, 175p 


A pos water and landfill cap investigation at the 
U.S. Army Corps of Engineers (USARC) landfill. The 
USARC landfill is located in Milwaukee, Milwaukee 
County, Wisconsin. The investigations included five 
rounds of sampling from ground water monitoring wells 
and surface water, analyses of the water samples, soil 
borings in the landfill cap and soils testing. 


161,949 

AD-A238 451/9/GAR PC A05/MF A01 
nohue and Associates, Inc., Sheboygan, WI. 

Landfill impact Evaluation. 

Final rept. 

8 Apr 85, 80p 


The Army proposes expansion of the building complex 
and development of the outdoor — area at the 
Milwaukee USAR Center Complex and Training Area 
located in Milwaukee, Wisconsin. Land use history in- 
dicates that the Milwaukee Sanitation Department dis- 
posed of approximately 500,000 cubic yards of solid 
wastes on the present complex site between 1957 and 
1966. In September of 1984 evaluations were con- 
ducted to determine the impact of the landfill on the 
nearby soils and ground water. Monitoring wells were 
installed to determine the water quality of the ground- 
water near the surface of the water table and at depth. 
During soil borings operations, soil samples were ana- 
lyzed in the field to determine the presence of hydro- 
carbons. The air in the bore hole was also analyzed to 
determine the presence of methane or other hydrocar- 
bons. The impact of the existing landfill on groundwat- 
er and surface water quality is small. The higher than 
expected concentrations of hardness, total dissolved 
solids, chloride, and sulfate in some wells which may 
be due to the landfill, do not warrant recovery or reme- 
dial action to cleanup the ground water. 


161,950 

AD-A238 484/0/GAR PC A25/MF A06 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 

Remedial Investigation Concept Plan for Picatinny 
Arsenal. Volume 2. Descriptions of and Sampling 
Plans for Remedial investigation Sites. 

Final rept. 

P. A. Benioff, M. H. Bhattacharyya, C. Biang, S. Y. 
Chiu, and S. Miller. 22 Mar 91, 578p ANL/EAIS/TM- 
40, CETHA-IR-CR-91018 

Contract W-31-109-ENG-38 

See also Volume 1, AD-A238 032. 


Picatinny Arsenal (PTA) is a large and complex instal- 
lation that has been in operation for many years. This 
installation would be expected to have a large number 
of areas containing hazardous materials or disposed 
hazardous waste. This volume gives a brief description 
of the sites in each area. In addition, material is pre- 
sented that describes the known history, discusses the 
local environment, identifies known or potential con- 
tamination, and proposes an Ri sampling plan for each 
site. The proposed sampling plans are detailed and 
compose a summary work plan. Sampling depths and 
intervals, are given for many sampling activities. 
Unless stated otherwise, some procedures are the 
same for all sites. Also, where a plan calls for the ‘dis- 
posal of contaminated materials, such materials 
should be disposed of in approved disposal facilities 
for toxic hazards. 
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161,951 

DE91013656/GAR 

Los Alamos National Lab., NM. 
Oxidative degradation of trichloroethylene ad- 
sorbed on active carbons: Use of microwave 
energy. 

R. Varma, and S. P. Nandi. 1991, 18p LA-UR-91- 
1552, CONF-910430-12 

Contract W-7405-ENG-36 

Annual meeting and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


Chlorinated hydrocarbon compounds (CHCI), such as 
chlorinated alkanes/alkenes, benzene and biphenyl 
etc, represent an important fraction of the industrial 
hazardous wastes produced. Trichloroethylene (TCE) 
can be removed from waste streams by adsorption on 
active carbons. The primary objective of the present 
work was to study the detoxification in air-stream of 
TCE adsorbed on different types of active carbons 
using in situ microwave heating. A secondary objective 
was to examine the regeneration of used carbons from 
the effects of — cyclic operations (adsorption- 
detoxification). The experimental study has shown that 
trichloroethylene adsorbed on active carbon can be 
oxidatively degradated in presence of microwave radi- 
ation. Energy can be transferred efficiently to the reac- 
tion sites without losing heat to the surrounding vessel. 
One of the decomposition product of trichloroethylene 
is free chlorine which is held very strongly on active 
carbon. Hydrochloric acid on the other hand seems to 
be less strongly held and appears in large concentra- 
tion in the exit gas. Production of free chlorine can be 
avoided by using eg ays sey mixed with suffi- 
cient internal hydrogen. This is also expected to mini- 
mize the problem of carbon regeneration encountered 
in this study. The results obtained from studies on the 
oxidative degradation of TCE under microwave radi- 
ation are promising in a number of respects: (1) the 
detoxification of TCE adsorbed on active carbon can 
be conducted at moderate (<400(degree)C) tempera- 
tures, and (2) the used carbon bed can be : 
ed. A patent on the process has been issued. 9 refs., 2 
figs., 2 tabs. 
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DE91014004/GAR 

Chemie cies ogg li ixed plastics 
ical approach to recycling mixed p! 

from enreddor fluff. 

B. J. Jody, E. J. Daniels, and P. V. Bonsignore. 1991, 

18p ANL/CP-73285, CONF-9105212-1 

Contract W-31109-ENG-38 

Annual ee —_ conference (6th), Washington, 

DC (USA), 22-23 May 1991. Sponsored by Department 

of Energy, Washington, DC. 


The obsolete automobile is the largest recycled con- 
sumer product and the largest source of recycled fer- 
rous scrap. The dismantler recovers mechanical and 
electrical components from the automobile for resale 
and sells the hulk to the shredder. The shredder 
shreds the hulk along with white goods (such as refrig- 
erators, dryers, and washing machines). An air-classifi- 
cation system is used to remove the light fraction, 
better known as fluff, to facilitate the recovery of the 
metals downstream. Fluff contains plastics, glass, 
fibers, and foams, as well as dirt, gravel, sand, and 
other materials. It also contains automotive fluids and 
heavy metals, such as lead and cadmium. This paper 
addresses the treatment and recycling of fluff. In the 
last decade, several techniques to handle fluff have 
been proposed and/or investigated, including landfill- 
ing, incineration, incineration with heat recovery, incin- 
eration with heat recovery and conversion to electrici- 
ty, gasification, pyrolysis, pelletizing to use fluff as a 
supplementary fuel, and using fluff to make secondary 
products (such as lumber board, yoy furniture, 
park benches, and fencing materials). With the excep- 
tion of landfilling, all of these techniques are driven by 
the plastics content of fluff. 
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161,953 
DE91014084/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Fails. 

Use of noninvasive geophysical techniques for the 
in situ vitrification program. Volume 1, Literature 
review. 

N. E. Josten, S. T. Marts, and G. S. Carpenter. Jan 
91, 45p EGG-WTD-9432 

Contract ACO7-761D01570 : 
Sponsored by Department of Energy, Washington, DC. 


In situ vitrification (ISV) is a waste pit remediation tech- 
nology that may eliminate the need for pit excavation. 
Efficient, cost effective implementation of ISV de- 
pends on prior knowledge of the targeted waste pit en- 
vironment and the contained waste forms. Three cate- 
gories of ISV waste characterization needs have been 
identified: waste material characterization, to locate 
and identify individual waste forms within the waste pit; 
waste site characterization, to delineate pit bound- 
aries, soil layering, and bulk properties of pit soils; and 
melt monitoring and postmelt characterization, to mon- 
itor the ISV melt process and determine physical prop- 
erties of the vitrified waste. The use of noninvasive 
geophysical methods to obtain this information was 
evaluated in this report, based on the findings of an 
extensive literature review. This document is the first 
volume of a three volume report to evaluate geophysi- 
cal methods for use in the detailed characterization of 
waste pits. Geophysical waste characterization is 
being considered as a means to enhance the efficien- 
cy and cost effectiveness of the ISV process. Volume 
1 documents the results of a broad-based literature 
review conducted to assess the capabilities and limita- 
tions of geophysical methods in common use and to 
identify promising new technologies. 47 refs. 


161,954 

DE91014097/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Characterizing soils for hazardous waste site as- 
sessments. 

R. P. Breckenridge, J. F. Keck, and J. R. Williams. 
1991, 26p EPA-600/8-91/008, MISC-91025 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this paper is to provide guidance to 
Remedial roe Managers (RPM) and On-Scene Co- 
ordinators (OSC) concerning soil characterization data 
nee required for decision-making in the CERCLA Ri/ 

process related to risk assessment and remedial 
alternative evaluation for contaminated soils. The in- 
formation presented in this paper is a compilation of 
current information from the literature and from experi- 
ence combined to meet the purpose of this paper. This 
paper addresses two concerns related to soil charac- 
terization for CERCLA remedial response. The first 
concern is the applicability of traditional soil classifica- 
tion methods to CERCLA soil characterization. The 
second is the identification of soil characterization data 
types required for CERCLA risk assessment and anal- 
ysis of remedial alternatives. These concerns are relat- 
ed, in that the Data Quality Objective (DQO) process 
addresses both. The DQO process was developed, in 
part, to assist CERCLA decision-makers in identifying 
the data types, data quality, and data quantity required 
to support decisions that must be made during the RI/ 
FS process. This process as it relates to CERCLA soil 
characterization is discussed in the Data Quality Ob- 
jective section of this paper. 99 refs., 2 figs., 4 tabs. 


161,955 
DE91014528/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. 

Supercomputer simulation of clay-chemical-water 
interactions. (Phase 2, Final report). 

Ty. rept. 

J. H. Cushman, D. J. Diestler, P. F. Low, and C. B. 
Roth. 1991, 41p DOE/ER/60310-3 

Contract FG02-85ER60310 

Sponsored by Department of Energy, Washington, DC. 


The proposed research is pushing the state of the art 
in three areas. First, we are pioneering various new 
methods for computationally obtaining the chemical 
— on simulations of fluids in microporous media. 
hese techniques are of critical importance to our 
computational program because the chemical poten- 
tial is a state variable which is usually fixed in lab ex- 
periments and we intend to compare the static and dy- 
namic properties of simulated fluids to actual laborato- 
ry measurements. Secondly, the experiment program 
is, to our knowledge, the first to examine basic thermo- 
mic pri ies of organic-clay-water interactions. 

We are explicitly addressing questions related to ad- 
ion from dilute solutions and the effect of organic 
molecules in dilute aqueous solutions on the physical 
behavior of clays. Diffusion coefficients, permeabili- 
ties, adsorption isotherms, heats of adsorption, heats 
of immersion, |R-spectra and x-ray diffraction patterns 
are being obtained. Thirdly, we are pioneering the use 
of generalized Langevin theory and irreversible ther- 
modynamics to obtain nonlocal diffusion and disper- 





sion equations for porous media which possess evolv- 
ing heterogeneities. We also are obtaining closed-form 
representations of the diffusion and dispersion tensors 
in the small frequency and small wavenumber limits. 


161,956 

DES1014655/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

On-line monitoring of volatile organic species. 

G. C. Frye, and S. J. Martin. 1990, 19p SAND-91- 
0659C, CONF-901285-5 

Contract AC04-76DP00789 

USAF/DOE workshop on solvent substitution, Phoe- 
nix, AZ (USA), Dec 1990. Sponsored by Department of 
Energy, Washington, DC. 


On-line chemical monitoring systems can help ensure 
safe, environmentally sound operation of industrial 
processes using hazardous chemicals. Using polymer- 
coated surface acoustic wave (SAW) sensors, we 
have demonstrated monitors that are capable of de- 
tecting dilute concentrations of volatile organic spe- 
cies. Using changes in both wave velocity and wave 
attenuation, the identity and concentration of an isolat- 
ed chemical species can be determined. A polysilox- 
ane coating has been found to provide unique So 
ties for monitoring chlorinated hydrocarbons (CHCs) 
such as trichloroethylene: good discrimination of 
CHCs from most other organic species, rapid and re- 
versible sensor response, and low detection limits. 
Using this technology, a portable acoustic wave 
roy (PAWS) system has been constructed. 7 refs., 
S. 


161,957 

DE$1014681/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Development of Hanford Site lysimeter facilities. 
S. J. Phillips, J. F. Relyea, C. J. Kemp, N. R. Wing, 
and M. D. Campbell. Jan 91, 20p WHC-SA-0990, 
CONF-910270-62, CONF-910794-2 

Contract AC06-87RL10930 

Waste management ‘91; International symposium on 
lysimetry, Tucson, AZ (USA); Honolulu, Hi (USA), 24- 
28 Feb 1991; 23-25 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Lysimeters have been constructed at the Hanford Site 
near Richland, Washington, to quantify mechanisms 
that affect migration of radioactive and hazardous 
waste in geologic media. The history of design and 
construction of specific lysimeter facilities is summa- 
rized. ign criteria and construction ifications 
fos also provided for comparison of facilities. 8 refs., 2 
Ss. 


161,958 

DE91015059/GAR 

Oak Ridge National Lab., TN. 
Remedial action measures. 

D. W. Swindle. Sep 90, 39p ES/ER/TM-2 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


During the first decades of its existence, the Depart- 
ment of Energy (DOE) and its predecessor agencies 
created a fe ge! of waste management and disposal 
practices that, although meeting or exceeding accept- 
ed standards at the time, are no longer publicly, envi- 
ronmentally, or socially acceptable. These practices 
have been proven to have contaminated the air, soil, 
and groundwater, all of which are the essence of our 
environment. DOE is now engaged in an aggressive 
program, in cooperation with state and federal regula- 
tory agencies and with public input, to remediate or re- 
store the environment. The DOE Environmental Res- 
toration Program is concerned with the assessment 
and cleanup of sites and facilities that are no longer a 
part of active operations. To accomplish this environ- 
mental restoration, remedial action measures will be 
employed to address and resolve this legacy. This 
paper provides some background on how the environ- 
mental contamination occurred and describes the 
scope of DOE’s environmental restoration challenge. 
The DOE generalized plan for remediation of its sites 
and facilities is also presented; this plan cites three 
measures for remediation: (1) no action; (2) contain- 
ment; and (3) retrieval, treatment, storage, and dispos- 
al. In the summary, candidate remediation measures, 
the remediation process, and associated radiological 
assessment issues are described. 2 refs., 10 figs., 2 
tabs. 
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161,959 


DE$1015213/GAR PC A03/MF A01 
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Brookhaven National Lab., Upton, NY. 

SAFFIRE user’s guide: Superfund and Federal Fa- 
cilities Information System for Risk Evaluation. In- 
parte procedure/tutorial/data dictionary: Re- 
ease 1.0. 

M. L. Daum, G. A. Goldstein, and P. D. Moskowitz. 1 
Apr 91, 28p BNL-46247 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


This user’s guide details the installation procedure, tu- 
(gM) and data dictionary for release 1.0 of SAFFIRE. 


161,960 

DE91015490/GAR 

Oak Ridge National Lab., TN. 
Applica’ or relevant and appropriate require- 
ments (ARARs) for remedial actions at the Oak 
Ridge Reservation. A compendium of major envi- 
ronmental laws. 

he Etnier, and R. S. Weaver. Jul 91, 72p ES/ER/ 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Section 121 of CERCLA specifies that remedial action 
for cleanup of hazardous substances must comply 
with applicable or relevant and appropriate require- 
ments (ARARs) or standards under federal and state 
environmental laws. The US artment of Energy 
(DOE) Oak Ridge Reservation (ORR) was listed by the 
US Environmental Protection Agency (EPA) on the Na- 
tional Priorities List on November 21, 1989, effective 
December 21, 1989. This report supplies a preliminary 
list of available federal and state ARARs that might be 
considered for remedial response at ORR. A descrip- 
tion of the terms “applicable” and “relevant and ap- 
propriate” is provided, as well as definitions of chemi- 
cal-, location-, and action specific ARARs. ARARs pro- 
mulgated by the federal government and by the state 
of Tennessee are listed in tables. In addition, the major 
provisions of the Resource Conservation and Recov- 
ery Act, Safe Drinking Water Act, Clean Water Act, 
Clean Air Act, and other acts, as they apply to hazard- 
ous waste cleanup, are discussed. In the absence of 
ARARs, CERCLA (section)121 provides for the use of 
nonpromulgated federal criteria, guidelines, and advi- 
sories in evaluating the human risk associated with re- 
medial action alternatives. Such nonpromulgated 
standards are classified as “‘to-be-considered” guid- 
ance. A discussion of available guidance is given, and 
human health effects data are tabulated. Summary 
tables list the available federal standards and guid- 
ance information. 43 refs., 12 tabs. 
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161,961 
MIC-91-04211/GAR PC E07/MF E01 
Steffen, Robertson and Kirsten, Inc., Vancouver (Brit- 


ish Columbia). 

Draft acid rock drai technical guide, vol. Il: 
British Columbia Acid Mine Drainage Task Force 
report. 

c1990, 59p ISBN-0-7718-8953-+ 


This guide presents a summary and recommendations 
for prediction, control and monitoring of acid mine 
drainage (AMD). This summary guide refers the user to 
volume | for technical detail and published literature. 
This summary guide includes sources of AMD; a de- 
scription of the AMD process and migration; methods 
of prediction and control; and monitoring. 


161,962 

MIC-91-04388/GAR 
Saskatchewan. Environmental 
Regina (Canada). 
Saskatchewan. Environmental Protection Fund: 
Annual report 1989-90. 

c1990, 15p 


This Fund was established to receive moneys generat- 
ed by an environmental handling charge and a refund- 
able deposit levied on designated non-refillable bever- 
age containers. This money is to be used to pay for the 
collection and recycling of non-refillable containers, 
and to pay deposit refunds on the containers collect- 
ed. The annual report reviews the operations of the 
Fund, and provides an auditor’s report and financial 
statements. 
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161,963 
MIC-91-04554/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 


161,967 


Solid Wastes Pollution & Control 


Overview on the design of final covers for landfills. 
Report no. 90-177-K. 
H. T. Chan. c1990, 26p 


The cover on a waste disposal site or a landfill site is a 
man-made hydraulic barrier that seals off the site (or 
landfill) after the filling is complete. It is a properly con- 
toured, relatively im cap which is composed 
of a multi-layer of earthwork with each layer playing a 
different role. This report presents a general review of 
literature information on cover design and other rele- 
vant topics, including design phi yy, cover materi- 
als, fly ash as a cover material, failure mechanisms, 
construction precautions, testing and controls, moni- 
toring and instrumentation, and maintenance. 


161,964 

MIC-91-04561/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

persion FGD project: E 


The implementation of the wet limestone slurry proc- 
ess with forced oxidation as a means of flue gas desul- 
furization (FGD) at the Lambton thermal generating 
station will result in the production of a saleable 

sum by-product. The construction of landfill facili- 
ties for by-product peg > requires an assessment of 
the potential impact of t gypsum storage 
area on the local groundwater environment. This 
report discusses the predicted chemical characteris- 
tics of the FGD material, identifies potential contami- 
nants and addresses the potential environmental 
— of the solutes boron, selenium, arsenic and 
cadmium. 


161,965 

MIC-91-04576/GAR PC E07/MF E01 
Monenco Consultants Ltd., Calgary (Alberta). 
a review on the disposal of drilling waste 


ids. 
Report no. RRTAC 90-9. 
c1990, 97p 


The Alberta Energy Resources Conservation Board is 
re-examining its present —— on drilling sump 
reclamation procedures. This study reviews the Cana- 
dian and selected international literature to determine 
the environmental acceptability of burying drilling 
waste solids produced home Fang ne exploration 
and production. The study ines terms and burial 
practices and provides background information; char- 
acterizes drilling waste solids; discusses legislation 
and policies in Alberta, other provinces, Canada and 
the US; discusses the benefits and drawbacks of burial 
and describes burial practices in Alberta; and presents 
experience and trends in Europe. 


PC E07/MF E01 
Canadian Council of Ministers of the Environment, 
Ottawa (Ontario). 
National guidelines for the landfilling of hazardous 


waste. 

Report no. CCME-WM/TRE-28E. 

1991, 63p SSC-EN108-3/1-28E, ISBN-0-662-18735- 
0 


This document presents national guidelines for the 
landfilling of hazardous wastes by regulatory agencies 
and hazardous waste management system igners, 
owners and tors. It provides al guidance for 
dealing with many issues relating to the landfilling 
of hazardous wastes. The topics considered include 
site selection, design and construction, closure and 
post-closure care, and operation and monitoring. The 
guidelines are intended primarily for application to new 
landfill facilities, not existing ones. 


161,967 
MIC-91-04648/GAR PC E07/MF E01 
Canada Centre for Inland Waters, Burlington (Ontario). 
di of toxic organic 
I site, , Ontario, 
2: Remedial investigation. Revised edition. 
Scientific series no. 1 


. 181. 
R. E. Jackson. c1991, 78p SSC-EN36-502/181E, 
ISBN-0-662-18719-9 


Hydr hemical research from 1986-89 has shown 
that a lume of organic chemicals has continued 
to migrate through an outwash aquifer following dis- 
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posal at the special waste compound (SWC) at the 
Gloucester landfill, near Ottawa, Ontario. This report 
reviews and updates the hydrogeological and hydro- 
geochemical data for 1989; assesses the remedial op- 
tions for the restoration of the outwash aquifer be- 
neath the SWC; describes the origin and evolution of 
roundwater contamination at hazardous waste sites; 
identity of the contaminants of concern at other 
sites in eastern Canada; the health risks associated 
with the consumption of such contaminants in ground 
waters; and the need for a reliable, remedial investiga- 
tion of the hydrogeology of a site. 


161,968 
MIC-91-04692/GAR PC E07/MF E01 
Microbios Ltd., Calgary (Alberta). 

Development of bacterial biofilms for the selective 
removal of metals from mining effluents: Final 


c1991, 17 
Contract CANMET-99304-01-SQ 


Microbiologists have noted the avid tendency of bacte- 
rial cells and their exopolymers to trap heavy metal 
ions. Falconbridge Ltd. has experienced environmen- 
tal problems because effluents from some of its 
remote sites have been found to contain large 
amounts of nickel. This report tested biofilms formed 
by a large number of pure aquatic microbial isolates for 
their ability to trap Ni, Co, Cu and precious metals (Aq, 
Au, Pl) from a standard mixture of metals; tested the 
mu d of biofilms of the most successful isolates, 
which trap Ni or Co but not Fe, to trap these metals out 
of mine effluents supplied by Falconbridge; examined 
a mine effluent system chosen by Falconbridge to de- 
termine whether the best trapping strains are naturally 
present in the effluent ecosystem, and to devise envi- 
ronmental parameters to encourage their predomi- 
nance in natural biofilms; and developed a microbial 
metal trapping system that will remove valuable 
metals, selectively, from Falconbridge effluents and 
will facilitate the commercial recovery of these metals. 


161,969 
MIC-91-04695/GAR PC E12/MF E01 


Supply and Services Canada, Mississauga (Ontario). 
De process 


of a biohydrometallurgical 
leaching nickel values from Falconbridge pyrr- 


for 
hotite tailings: Final 
V. |. Lakshmanan, and P. D. Tackaberry. c1991, 


113p 
Contract CANMET-09157-01-SQ 


Evaluation of the potential of biotechnology applica- 
tions to metallurgical processing at Falconbridge Ltd., 
Falconbridge, Ontario. Following a survey of various 
Falconbri environs for process potential microor- 

isms, development of a nickel recovery pro- 
gram from the pyrrhotite-based tailings using autochth- 
onous Thiobacilli was undertaken. This report presents 
the results of the evaluation. 


161,970 

MIC-91-04709/GAR PC E17/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

In-situ determination of dewatered tailings fill 
pe in Ontario mines: Final report. Revised 


D. Thibodeau. c1990, 315p 
Contract CANMET-OSQ85-00297 
Contents: Vol. 1: Report -- Vol. 2: Appendices. 


As a result of INCO’s initial test work with high density 
fill, a project was begun to encompass the in situ deter- 
mination of dewatered tailings fill properties in Ontario 
mines. The project outlined and developed a quantita- 
tive u ing of the in situ support and fill proper- 
ties of a high density dewatered sand paste fill; related 
laboratory determined fill pr ies to those observed 
in-situ; and provided CANMET with two 3-inch diame- 
ter holes through the in situ fill which could be used to 
test and monitor the fill with a pressuremeter. A suita- 
ble workplace was selected at Levack Mine and in 
April 1986 two slices on the 900 level were chosen. 
The cut to be filled was mined out and instrumentation 
was installed to monitor ground movement and pres- 
sure in the fill. The lace was then filled with 
pumped paste fill and the material properties were de- 
termined. The filled area was undercut and in situ sam- 
ples were collected for determination. This 
report gives laboratory results from test cylinders, 
monitoring results from in situ instrumentation, and re- 
sults from in situ sampling of the fill. 
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161,971 

MIC-91-04716/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Preliminary evaluation of sulfur sulfidic residue 
“en Final report. 

J. R. Harlamovs. c1991, 79p 

Contract CANMET-79154-01-SQ 


Examination of the recovery of elemental sulfur from 
hydrometallurgical sulfur-sulfide residues. This report 
includes a literature survey of previous hydrometallur- 
gical plant practices and of likely avenues for further 
Study; what factors are important during the leaching 
of sulfides for the subsequent recoverability of ele- 
mental sulfur; the feasibility of physical and chemical 
sulfur recovery from secondary residues; and a com- 
parison of various sulfur recovery routes. 


161,972 
PB91-180240/GAR 
Environmental Protection Agency, Washington, DC. 
Office of Information Resources Management. 

Guide to Key EPA Hazardous Waste Publications. 
Final rept. 

Feb 90, 32p 


The publication is intended as a guide to key hazard- 
ous waste documents contained in the Environmental 
Protection Age (EPA) Library’s Hazardous Waste 
Collection, a special library collection on the subject of 
hazardous waste available through the EPA Library 
Network. Each section of the publication contains in- 
formation about a specific type of document, i.e. 
OSWER (Office of Solid Waste and Emergency Re- 
sponse) Directives, Records of Decision, etc. Each 
section includes a description of the document, its pur- 
pose, issuing office, contact person, and format. In ad- 
dition, the section contains information about hard- 
copy sources and computer indexes. 
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161,973 

PB91-180257/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Information Resources Management. 
Access to Journals: Hazardous Waste Superfund 
Collection. 


Final rept. 
Apr 91, 29p EPA/IMSD-91/003 


The Hazardous Waste Superfund Collection: Access 
to Journals was devel to improve EPA staff 
access to the wealth of current information in the 
Headquarters Library journals collection on hazardous 
waste Superfund topics. It organizes available publica- 
tions first by key subjects followed by a descriptive list- 
ing which provides: a summary of a sample 
article titles, frequency of publication, publisher, and 
issues available in the Headquarters Library. Types of 
journals include newsletters, bulletins, looseleaf serv- 
ices, and other public and private sector serials. 


161,974 

PB91-220129/GAR PC A08/MF A02 

Remediation Technologies, Inc., Pittsburgh, PA. 

Remed Alternatives and Costs for the Resto- 

ration of MGP Sites. Topical Report, May 1990. 
mentation 


Docu \ 

Mar 90, 160p GRI-90/0098 , GRI/SW/DK-91/003A 
Contract GRI-5086-254-1334 

For system on diskette, see PB91-509729. Sponsored 
by Gas Research Inst., Chicago, IL. 


The Gas Research Institute (GRI) has embarked on a 
multi-year —— to address the Management of 
Manufactured Gas Plant (MGP) Sites. The program fo- 
cuses on three primary technical areas: site investiga- 
tion, risk assessment, and site restoration. Program 
activities in each of these areas are separated into two 
ohases. Phase | emphasizes the identification, colla- 
tion, and analysis of the state-of-the-art applicable to 
specific MGP site situations. Phase II involves the gen- 
eration of data through targeted research and devel- 
opment projects. The second phase of the program is 
producing a series of topical reports, such as this one, 
from laboratory and filed experimental test programs. 
These programs are designed to fill data gaps required 
for the effective management of these sites and to ad- 
vance the state-of-the-art for technologies determined 
during Phase | as potentially applicable to MGP site 
wastes. Other reports from the second phase will con- 
tinue to be produced through 1991 as various portions 
of the program are completed. 


161,975 
PB91-220384/GAR 

IT Corp., Cincinnati, OH. 
Recovery of Metals 
Wastewaters. 

Aug 91, 150p EPA/600/2-91/041 

Contract EPA-68-03-3413 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


PC A07/MF A02 


from Sludges and 


The report covers nine major metal-waste producting 
industries. Metal treatment and recovery technologies 
are addressed with respect to factors such as design 
specifications, waste characteristics affecting perform- 
ances, availability and cost-effectiveness. The infor- 
mation in the report will assist in identifying waste mini- 
mization and management options for metal-bearing 
sludges and wastewaters. 


161,976 

PB91-220392/GAR PC A08/MF A02 
Science Applications International Corp., McLean, VA. 
Waste Minimization Opportunity Assessment: A 


bly Plant. 
21 Aug 91, 171p EPA/600/2-91/038 
Contract EPA-68-C8-0062 
Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


EPA has developed a systematic approach to identify 
and implement options to reduce or eliminate hazard- 
ous waste. The approach is presented in a report enti- 
tled, ‘Waste Minimization Opportunity Assessment 
Manual’ (EPA/625/7-88/003). The report describes 
the lication of the waste minimization assessment 
pri lures to a truck assembly facility in Chillicothe, 
Ohio. This facility volunteered to participate in the 
project and provi technical support during the 
study. The relative comparison used in the study indi- 
cates that the best options appear to be: (1) reducing 
paint mix volumes through closer control, (2) minimiz- 
ing solvent contamination by using a different working 
container and procedures, and (3) improving transfer 
efficiency by installing electrostatic painting in the 
chassis booth. Two options ranked with moderately 
ngs scores: (1) dewatering paint solids and recycling 

booth waters and chemicals and (2) using ion ex- 
change to recycle the phosphate/E-coat rinse water. 
The option for bath maintenance on the phosphate/E- 
coat line ranked last, however still within a reasonable 
—. One option which recommended procedural 
and small equipment changes for painting was not 
evaluated during the feasibility analysis phase, be- 
cause the costs and — could not be projected at 
this time. The associated waste minimization tech- 
ps op however appear to be technically and economi- 
Cally viable. 


161,977 
PB91-220640/GAR PC A06/MF A02 
Public Health Service, Rockville, MD. 

ne Hazardous Waste Education and Train- 


ing. 

1991, 117p 

Sponsored by Environmental Protection Agency, 
Washington, DC. 


The document presents the results of a comprehen- 
sive investigation of hazardous waste education and 
training in the United States. The objectives of the 
study were to: identify educational and a pro- 
grams in hazardous waste management (both ree 
and non-credit), develop a model criteria for hazardous 
waste management graduate level degree programs 
and non ree short courses (training) with input 
from an advisory panel, and evaluate existing hazard- 
ous waste management programs and recommend im- 
provements. 


161,978 

PB91-226308/GAR PC A03/MF A01 

Acurex Corp., Jefferson, AR. 

Pilot-Scale Incinerability Evaluation of Arsenic-and 

—— Soils from Two Superfund 
es. 

Conference paper. 

L. R. Waterland, C. King, R. H. Vocque, M. K. 

— and H. O. Wall. 1991, 12p EPA/600/D-91/ 

17 


Contract EPA-68-C9-0038 
Proceedings of the Incineration Conference, Knoxville, 
TN., May 13-17, 1991. Sponsored by Environmental 





Protection Agency, Cincinnati, OH. Risk Reduction En- 
gineering Lab. 


Two incineration test programs were conducted at 
EPA’s Incineration Research Facility to evaluate the 
Suitability of incineration as an option to treat contami- 
nated Superfund site soils. The soils from the Purity Oil 
Sales site in Region 9 are contaminated with lead, up 
to several percent sulfur, and, to a lesser extent, haz- 
ardous organic constituents. ‘The soil from the Baird 
and McGuire Su ind site in Region 1 is contaminat- 
ed with pes , arsenic, and, to a lesser extent, 
lead. Incineration could be con: ed applicable to 
the treatment of the three Purity Oil Sales site soils 
tested based on effective semivolatile organic decon- 
tamination, in-compliance (with federal standards) par- 
ticulate emissions, and low SO2/SO3 emissions. How- 
ever, these tests results suggest that the resulting kiln 
ash would be a toxicity characteristic hazardous waste 
due to its leachable lead content. Similarly, for the 
Baird and McGuire site soils, organic decontamination 
of the tested materials was effective. Between 36 and 
76 percent of the measured arsenic and between 69 
94 percent of the measured lead were disc 

in the kiln bottom ash depe ager et, Ae on kiln temperature. 
The low TCLP leachability of the lead in the kiln bottom 
ash was not affected by the test variables kiln tem- 
peratures and kiln 7 — gas O2. However, the ash 
arsenic resulting from high excess air operation was 
significantly less pean than that from low excess 
air operation, was so! it more leachable at 
high temperature than at low temperature. 


161,979 
PB9$1-226399/GAR PC A03/MF A01 
., Research Triangle Park, NC. 
Properties of Ash from Furnace 


W. Jozewicz, B. K. Gullett, and T. Hueckel. 1991, 
2ip EPA/600/D-91/170 
Contracts EPA-68-02-4701, EPA-68-D0-0141 
Prepared in cooperation with Duke Univ., Durham, NC. 
Dept. of Civil and Environmental Engineering. Spon- 
— by Environmental Protection Agency, Research 
= Park, NC. Air and Ener ngineering Re- 
Lab., and Illinois Dept. of Energy and Natural 
Resources, Springfield. 


The paper discusses tests of the applicability of fur- 
nace sorbent injection (FSI) waste solids for use as 
pease waste lye 7 liners by measuring the me- 
nical strength and permeability of moisture-cured 
samples. Fst w hn solids were received from the 
EPA‘sponsored demonstration of limestone injection 
multistage burner (LIMB) technology at Ohio Edison’s 
Edgewater power plant. The demonstration coal was 
about 3% sulfur, and the sorbent used was calcium 
hydroxide--Ca(OH)2--modified with lignosulfonate. 
Samples of FSI waste were moisture-cured and ana- 
lyzed for formation of ettringite, which--in cementitious 
systems--can cause disruption of structure if formed 
after the cement paste has hardened. No ettringite 
was detected and mechanical strength, as measured 
by unconfined compressive strength, increased with 
longer moisture curing time. Permeability of moisture- 
cured samples decreased with increasing moisture 
curing time. The increase of mechanical strength and 
accompanying decrease of permeability are believed 
to be due to the effect of the formation of bonds be- 
tween the fly ash and Ca(OH)2 with subsequent poe 
of intraparticle voids, evidenced by increasi 
surface area of FSI waste samples cured for 
ods of time. Examination of morphology by SE! 
firmed structure development. 


con. 


Pad1-227363/GAR PC A08/MF ao2 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

poy oe Technical Information oo R 


of Decision Abstracts 2-FY: 
8 Feb 86, 169p OERR-9355.3-13 


This is a compilation of Record of Decision Abstracts 
FY82-FY85. 


161,981 
paS1-227819/GAR PC A06 
MSA dior yon gr Ng 

Improved M for Extiytlehing Coal Refuse 
Fires. 


Final on rept. Jun 89-Feb 91. 

S. S. Gross. i Ay 101p MSAR-91-14 

Contract JO3' : 
Color illustrations reproduced in black and white. 
Sponsored by Bureau of Mines, Pittsburgh, PA 
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Coal refuse fires present environmental and personnel 
hazards to those living in the vicinity of the fire as well 
as those engaged in the reclamation efforts. The fire 
can also increase subsidence problems as well as pre- 
vent revegatation and reclamation of the site. Conven- 
tional efforts have been excavation and quenching; ex- 
pensive, dangerous, and very often unsuccessful tech- 
niques. Water flooding has also proven unsuccessful 
due to the poor distribution of the water in the refuse 
Ee Water quickly drains from the coal refuse pile 
low its injection point with little or no laterial distribu- 
tion. As an alternate to excavation and/or quenching, 
the feasibility of using water based foams to improve 
the distribution of water injected into a coal refuse fire 
was examined. Using surfactants to foam the water 
and gelling agents to reduce its fluidity, tests were con- 
ducted in the lab and the field. The foam still tends to 
oa the larger ran ae in the pile, al- 
lh above, as well as below the injection point. 
Whilg the foam does improve water distribution in the 
pile, additional work needs to be conducted to prevent 
—- channel flow and further improve distribu- 
n. 


pa$1-231183/GAR PC A02/MF A01 

Environmental Protection Agency, Cincinnati, OH. Risk 

Reduction Engineering Lab. 

Stability of Solidified Waste as Deter- 

, by Physical and Parameters. 
W. E. Grube. 41990, 10p EPA/600/D-91/200 

Pub. in Contaminated Soil, p1289-1296 1990. 


Three soil materials contaminated with oil, grease, 
PCB's and metals were stabilized by batch-mixing with 
portland cement and proprietary additives. Evaluation 
of this process included attention to physical proper- 
ties and features visible to the eye and several levels 
of magnification. Intact cyclindrical samples were ex- 
amined pn X-ray photograph, compressional wave ve- 
locity, and petrographic ao and subjected to 
stre' and permeability tests. The treated wastes 
had satisfactory strength, resistance to weathering 
forces, and very low permeability. Waste components 
were uniformly distributed through the solidified mass. 
Stability of large masses of solidified waste was evalu- 
ated by examination about 1-meter in all dimensions. 
(Copyright (c) 1990 Kluwer Academic Publishers.) 


161,983 

PB91-231191/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Cost Estimating Systems for Remedial Action 


Pro 
b— — and J. Peterson. 1991, 6p EPA/600/D- 
Prepared in cooperation with Corps of Engineers, 
Omaha, NE. Missouri River Div. 
The paper details the ongoing collaboration between 
the U.S. EPA and the U.S. Army Corps of Engineers in 
the development of complemen microcomputer 
based cost estimating systems for ardous waste 
remediations. The U.S. EPA s' —— ‘Remedial Action 
Cost 2 System (RACES), is a technology 
sed application. Estimates generated by RACES are 
based upon cost engineering relationships. The esti- 
mates are designed for use in the early sta of re- 
mediation design. The U.S. Army Corps of Engineers 
system, ‘Micro-Computer Aided Cost Engineering 
System’ (M-CACES), is a ‘bottoms-up’ system for use 
in situations where detailed design information is avail- 
able. While both systems will stand alone, they have 
been ined to allow the transfer of estimates gen- 
erated by RACES directly into the M-CACES system. 


161,984 

Pa41-231456/GAR PC A05/MF A02 

IT Environmental Programs, Inc., Cincinnati, OH. 
Report: Design and Devel- 


48 Taylor, and M. Dosani. Aug 91, 97p EPA/540/ 
5-91/006A 
Contract EPA-68-03-3413 
See also PB91-231464. Sponsored by Environmental 
Protection Agency, Cincinnati, OH. Risk Reduction En- 
gineering Lab. 
Metallic, masonry, and other solid debris that may be 
contaminated with hazardous chemicals litter numer- 
ous hazardous waste sites in the United States. Poly- 
chlorinated biphenyls (PCB’s), pesticides, lead or other 
metals are some of the contaminants of concern. In 


161,987 
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some cases cleanup standards have been established 
(e.g., 10 micrograms PCB’s/100 sq cm for surfaces to 
which humans may be frequently exposed). Decon- 
taminated debris could be either returned to the site as 
‘clean’ fill, or, in the case of the metallic debris, sold to 
a metal smelter. The project involves the development 
and demonstration of a technology “er for _ 
forming on-site decontamination of 

bench-scale and Sttclccanlanote dideuads 
ing lem (DWS) have been designed, constructed 
and demonstrated. The DWS entails the application of 
an aqueous solution during a high-pressure spray 
cycle, followed by turbulent wash and rinse cycles. The 
aqueous cleaning solution is recovered and recondi- 
tioned for reuse concurrently with the debris-cleaning 
process, which minimizes the quantity of process 
water required to clean the debris. 


161,985 


TT Cobenmantel Pragame, inc Chace Ort 
nviron inc., Cincinnati, 
T Salient a and Devel- 
opment of a Pilot-Scale Debris Decontamination 
Volume 2. 

. L. Taylor, and M. Dosani. Aug 91, 264p EPA/ 
540/5-91 /006B 
Contract EPA-68-03-3413 
See also PB91-231456. Sponsored by Environmental 
Protection Agency, Cincinnati, OH. Risk Reduction En- 
gineering Lab. 
Metallic, masonry, and other solid debris that may be 


contaminated with hazardous chemicals litter numer- 
waste sites in the United States. Poly- 


ous hazardous waste 
chlorinated biphenyls (PCB’s), a lead or other 
metals are some of the contami 
come cnaes cieesup stantunde hewe Deon 
(69. 10 microgram PCB’s/100 sq cm for surfaces to 


of concern. In 


ich humans may be frequently exposed). Decon- 
pate «ge Boge ee Bn ve Be 
‘clean’ fill, or, in the case of the metallic debris, sold to 


) have been designed, constructed 
ited. The DWS entails the application of 


process, quantity process 
water required to clean the debris. This volume, of the 
two volume series contains the data in table format. 


161,986 


PB91-231522/GAR PC A05/MF A02 
Matrecon, Inc., eet, C 
Flexible Einenene Liners and Mu- 


rg gy vaste Leachates. 
H. E. Haxo. Aug 91, 99p EPA/600/2-91/040 
Contract EPA-68-03-3413 


Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


In a study designed to determine the current composi- 
tion of municipal solid waste (MSW) leachate and its 
chemical resistance with flexible membrane liners 
pty the literature was surveyed and limited experi- 
ments on absorption of organics by FMLs were done. 
The pera = ipl ot a ea eg 
well EPA Method 9090 can evaluate the resistance o 
FMLs with MSW leachate. It should be noted that EPA 
for evaluating 
waste 
leachate. At present, it is questionable 
Method 9090 — results for judging this re- 
sistance. The may yield misleading results be- 
cause of the instability of the MSW leachate and the 
low — of leachate organics presently re- 
ported. 


161,987 


eo PC A09/MF A02 
Science Applications International Corp., McLean, VA. 
Minimization Assessment: A 


Photofinishing Facility. 

Final rept. 

Aug 91, 184p EPA/600/2-91/039 
Contract EPA-68-C8-0061 


ed by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 
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A waste minimization opportunity assessment was 

which identified areas for waste reduction 
at a photofinishing facility. The study followed proce- 
dures in the EPA Waste Minimization Opportunity As- 
sessment Manual. The report identifies potential op- 
tions to achieve further waste minimization progress. A 
number of waste producing processes were initially 
screened, and detailed technical evaluations were per- 
formed on wastes associated with process solutions 
and wash waters. Options identified were as follows: 
(1) wash water control; (2) silver recovery--metal re- 
placement idges; (3) silver recovery--electrowin- 
ning (4) electrowinning with MRC tailing; (5) recovery 
of silver--ion exchange; (6) recovery of fixer; (7) recov- 
ery of bleach fix; and (8) recovery of developer. Based 
on the results of the assessment phase, Options 1-4 
and 7 were selected for further evaluation in the feasi- 
bility phase. The results of the study indicate the fast- 
est payback would be realized from Options 1 and 7 
assuming Accuphoto’s willingness to recycle bleach 
and no production increases. 


161,988 

PBS1-231639/GAR PC A05/MF A01 
Illinois Univ. Center for Solid Waste Management and 
Research, Chicago. Office of been | ransfer. 
Municipal Solid Waste Composting: Technologies, 
Health Effects, Effects on Plant Growth and id, 
Regulations, and Descriptions of U.S. Sites. 

C. C. Curtis, G. R. Brenniman, and W. H. Hallenbeck. 
Jun 91, 96p OTT-9 


As stated in the Illinois Solid Waste Management Act, 
composting is considered to be an acceptable alterna- 
tive to landfilling. There are nine operational municipal 
solid waste (MSW) composting facilities and one pilot 
program reviewed in the report. Other facilities in oper- 
ation or under construction in the U.S. are summarized 
in the Appendix. The report also discusses the follow- 
— composting technology, potential effects of 
MSW compost on human health and plant growth and 
yield, and regulations. 


161,989 

PB91-507756/GAR CP D03 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Protocol - A Computerized Solid Waste Quantity 
and Composition Estimation System (for Micro- 
computers). 


Software. 

Sep 90, 1 diskette EPA/SW/DK-91/087 

System: IBM; DOS 2.x or wo operating system, 
256K. Language: FORTRAN. Documentation included 
in this package as PB91-201699. Documentation is 
not available separately. 

The software is on one 360K, 5 1/4 inch diskette, 
double density. 


The computer program is concerned with the design of 
sampling protocols and the analysis of data for the es- 
timation of solid waste quantity and composition. It will: 
(1) Construct and add to a quantity data file; (2) Con- 
struct and add to a composition data file; (3) Analyze 
set of raw solid waste quantity data and make esti- 
mates of means and totals; (4) Analyze a set of com- 
position data and make estimates of component 
means and totals; (5) Determine the sample sizes nec- 
essary to determine waste composition. The modules 
in the program will trap data-entry errors and illogical 
data, and a full-screen editor is also provided so that 
errors so detected can be corrected by the user with- 
out leaving the program. 


161,990 
PBS91-509729/GAR CP DO03 
Gas Research Inst., Chicago, IL. 

Remediation Alternatives and Costs for the Resto- 
ration of MPG Sites, and GRI Remediation Cost 
Spreadsheet for the Restoration of MPG Sites. 
Lotus Version 2.2 (for Microcomputers). 
Model-Simulation. 

Mar 90, 1 diskette GRI/SW/DK-91/003 

System: IBM compatible; MS DOS operating system. 
The software is on one 360K, 5 1/4 inch diskette, 
double density. File format: Lotus Version 2.2. Docu- 
mentation included; may be ordered separately as 
PB91-220129. 


The report and spreadsheet present a methodology 
for rapidly generating an order-of-magnitude cost esti- 
mate for the remediation of an MGP site. The method- 
ology includes the development of a source-waste 
matrix, the identification and costing of waste-specific 
remediation technology options, and the formulation 
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and costing of integrated site remediation strategies. 
The application of the methodology to a ‘generic’ MGP 
site is utilized throughout the report to demonstrate 
and development and use of each of these elements. 
To aid in the application, a Computerized Cost Spread- 
sheet was developed and is enclosed with the docu- 
ment. Appendices are provided which summarize the 
waste quantity calculations, key conversions and cost 
factors, and the use of the Computerized Costing 
Spreadsheet. 


161,991 
PB91-801084/GAR PC NO1/MF NO1 
7a, Technical Information Service, Springfield, 


VA. 

Coal Mine Wastes. January 1980-October 1991 (Ci- 
tations from the NTIS Database). 

Rept. for Jan 80-Oct 91. 

Sep 91, 47p 

Supersedes PB90-865023. 


The bibliography contains citations concerning the 
characterization, environmental aspects, and engi- 
neering studies of coal mining refuse. Topics include 
disposal strategies, materials usage, and revegetation 
and reclamation Be. poe Appropriate legislation, 
and surveys perfo at specific mining sites are also 
presented. Water pollution aspects of coal wastes are 
not covered in the report. (Contains 155 citations with 
title list and subject index.) 


161,992 
PB91-801159/GAR PC NO1/MF NO1 
_— Technical Information Service, Springfield, 


tah 





Incinerators from Ref J y 1980-0 
1991 (Citations from the NTIS Database). 
Rept. for Jan 80-Oct 91. 


91, 54p 
Supersedes PB90-868779. 


The bibliography contains citations concerning the de- 
= and operations of incinerators for the disposal of 
refuse. Design criteria for hazardous and non-hazard- 
ous wastes, various applications of residues, and heat 
recovery of incinerators are included. Refuse-derived 
fuel incineration is also discussed. (Contains 173 cita- 
tions with title list and subject index.) 





161,993 
PB91-801175/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Solid Waste yoo Economics. January 1983- 


October 1991 (Citations from the NTIS Database). 
Rept. for Jan 83-Oct 91. 

Sep 91, 57p 

Supersedes PB90-862640. 


The bibliography contains citations concerning eco- 
nomic aspects of solid waste disposal. Topics include 
feasibility studies of specific waste-to-energy pro- 
grams, materials recovery and recycling, and the use 
of fuel gases from landfills. Waste materials sources 
include industrial and municipal wastes, dredged mate- 
rials, and waste derived from agricultural and mining 
operations. Considerable attention is given to Super- 
fund records of decision at specific sites. (Contains 
192 citations with title list and subject index.) 


161,994 
PB91-801183/GAR PC NO1/MF NO1 
=" Technical Information Service, Springfield, 


Waste to Energy Facilities. January 1985-October 
1991 (Citations from the NTIS Database). 

Rept. for Jan 85-Oct 91. 

Sep 91, 61p 

Supersedes PB90-872458. 


The bibliography contains citations concerning techni- 
cal, economic, and environmental evaluations of facili- 
ties that convert waste to energy. Solid waste and mu- 
nicipal waste conversion facilities are highlighted. Fea- 
sibility studies, technical design, emissions studies, 
and markets for the resulting energy are discussed. 
Heat and electrical generation facilities are empha- 
ee (Contains 187 citations with title list and subject 
index.) 


161,995 

PB91-921271/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 


Compendium of ERT Toxicity Testing Procedures. 
Directive. 

Jan 91, 49p OSWER-9360.4-08 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The compendium documents the procedure for con- 
ducting a standard reference toxicity test using sodium 
eee) ee ge (NaPCP) as the toxicant and 
arval Pimephales promelas (fathead minnows) as the 
test organism. The test estimates the fitness, condi- 
tion, and sensitivity of the organisms used in a defini- 
tive toxicity test. It allows for inter- and intralaboratory 
comparisons of toxicity information and provides an 
experimental control. 


161,996 

PB91-921274/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Compendium of ERT Surface Water and Sediment 
Sampling Procedures. 

Directive. 

Jan 91, 30p OSWER-9360.4-03 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The Standard Operating Procedure (SOP) describes 
methods used for preventing or reducing cross-con- 
tamination, and provides general guidelines for sam- 
pling equipment decontamination procedures at a haz- 
ardous waste site. Preventing or minimizing cross-con- 
tamination in sampled media and in samples is impor- 
tant for preventing the introduction of error into sam- 
pling results and for protecting the health and safety of 
site personnel. 


161,997 

PB91-921275/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Compendium of ERT Groundwater Sampling Pro- 
cedures. 

Directive. 

Jan 91, 69p OSWER-9360.4-06 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The Compendium of Groundwater Sampling Proce- 
dures describes methods used for preventing or reduc- 
ing cross-contamination, and provides general guide- 
lines for sampling equipment decontamination proce- 
dures at a hazardous waste site. Preventing or mini- 
mizing cross-contamination in sampled media and in 
samples is important for preventing the introduction of 
error into sampling results and for protecting the health 
and safety of site personnel. 


161,998 

PB91-921276/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of roeery Remedial Response. 
Compendium of ERT Waste Sampling Procedures. 
Directive. 

Jan 91, 58p OSWER-9360.4-07 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The compendium of waste sampling procedures de- 
scribes methods used for preventing or reducing 
cross-contamination, and provides general guidelines 
for sampling equipment decontamination procedures 
at a hazardous waste site. Preventing or minimizing 
cross-contamination in sampled media and in samples 
is important for preventing the introduction of error into 
sampling results and for protecting the health and 
safety of site personnel. 


161,999 

PB91-921277/GAR PC A24/MF A04 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and — Response. 


ROD Annual A 4 
OSWER-9355.6-04 


Jul 91, 557, 
also PB90-258484. 





Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The report presents the Regional and Headquarters 
staff with summary data on RODs. The report features 
specific accomplishments in the ROD process and 
summarizes the year’s RODs by describing site condi- 
tions and key contaminants, selected remedial ac- 
tions, specific remedy performance standards and 
goals, and institutional controls. 


162,000 

PBS1-921285/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Technical Support Services for Superfund Site Re- 
mediation. Second Edition. 

Nov 90, 73p EPA/540/8-90/011, OSWER-9380.1-14 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The Directory (Second Edition) updates and highlights 
the significant OSWER and ORD technical assistance 
programs that have procedures in place to process re- 
quests such as answering a technical question, provid- 
ing staff to work on a problem, or referring callers to 
the appropriate source. 


162,001 

PBS1-921287/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Continuous Release - Emergency Response Notifi- 
cation System. User’s Manual for Industry. 
Directive. 

Mar 91, 36p EPA/540/G-91/005, OSWER-9360.7-02 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The report announces the availability of the Agency’s 
‘Continuous Pre manent omy | Response Notifica- 
tion System: User’s manual for Industry’ and the ac- 
companying diskette. The diskette contains the Con- 
tinuous por gg ogy Response Notification 
System (CR-ERNS). The purpose of the User’s 
Manual is to assist industry in reporting continuous re- 
leases of hazardous substances using CR-ERNS. 


162,002 

PB91-921365/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Guide: Methods for Evaluating the Attainment of 
Cleanup Standards for Soils and Solid Media. 

Fact sheet. 

Jul 91, 8p OSWER-9355.4-04FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The fact sheet highlights statistical concepts and 
methods used in the evaluation of the attainment of 
cleanup standards. It provides an example of a basic 
procedure for determining sample size required to 
obtain a given confidence level focusing on a cleanup 
standard specified as a mean concentration with a 
specified confidence. It does not provide policy on 
specification of cleanup levels but should be consid- 
ered a technical reference guide for using some of the 
more common methodologies. 


162,003 

PB91-921366/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Furthering the Use of Innovative Treatment Tech- 
nologies in OSWER Programs. 

Fact sheet. 

Aug 91, 5p OSWER-9380.0-17FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The fact sheet provides an overview of directive 
9380.0-17, a the Use of Innovative Treatment 
Technologies in OSWER Programs. The Office of 
Solid Waste and Emergency Response (OSWER) is 
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seeking to further the use of innovative treatment tech- 
nologies in order to (1) better pursue its statutory and 
regulatory mandates to promote treatment to the maxi- 
mum extent practicable, (2) speed the availability of 
performance data regarding newly developed treat- 
ment technologies to many constituencies facing man- 
dates to clean contaminated sites, (3) broaden the in- 
ventory of accepted treatment-based solutions and (4) 
— the likelihood the remediation costs can be 
lowered. 


162,004 

PB91-921367/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Guide to Sanne wy No Migration Variances for 
CERCLA Remedial Actions. 

Fact sheet. 

Apr 91, 5p OSWER-9347.3-10FS 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


A ‘No Migration’ Variance allows land disposal of re- 
stricted wastes not meeting the LDR treatment stand- 
ards in a specific unit. The guide outlines procedures 
for obtaining a No Migration Variance for RCRA haz- 
ardous wastes as ’ a. of a CERCLA response when 
the LDRs are ARAR. 


162,005 

PB91-921368/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emer. and Remedial Response. 
Structure Components of Five-Year Reviews. 
Fact sheet. 

Aug 91, 3p OSWER-9355.7-02FS1 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The fact sheet provides guidance for planning and 
conducting five-year reviews. These include: initiation 
and termination of reviews; responsibilities and fund- 
ing; content; and documenting results of reviews. The 
goal of this fact sheet is to help assure that reviews are 
implemented in a consistent manner nationally, with 
appropriate consideration of local concerns and widely 
varying site conditions. 


162,006 

PB91-921369/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Structure and Components of Five-Year Reviews. 
Directive. 

May 91, 16p OSWER-9355.7-02 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The directive provides guidance primarily on the imple- 
mentation of five-year reviews and the issues associat- 
ed with implementation. These include: tri ing 
points for reviews, responsibilities and funding, con- 
tent, and results of reviews. The goal of this directive is 
to assure that reviews are implemented in a consistent 
manner nationally, with appropriate consideration of 
local concerns and widely varying site conditions. 


162,007 
PB91-921516/GAR PC A04/MF A0O1 


Superfu 

Pe oe Dump Number 1, U; To 
lontgomery County, PA. (Third Remedial Action), 

September 1990. 

28 Sep 90, 71p EPA/ROD/RO03-90/102 

See also PB89-233894.Portions of this document are 

not fully legible. : 

Paper copy available on Standing Order, deposit ac- 

count required (minimum deposit $150 U.S., Canada, 

and Mexico; all others $300). Single copies also avail- 

able in paper copy or microfiche. 


The 4-acre T' Dump No. 1 site is an abandoned 
septic and chemical waste di | area in Upper 
Merion Township, Montgomery inty, Pennsylvania. 
The site consists of a series of abandoned unlined la- 
goons in a former sandstone quarry, and is bordered 
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by unnamed tributaries to the Schuylkill River on the 
east and west, and a railroad switching yard to the 
north. Beyond the railroad yard is a floodplain/wet- 
lands area and the Schuylkill River, which flows south- 
east toward Philadelphia. The river is the main source 
of drinking water in the area. From 1960 until 1973, the 
privately owned site was used for the disposal of liquid 
septic tank wastes, sludges, and chemical wastes that 
were hauled onsite in bulk tank trucks. The third ROD 
addresses OU3, the further remediation of the con- 
taminated ground water that has migrated under the 
Schuylkill River. Additional ground water investigations 
will be conducted on the north side of the river, and 
based on the results, a fourth operable unit may be 
identified. The primary contaminants of concern affect- 
ing the ground water are VOCs including toluene and 
lenes. 


162,008 

PB91-921517/GAR PC A05/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Oconomowoc Electroplating Company Site, 
pga WI. (First Remedial Action), September 
20 Sep 90, 99p EPA/ROD/RO5-90/129 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 


and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 10.5-acre Oconomowoc Electroplating site en- 
com a 5-acre active may ome he nng and 5 
acres of adjacent wetlands in Dodge inty, i 
pun, Wisconsin. Electroplating, finishing, and degreas- 
ing processes performed since 1957 at the OEC facili- 
ty produce a multi-source effluent stream contaminat- 
ed with heavy metals and VOCs. The effluent, as well 
as accidental spills and leaks around the property, 
have resulted in wi ead site contamination. Prior 
to 1972, untreated wastewaters were disch: di- 
rectly into the Davy Creek wetlands, and even after the 
construction of two treatment lagoons, untreated 
wastes and sludge overflowed the lagoons and contin- 
ued to accumulate in the wetlands. Lagoon sludge re- 
moval was initiated by OEC in 1979 but was never 
completed, and therefore, discharge of contaminants, 
including RCRA-listed hazardous waste (F006), con- 
tinued into the wetlands. Due to its complexity, the site 
has been divided into four Operable Units (OU) for re- 
mediation: the surface water, a and contaminat- 
ed soil associated with the two ns (OU1); all 
other contaminated soil around the OEC facility not as- 
sociated with the lagoons or found beneath the manu- 
facturing building, including a fill area, a lowlands area, 
the drainage ditches and the parking lot area (OU2); 
the associated contaminated ground water (OU3); and 
the highly contaminated sediment in the Davy Creek 
wetlands area (OU4). The primary contaminants of 
concern affecting the soil, sediment, debris, sludge, 
== water and surface water are VOCs including 

CE, toluene, and xylenes; and metals including chro- 
mium and lead. 


162,009 

PB91-921518/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Ri - 
Algoma Municipal Landfill, Algoma, WI. (First Re- 
medial Action), September 1990. 

Final rept. 

29 Sep 90, 70p EPA/ROD/RO05-90/145 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 13-acre Algoma Municipal Landfill site is an inac- 
tive municipal landfill in Algoma, Kewaunee County, 
Wisconsin. The site overlies an aquifer that currently 
supplies water to private wells. Solvents, thinners, lac- 
quers, as well as municipal wastes were reportedly dis- 
posed of in the main landfill area known as the Landfill 
Disposal Area (LDA). Approximately 400,000 cubic 
yards of municipal wastes were disposed of at the site. 
In 1983, the landfill was closed and the wastes were 
covered. However, over time, the cap has deteriorated 
due to weather and lack of protection from freezing 
and thawing. Therefore, the current cover has not 
been impermeable and landfill contaminants have 
been released into the ground water. EPA site investi- 
gations conducted in 1984 and 1989 revealed onsite 
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ground water contamination caused by sources leach- 
ing from the LDA. The Record of Decision (ROD) ad- 
dresses the remediation of contaminated source and 
ground water. The primary contaminants of concern 
affecting the ground water, soil, and debris are VOCs 
including benzene; other organics; and metals includ- 
ing arsenic and cadmium. 


162,010 

PB91-921519/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 5): 
Reilly Tar and Chemical Corporation Site, St. Peter 
Aquifer, St. Louis Park, MN. (Third Remedial 
Action), September 1990. 

28 $0, 61p EPA/ROD/RO05-90/147 

See also PB87-189387.Portions of this document are 
not fully legible. 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
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The 80-acre Reilly Tar and Chemical (St. Louis Park) 
site is a former coal tar distillation and wood preserving 
plant in St. Louis Park, Minnesota. The site overlies a 
complex system of aquifers, including the St. Peter aq- 
uifer that provide drinking water to area residences. 
The St. Peter Aquifer contains one municipal well, 
which is used during periods of peak demand, howev- 
er, the majority of the drinking water in St. Louis Park is 
obtained from deeper aquifers. From 1917 to 1972, 
wastewater containing creosote and coal tar was dis- 
charged to onsite surface water, and as a result, small 
wastewater spills occurred into onsite soil. The ROD 
addresses Operable Unit 4 (OU4), remediation of the 
St. Peter aquifer. A subsequent ROD will address any 
remaining site problems as OU3. The primary contami- 
nants of concern affecting the ground water are organ- 
ics including PAHs and phenols. 
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The 1.4-acre oes Salvage site is in Los Lunas, Va- 
lencia County, New Mexico, and consists of a family- 
run salvage business and a residence. During 1983, 
salvage operations at the site included purchasing 
‘high technology’ scrap material from Federal facilities 
such as transformers, drums containing waste fluids, 
and citors. Site inspections in 1984, 1985, and 
1986 revealed several areas of soil contamination in 
the yard due to leaks from scrap materials, which re- 
leased PCB-contaminated oil into the soil. These areas 
included two surface burn areas, a stained soil area, 
and a surface pool of oil. In 1990, EPA removed ap- 
proximately 5,100 cubic yards (i.e., soil in excess of 10 
mg/kg PCBs based on TSCA cleanup policy) of con- 
taminated soil and debris for disposal in an approved 
RCRA facility offsite. Soil containing less than 10 mg/ 
kg PCB was covered with a 10-12 inch soil cover. Soil 
sampling has confirmed that this removal has resolved 
the PCB contamination at the site and EPA proposes 
no additional remedial action. Based on this rationale, 
there are no primary contaminants of concern affect- 
ing the site. The selected remedial action for the site is 
a no action remedy with ground water monitoring for 
one year at the request of the State. 
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The 15-acre Arkwood site is a former wood treatment 
facility in Boone County, Arkansas. Land use in the vi- 
cinity of the site is primarily agricultural and light indus- 
trial. Ground water on, or near the site is highly suscep- 
tible to contamination as a result of underground cav- 
ities, enlarged fractures and conduits which hinder 
monitoring and pumping. State investigations conduct- 
ed during the 1980s documented PCP and creosote 
contamination in surface water, soil, debris, and build- 
ings throughout the site. Contaminated surface fea- 
tures at the site include the wood treatment facility, a 
sinkhole area contaminated with oily waste, a ditch 
area, a wood storage area, and an ash pile. In 1987, 
EPA ordered the site owner to perform an immediate 
removal action, which included implementing site 
access including fencing and sign postings. The 
Record of Decision (ROD) addresses remediation of 
all affected media, and provides the final remedy for 
the site. The primary contaminants of concern affect- 
ing the soil, sludge, debris, ground water and surface 
water are organics including pentachlorophenol (PCP), 
PAHs, and dioxin; and oils. 
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The 557-acre Coalinga Asbestos Mine site, a former 
asbestos processing area and chromite mine, com- 
prises part of the Johns Manville Coalinga Asbestos 
Mill site in western Fresno County, California. This rural 
mountainous area is used primarily for recreational 
purposes. From 1962 to 1974, asbestos ore from sev- 
eral local mines was processed and sorted onsite, and 
the resulting asbestos mill tailings were periodically 
bulldozed into an intermittent stream channel. Subse- 
quently, from 1975 to 1977, a chromite milling oper- 
ation was conducted onsite. Tailings were often 
washed downstream pepe Barwon 4 of stream flow, 
and the resuspension of asbestos fibers from the tail- 
ings into the air produced a significant inhalation 
hazard. As a result of these activities, approximately 
450,000 cubic yards of mill tailings and asbestos ore 
remain onsite within a large tailing pile. In 1980 and 
1987, State investigations indicated that the site was 
contributing a significant amount of asbestos into the 
surface water. The site will be remediated as two Op- 
erable Units (OU). The Record of Decision (ROD) ad- 
dresses the remedial action for OU2, the Johns Man- 
ville Coalinga Asbestos Mill Area. The primary con- 
ore of concern affecting the surface water is as- 
estos. 
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The 200-acre Wheeling Disposal Service site is an in- 
active industrial and sanitary landfill in Amazonia, Mis- 
souri. Onsite disposal features include nine solid waste 
trenches, five liquid waste trenches, two evaporation 
ponds, a farm chemical area, three tannery waste 
areas, and a rinsed-container area. From 1964 until 
the landfill was closed in 1986, municipal and industrial 
wastes, including tanning sludges, pesticides, asbes- 
tos, laboratory wastes, construction debris, paint 
sludges, battery and cyanide waste, and crushed 
drums were disposed of in the various onsite disposal 
units. EPA and the State conducted onsite and offsite 
investigations from 1980 to 1987 that identified the 
presence of onsite contamination with no evidence of 
Offsite contaminant migration. The remedial investiga- 


tion/feasibility study conducted in 1989 and 1990 con- 
firmed these results. The Record of Decision (ROD) 
addresses both source control and management of 
contaminant migration, and is a final remedy. The pri- 
mary contaminants of concern affecting the soil, sedi- 
ment, ground water, and surface water are VOCs in- 
cluding TCE and toluene; other organics including pes- 
= and metals including arsenic, chromium, and 
lead. 
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The 2-acre Mattiace Petrochemical site is an inactive 
liquid storage and redistribution facility in Glen Cove, 
Nassau County, New York. The site overlies a system 
of three unconsolidated sedimentary aquifers, which 
may be affected by onsite contamination. From the 
mid-1960s to 1986, organic solvents were stored, 
blended, and repackaged onsite. Drums were recondi- 
tioned onsite, and resulting water/solvent mixtures 
were discharged to above-ground tanks or to an onsite 
leaching pond. A solvent water separator was used to 
collect overflow from the above-ground tanks for dis- 
charge to the leaching pond. There is evidence, how- 
ever, that overflow from these tanks may have been 
pee directly into the soil. The Record of Deci- 
sion (ROD) addresses Operable Unit 2 (OU2) and in- 
cludes removal of drummed sludges and highly con- 
taminated soil. The primary contaminants of concern 
affecting the soil, sludge, and debris are VOCs includ- 
ing benzene, PCE, TCE, toluene, and xylenes; other 
organics including phenols; and metals including ar- 
senic, chromium, and lead. 
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The Intel (Santa Clara Ill) site includes a plant that per- 
forms quality control testing of chemicals and electri- 
cal testing of semiconductors in Santa Clara, Santa 
Clara County, California. The site is in a predominantly 
industrial area, and overlies a major ground regional 
source of ground water, the Santa Clara Valley ground 
water basin. In 1982, the State conducted a leak de- 
tection program, which identified VOC contamination 
in an onsite shallow aquifer. Possible sources for the 
contamination may include the accidental dumping of 
solvents into an acid neutralization tank, accidental 
spills near an above-ground solvent storage facility, 
and cleaning of solvent-contaminated pipes during 
plant construction. It has been determined that no 
onsite source is nema contributing to ground water 
contamination. Since 1985, Intel has been pumping 
and treating ground water using granular activated 
carbon as an Initial Remedial Measure (IRM). The 
Record of Decision (ROD) addresses a final solution 
for restoring ground water to its beneficial use. The pri- 
mary contaminants of concern affecting the ground 
water are VOCs including TCE. 
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The 12-acre Intersil site contains two industrial proper- 
ties, Intersil, Inc., and Siemens Components, Inc., in 
Cupertino, California. Since 1978, Siemens has manu- 
factured semiconductor products for optoelectronic 
applications at the site. Solvents are currently stored 
above-ground and wastewater is treated in an acid 
neutralization system. From 1967 to 1988, Intersil op- 
erated as a semiconductor assembly facility. Two 
vaulted and one unvaulted underground acid neutral- 
ization systems, now excavated, were used in the op- 
eration. Both facilities used various organic solvents 
and commercial mixtures. Contamination, a result of 
releases from the underground waste handling facili- 
ties at both plants, has been detected in soil and 
ground water beneath the site. A contaminant plume 
also has been detected, which affects offsite ground 
water. The Record of Decision (ROD) outlines the final 
remedy addressing onsite source areas, and onsite 
and offsite contaminated ground water. The primary 
contaminants of concern a eg soil and ground 
water are VOCs including PCE, TCE, and toluene; and 
other organics including phenols. 
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The 71-acre Portland Cement (Kiln Dust No. 2 and No. 
3) site is in a primarily industrial/commercial area of 
Salt Lake City, Utah, and consists of 3 separate but 
adjacent properties known as Site 2, Site 3, and the 
West Site. Between 1965 and 1983, the Portland 
Cement Co. deposited approximately 495,000 cubic 
yards of waste cement kiln dust (CKD) on each of the 
three properties comprising the site. Waste CKD con- 
sists primarily of heavy metals and other inorganics 
and is highly alkaline. The waste CKD has also pro- 
duced a contaminant plume which is present in the 
shallow ground water beneath the site and some adja- 
cent properties. The Record of Decision, the first oper- 
able unit, addresses removal of the waste CKD and 
temporary onsite storage of the chromium bricks. The 
primary contaminants of concern affecting the waste 
CKD are metals including arsenic, chromium, and lead, 
and other inorganics. 
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The Shenandoah Stables (SS) site is located in a rural 
area near Moscow Mills, Lincoln County, Missouri, 
within the upper floodplain of Crooked Creek. The 
property includes an enclosed arena and horse sta- 
bles building, a number of single family residences, a 
livestock operation, and other small businesses on ap- 
proximately 5- to 10-acre land parcels around the facil- 
ity. In 1971, the area inside the arena was sprayed with 
approximately 1,500 gallons of dioxin-contaminated 
waste oil for dust control purposes. Subsequently, a 
number of adverse effects were noted in horses, other 
animals, and in humans. The ROD addresses the final 
remedy for the site, the removal of 3,471 cubic yards of 
contaminated materials currently stored onsite in 
2,660 separate containers. The primary contaminant 
of concern affecting the soil and debris is dioxin. 


162,020 

PB91-921542/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 


ENVIRONMENTAL POLLUTION & CONTROL 


Superfund Record of Decision (EPA Region 10): 
Fort Lewis — Center, Pierce County, Fort 
heme WA. ( 


rst Remedial Action), September 


Final rept. 

25 Sep 90, 67p EPA/ROD/R10-90/025 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 650-acre Fort Lewis Logistics Center site is a mili- 
tary storage and maintenance facility in Pierce County, 
Washington. Surrounding land use is mixed residential 
and commercial. The site overlies a surficial aquifer, 
and a deeper bedrock aquifer that is used as a water 
supply to over 85,000 people in the area. The Logistics 
Center is an industrial complex, which includes ware- 
houses, motor pools, maintenance facilities, and an 
equipment disposal yard. From the 1940s to the mid 
1970s, solvents including TCE and PCE were used as 
degreasers during maintenance activities. The sol- 
vents were frequently combined with waste oil and dis- 
posed of at several locations within the Logistics 
Center. Site investigations from 1985 to 1988 detected 
VOC contamination in onsite monitoring wells and off- 
site private wells. As a result of these findings, affected 
residents were connected to a public water supply. 
The Record of Decision (ROD) addresses restoration 
of the contaminated surficial a water aquifer, and 
provides a final remedy for site. Confirmation soil 
sampling and further characterization of the deep aqui- 
fer contamination will be evaluated as part of the reme- 
dial action. The primary contaminants of concern af- 
fecting the _— water are VOCs including DCE, 
PCE, and TCE. 
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The 10.6-acre Cimarron Mining site, Lincoln County, 
New Mexico, is an inactive milling facility used to re- 
cover iron from ores transported to the site. A shallow 
aquifer, which is not a potential drinking water source, 
and a deeper primary drinking water aquifer lie be- 
neath the site. Cyanide was used until 1982 to recover 
precious metals. The operation of the mill resulted in 
the discharge of contaminated liquids onsite. The 
sources of environmental cyanide contamination at 
the site are the processed waste materials, including 
tailings piles and cinder block trench sediment piles, 
the cyanide solution and tailings spillage areas, and 
the cyanide solution recycling and disposal areas, in- 
cluding cinder block trenches and an unlined dis- 
charge pit. The major sources _—_— water con- 
tamination by cyanide are the cinder block trenches 
and the discharge pit. These areas of prolonged con- 
tact between cyanide solution and underlying soil led 
to — contamination in the shallow aquifer. The 
ROD addresses contaminated shallow ground water at 
the Cimarron Mining mill area as Operable Unit 1 
(OU1). The primary contaminants of concern affecting 
the ground water are inorganics including cyanide. 
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The 3-acre Solvent Service (SSI) site is an active treat- 
ment, storage and disposal facility in San Jose, Califor- 
nia. Since 1983, SSI has been operated as a treat- 
ment, storage, and disposal facility. Mixed and segre- 
gated solvents have been recycled by a variety of 
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methods including distillation, separation, and blend- 
ing. After VOCs were detected in the ground water, the 
California Water Quality Control Board adopted Waste 
Discharge Requirements requiring further site investi- 
gations and implementation of interim remedial meas- 
ures. In 1988 and then again in 1989, the Board adopt- 
ed Revised Waste Disposal Requirements requiring 
completion of the pollution investigation, final installa- 
tion of soil cleanup measures, and submittal of an Ri/ 
FS and RAP. SSI is currently operating a containment/ 
extraction system for the ground water plume. The pri- 
mary contaminants of concern affecting the soil and 
ground water are VOCs including benzene, PCE, TCE, 
toluene, and xylenes. 
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The 10-acre Hagen Farm site is a former waste dispos- 
al facility in Dane County, Wisconsin. From 1950 to 
1966, waste materials were disposed of in three sub- 
areas of the site’s defined area of contamination. 
Onsite investigations indicate that subarea A, a 6-acre 
area in the southern portion of the site, contains indus- 
trial wastes consisting of solvents and various other 
organics as well as municipal waste, whereas sub- 
areas B and C, each 1.5-acre areas in the northeastern 
portion of the site, appear to contain only scattered 
municipal wastes. Site investigations have determined 
the need for two concurrent operable units. The 
source control operable unit, which is defined in the 
Record of Decision (ROD), addresses the waste 
refuse and subsurface soil at areas A, B, C with 
the goal of controlling the migration of the waste 
refuse and sub-soil and reducing the volume of con- 
taminants from the waste and sub-soil to the ground 
water. The primary contaminants of concern affecting 
the soil and waste refuse are VOCs including benzene, 
toluene, xylenes; other organics including phenols and 
PCBs; and metals including lead. 
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The 35-acre Kummer Sanitary Landfill site is an inac- 
tive mixed municipal waste landfill in Northern Town- 
ship, Beltrami County, Minnesota, approximately one 
mile west of Lake Bemidji. A large residential area lies 
approximately 1,000 feet east of the site, and there is a 
hospital directly southwest. The privately owned land- 
fill was operated from 1971 until 1985; however, busi- 
ness records for the site are virtually nonexistent. Op- 
erations at the landfill caused the State to take a 
number of administrative and enforcement actions. 
Following the discovery of ground water contamination 
in Northern Township in 1984, the State issued a 
public health advisory concerning the well water and 
provided a temporary water supply. Two previous 
Records of Decision (RODs) in 1985 and 1988 docu- 
mented the provision of an alternative water supply for 
the Northern municipal water system as Operable Unit 
1 (OU1), and a source control Operable Unit (OU2), 
which included a cover system to control the source of 
contamination (OU3). The final ROD addresses 
ground water contamination. The primary contami- 
nants of concern affecting the ground water are VOCs 
including benzene, PCE, TCE, and vinyl chloride. 
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The 400-acre Cinnaminson Groundwater Contamina- 
tion site is in the townships of Cinnaminson and 
Delran, Burlington County, New Jersey. The site over- 
lies a deep aquifer and a shallow aquifer, and the latter 
is a potential source of drinking water. Furthermore, 
the site lies within the Delaware River floodplain. From 
1950 to 1980, municipal solid waste and other refuse 
were deposited in the mining pits, while mining oper- 
ations continued in other site areas. In 1970, Sanitary 
Landfill Inc. (SLI) operated an onsite sanitary landfill in 
the same area, which accepted hazardous industrial 
waste. In 1980, the State identified improper waste dis- 
posal practices onsite, and ordered SLI to close the 
landfill. In 1981 as part of the closure plan, SLI capped 
the landfill with 18 inches of clay, installed a gas col- 
lection and venting system, and initiated ground water 
monitoring. Subsequent ground water studies by EPA 
and SLI identified onsite ground water contamination 
in the landfill area. Additionally, various onsite industri- 
al operations and local area septic systems were also 
identified as potential sources of ground water con- 
tamination. The Record of Decision (ROD) addresses 
remediation of onsite contaminated ground water in 
the shallow and deep aquifers, and prevention of fur- 
ther migration of contamination into municipal wells. 
The primary contaminants of concern affecting the 
ground water are VOCs including benzene, PCE, TCE, 
toluene, and xylenes; other organics including PAHs 
= = and metals including arsenic, chromium, 
and lead. 
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The 35-acre Syosset Landfill site is a closed municipal 
landfill in Syosset, Oyster Bay, New York. From 1933 
to 1975, commercial, industrial, residential, demolition, 
and agricultural wastes, sludge, and ash were dis- 
posed of in the onsite landfill. Typical wastes included 
heavy metals, solvents, organics, oils, sludges, and 
metal hydroxides. The county closed the landfill in 
1975 because of suspected ground water contamina- 
tion. Subsequent studies have confirmed ground water 
contamination beneath and downgradient of the site 
psy Ape landfill leachate. The Record of Deci- 
sion (ROD) addresses source contro! at the site. A 
subsequent ROD will address onsite ground water 
contamination. The primary contaminants of concern 
affecting the soil are VOCs including benzene, PCE, 
TCE, and toluene; other organics; and metals including 
arsenic. 
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count required (minimum deposit $150 U.S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The Coker’s Sanitation Service Landfills site is com- 
prised of two inactive landfills in Kent County, Dela- 
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ware. Each landfill contains approximately 45,000 
cubic yards of latex sludge waste in addition to the 
contaminated soil/waste. From 1969 to 1977, latex 
rubber waste sludge was disposed of at Landfill No. 1 
into unlined trenches, which were topped off with local 
soil when nearly filled with sludge. From 1976 to 1980, 
latex sludge was also dispo of in lined trenches at 
Landfill No. 2. Excess levels of styrene and ethylben- 
zene were found in the waste trenches of both landfills 
and in the leachate collection system of landfill No. 2. 
The Record of Decision (ROD) addresses contamina- 
tion in both landfills and in the leachate collection 
system at Landfill No. 2. The primary contaminants of 
concern affecting the soil and sludge are VOCs includ- 
ing benzene and metals. 
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AD-A238 452/7/GAR PC A06/MF A02 
Donohue and Associates, Inc., Sheboygan, WI. 
Monitoring Well Installation and Groundwater 
Sampling and Analysis Plan at the USARC Training 
Reserve, 84th Division, Milwaukee, Wisconsin. 

Nov 88, 104p 


Objectives of this work plan are to ensure that monitor- 
ing well construction and groundwater sampling and 
sample custody procedures employed at the 84th U.S. 
Army Reserve's Training Center are consistent with 
Donohue’s standard guideline and specifications prior 
to the initiation of onsite activities. This plan will: Docu- 
ment sample frequency, depth, and the geotechnical 
testing requirements required to properly evaluate site 
geology; Describe procedures for monitoring well in- 
stallation and development; Describe the equipment 
and sampling methods that will be used to obtain 
groundwater and soil samples: Describe precautions 
to be taken during collection of groundwater samples 
which will minimize potential contamination; Outline 
procedures for documentation of field activities; and 
Describe the methodology employed for sample label- 
ing, packaging, storage, shipping, and chain-of-custo- 
dy procedures. Four groundwater monitoring wells will 
be installed at two location. Each well nest will be com- 
prised of one 20-foot observation well and one 45-foot 
piezometer. Following development of each newly-in- 
Stalled well, twelve new and existing wells will be sam- 
pled to determine groundwater quality. 


162,029 


AD-A238 453/5/GAR PC A08/MF A02 
Donohue and Associates, Inc., Sheboygan, WI. 
Monitoring Well Construction and Groundwater 
Quality Analysis at the U.S. Army Reserve Center 
Complex and Training Area, 84th Division, Milwau- 
kee, Wisconsin. 

Mar 89, 158p 

Contract DACA45-87-D-0075 


The purpose of this field investigation was to deter- 
mine geologic and hydrogeologic characteristics at the 
U.S. Army Reserve Center Complex and Training 
Center (U.S.A.R.C.) in Milwaukee, Wisconsin and to 
assess Current ground water quality at this site. These 
objectives were accomplished by (1) reviewing existing 
monitoring data; (2) installing additional ground water 
monitoring wells; (3) collecting bimonthly water eleva- 
tion data; and (4) performing two monthly ground water 
sampling events. This report presents information per- 
taining to ground water quality and documentation of 
well construction methods and ground water sampling 
protocols employed. Hydrogeologic and water chemis- 
try data has been compiled to determine ground water 
contamination. Previous studies have shown that 
ground water has been impacted by chloride, arsenic, 
cadmium, iron, and volatile organic compounds. En- 
forcement standards have been exceeded for sulfate, 
dissolved iron, and volatile organic compounds. 
Groundwater elevation data obtained during this study 
has indicated that generally ground water flow within 
the shallow unconfined water table system is directed 
towards the south and southwest. 


162,030 

AD-A238 532/6/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Environ- 
mental Sciences and Engineering. 


Impact of Interphase Mass-Transfer Rate and 

+ erp for Multiphase Groundwater Systems. 
inal rept. 

C. T. Miller. 29 Apr 91, 11p ARO-24469.1-GS 

Contract DAAL03-88-K-0002 


Ground water contamination by substances that are 
immiscible with water (e.g., gasoline, jet fuels, chlorin- 
ated solvents) is well-documented as a commonplace 
occurrence. The release of such nonaqueous phase 
liquids (NAPLs) leads to a multiphase system in which 
contaminants can exist in, move within, and be trans- 
port among NAPL phases, aqueous phases, gas or 
vapor phases, and solid phases. A common assump- 
tion until now is that each chemical species is in local 
equilibrium among all the phases present in a subsur- 
face environment. This research project investigated 
the propriety of the local equilibrium assumption 
through conduct of fundamental laboratory studies 
and mathematical modeling of interphase mass trans- 
fer in multiphase porous media systems. The experi- 
mental results of this work were used to develop inter- 

hase mass transfer rate coefficient correlations for 

|APL-aqueous and aqueous-vapor systems, and to 
determine correlations of NAPL morphology at residu- 
al saturation. The modeling portion of this study incor- 
porated the experimental results into one dimensional 
and two dimensional multiphase flow and transport 
models-in order to investigate expected deviations 
from equilibrium conditions at the field scale. Experi- 
mental and modeling results showed that deviations 
from equilibrium are common for vapor-aqueous 
phase mass transfer and may be important for NAPL- 
aqueous phase mass transfer, especially in heteroge- 
neous systems. 


162,031 

DE91014070/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Catalytic destruction of organics and chlorinated 
organics with TEES Il. 

E. G. Baker, D. C. Elliot, L. J. Sealock, and G. G. 
Neuenschwander. Jun 91, 19p PNL-SA-18825, 
CONF-901285-3 

Contract ACO06-76RL01830 

USAF/DOE workshop on solvent substitution, Phoe- 
nix, AZ (USA), Dec 1990. Sponsored by Department of 
Energy, Washington, DC. 


A catalytic process is being developed at Pacific 
Northwest Laboratory (PNL) for destroying hazardous 
organics and chlorinated organics, including spent sol- 
vents, in aqueous waste streams. Experiments have 
been conducted in a batch reactor, a bench-scale con- 
tinuous-stirred tank reactor (CSTR), and an continu- 
ous-flow tubular reactor. A 5-gal/h developmental unit 
is under construction and will be operational in 1991. 
The Thermochemical Environmental ee System 2 
can destroy a wide variety of organics and chiorinated 
organics by thermocatalytic treatment at 300 degrees 
C to 350 degrees C and 2000 to 3000 pe This paper 
summarizes the batch reactor and CSTR results and 
omg new results obtained in the tubular reactor. 
he high levels of destruction achieved in the tubular 
reactor show that kinetic data obtained in CSTR can 
used to design large-scale tubular reactors with 
little scaleup risk. Corrosion studies were completed, 
and it appears that less expensive materials of con- 
struction can be used in many applications, which will 
make the process more cost effective. Cost estimates 
for larger-scale facilities have been prepared by 
Onsite* Ofsite, Inc., who is working with PNL to transfer 
the technology to industry. 5 refs., 4 tabs., 1 fig. 


162,032 
DE91014223/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Effects of groundwater chemistry on co-metabo- 
lism of chlorinated solvents by methanotrophic 
bacteria. 

A. V. Palumbo, G. W. Strandberg, and W. Eng. 1990, 
36p CONF-900402-15 

Contract AC05-840R21400 

National meeting of the American Chemical Society 
(ACS) (199th), Boston, MA (USA), 22-27 Apr 1990. 
Sponsored by Department of Energy, Washington, DC. 


pie ewes of chlorinated alkenes such as trichlor- 
oethylene (TCE) by methanotrophic bacteria is a prom- 
ising technology for the remediation of contaminated 
groundwater. Ultimately, the success of this approach 
may be dependent on the influence of groundwater 
chemistry on degradation rates and extent. TCE can 
rapidly be reduced to low levels in laboratory cultures 





growing on defined media. However, if major changes 
in groundwater chemistry are necessary to achieve 
substantial TCE degradation, field application of proc- 
esses (i.e., above —_— and in situ treatment) may be 
limited by cost or logistic problems. For example, the 
presence of competitive inhibitors may limit the extent 
of TCE degradation. The goal of our research is to 
quantify the potential effects of groundwater chemistry 
on the biodegradation of TCE by methanotrophs and 
to define concentrations of methane that need to be 
added to the system to produce maximum rates of 
TCE degradation. This includes evaluation of major nu- 
tritional requirements (e.g., PO4) in addition to the 
focus on competitive inhibition. 20 refs., 6 figs. 


162,033 

DES$1014241/GAR 

Michigan Univ., Ann Arbor. 

Experimental assessment and modeling of organic 

compound interphase mass-transfer rates in multi- 
subsurface systems. Progress report. 

. M. Abriola, and W. J. Weber. Feb 91, 36p DOE/ 

ER/60844-2 

Contract FG02-89ER60844 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The contamination of groundwater resources by or- 
inic chemicals is a problem of national concern. 
ese pollutants are often released to subsurface en- 

vironments as non-aqueous phase liquids (NAPL’s). In 

such instances, a portion of the discharged organic 
liquid will remain trapped in the soil or aquifer pore 
spaces due to the action of capillary forces. The over- 
all goals of this research are to develop a realistic rep- 
resentation of interphase mass transfer, to explore its 
significance on the migration of organics in the subsur- 
face, and to evaluate its impact upon the effectiveness 
of remediation schemes. The results of this study 
should significantly impact our understanding of the 
distribution of NAPLs and phase partitioning process- 
es in subsurface systems, and the effectiveness and 
design of associated remediation schemes. Output of 
this Fag ow specifically addresses two of the goals of 

DOE’s Multiphase Fluid Flow Subprogram; it will im- 

prove our understanding and ability to characterize 

sources of organic vapors in unsaturated zones; and it 
will result in improved predictive models and codes to 
assist in the design and evaluation of remedial actions. 

57 refs., 6 figs. 
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162,034 
DES1014969/GAR PC A05/MF A01 
Oak Ridge National Lab., TN. 


Effectiveness of groundwater pumping as a resto- 
ration technology. 
’ . C. Travis. May 91, 77p ORNL/TM- 


and 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


An in-depth analysis of the effectiveness of pumping 
groundwater for aquifer restoration was conducted 
based on: (1) performance records for 16 sites where 
pumping with the objective of aquifer restoration has 
been implemented for periods of 2 to 12 years, and (2) 
recent theoretical and modeling studies. The reduction 
of aquifer concentrations is the primary indicator of ef- 
fectiveness of groundwater extraction. However, other 
indicators of effectiveness such as plume contain- 
ment, mass reduction, and achievement of specific 
cleanup goals were also components of the evalua- 
tion. Based on our review of performance records and 
recent theoretical studies, the following can be con- 
cluded regarding the use of groundwater pumping for 
aquifer restoration: (1) Pumping is effective for con- 
taminant mass reduction, plume containment and ex- 
traction of groundwater for point-of-use treatment. Its 
use for attaining these objectives should be encour- 
aged. (2) Groundwater pumping is ineffective for re- 
storing aquifers to health-based levels. This reality 
needs to be explicitly recognized by regulators. (3) The 
primary contributors to the ineffectiveness of pumping 
in meeting cleanup goals are the time-dependent de- 
crease in the rate of desorption of contaminants from 
contaminated soils and the existence of immobile con- 
taminants either in the non-aqueous phase or trapped 
in zones of low permeability. (4) Remedial time frames 
of 2 years to 30 years were predicted at the sites re- 
viewed. Regulators currently maintain that 20 to 40 
years may be needed to reach health-based cleanup 
goals. However, recent ope go studies estimate 
pump and treat time frames of 100 to 1000 years. 22 
refs., 5 figs., 4 tabs. 
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162,035 
DE91015225/GAR PC AO5/MF A01 
Geological Survey, Denver, CO. 

Chemical analyses of water from selected wells 
po springs in bey se Mountain Area, Nevada 


a astern California. 

1991, 84p USGS/OFR-90-355 

Contract Al08-78ET44802 

Sponsored by Department of Energy, Washington, DC. 


Chemical analysis of water samples from 279 wells 
and springs in the Yucca Mountain area are presented. 
Where data are available, this report includes: site lo- 
cation expressed as Nevada Central Coordinates and 
latitude and longitude; source of data; name of analyz- 
ing laboratory; geologic unit from which water was ob- 
tained; lithology; water use; elevation of well or spring; 
well depth; depth to water; time pumped before _— 
the sample; yield; type of filtration; sampling me ; 
data the sample was collected; and anion- cation bal- 
ance. 15 refs., 6 figs., 10 tabs. 


162,036 

DE91508834/GAR PC A03/MF A01 
Ente Nazionale per I’Energia Elettrica, Rome —_ 
Verifica sperimentale di un modello mat di 
d rsione termica in mare. (Experimental verifi- 
- an of mathematical model of thermal diffusion 
in sea). 

A. Di Monaco, and M. Miserocchi. 1989, 44p ETDE- 
IT-91-44, CONF-8905385-1 

In Italian. Convegno All (Associazione Idrotecnica Ita- 
liana) ‘Immissione di acque reflue in mare’, Ischia 
(Italy), 10 May 1989, From Convegno All (Associa- 
zione Idrotecnica Italiana) ‘Immissione di acque reflue 
in mare’; Ischia, Italy (10-12 May 1989). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The thermal plumes of two large coastal power plants 
were accurately described in different situations, 
ba a network of digital thermographs. The theo- 
retical prediction, obtained through a tridimensional 
hydrodynamical, mathematical model and applied in 
the field boundary conditions, was shown to be in good 
agreement with experimental results, thus demonstrat- 
ing the models validity and the accuracy of its empirical 
parameters. 


162,037 

DE91508865/GAR PC A03/MF A01 
ENEA, Casaccia (Italy). Centro Ricerche Energia. 
TEMPO experiment: Characteristics of Northern 
Tyrrhenian Sea circulation. 

V. Artale, M. Astraldi, and G. M. Gasparini. 1990, 12p 
ETDE-IT-91-50, CONF-9010391-1 

Congresso della Commissione Internazionale per |’es- 
plorazione scientifica del Mar Mediterraneo (32nd), 
Perpignan (France), 15 Oct 1990, From 32. congresso 
della Commissione Internazionale = Vesplorazione 
scientifica del Mar Mediterraneo; Perpignan, France 
(15-20 Oct 1990). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In order to evaluate the characteristics of the circula- 
tion in the Northern Tyrrhenian Sea (largely cyclonic, 
with very weak currents organized in two main struc- 
tures bordering at about 40 degrees north latitude), an 
experimental program involving annual current meas- 
urements at different places, together with periodic hy- 
drographic campaigns and the use of drifting, continu- 
ous-monitoring buoys, was started in September, 1989 
as part of the European Communities’ project called 
TEMPO, Tyrrhenian Eddy Multi-Platform ation 
Experiment. The aim of this project is the investigation 
of the Tyrrhenian circulation by the integrated use of 
different data collected from different platforms (satel- 
lites, aircraft, and ships). This paper gives a preliminary 
description of the local marine conditions existing in 
the fall season. Emphasis is given to the vertical struc- 
ture of the water column and the circulation pattern at 
various depths. 


162,038 
MIC-91-04212/GAR PC E07/MF E01 
British Columbia, Victoria. 

Report on the 1989 Fraser River sediment monitor- 
ing program. 

L. G. Swain, and D. G. Walton. c1990, 61p ISBN-0- 
7726-1275-7 


In April 1986, a 5-year agreement was concluded be- 
tween the Fraser River Harbor Commission and the 
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BC Ministry of the Environment to out monitoring 
in the Fraser River es' from Kanaka Creek down- 
stream. Monitoring during 1989 was conducted to de- 
termine the levels of metals and organic contaminants 
in the sediments, since such measuring had not been 
done earlier; to determine the degree to which the 
values meet provisional water quality objectives for the 
river; and to determine if values measured immediately 
following the spring freshet in 1989 were different from 
those measured just prior to freshet in 1987. Sedi- 
ments were monitored at 6 sites in the estuary; 2 sites 
each in the main stem, north arm, and main arm, with 5 
discrete samples collected from each site. The sam- 
ples were analyzed for metals and metalloids, chiorin- 
ated phenols and PCBs, phthalate esters, polycyclic 
aromatic hydrocarbons, and organochlorine pesti- 


162,039 

MIC-91-04298/GAR PC E07/MF E01 
British Columbia Ministry of Forests, Victoria. 
Operational rehabilitation trial at Clint 
Creek, Sewell iniet. 


Land management report no. 68. 

H. D. Klassen. c1991, 42p ISBN-0-7718-8935-6 

This investigation of the suitability of stream rehabilita- 
tion in the Queen Charlotte Islands was initiated by 
stream degradation resulting from old logging prac- 
tices and mass wasting. This trial incorporated tech- 
niques developed in previous studies and advanced 
them in work carried out cooperatively with Western 
Forest Products Ltd., Sewell Iniet operation. The trial 
undertook an operational field demonstration to reha- 
bilitate a small stream using large organic debris em- 
placements; evaluated the initial performance of oper- 
ational habitat restoration using this method; provided 
guidelines to facilitate industry cooperation in future 
operational stream rehabilitation projects and, where 
appropriate, recommendations for reducing costs and 
improving efficiency of operational procedures; and 
compared the fish habitat and durability of log em- 
placements in Clint Creek to those of previous stream 
rehabilitation projects. 
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162,040 
MIC-91-04402/GAR 
Inland Waters Directorate, Ottawa (Ontario). Water 
Quality Branch. 

Canadian water quality guidelines for polychiori- 


nated biphenyis in coastal and estuarine waters. 
Scientific series no. 186. 

D. R. J. Moore, and S. L. Walker. c1991, 69p SSC- 
EN 36-502-186E, ISBN-0-662-18769-5 


Polychlorinated biphenyls (PCBs) are a complex group 
of chlorinated hydrocarbon compounds that are wide- 
spread in the environment. Serious concerns about 
PCB contamination have been raised because of their 
istence in the environment, their tendency to 
ioaccumulate in biota, and their chronic toxicity ef- 
fects on biota. These concerns have resulted in Cana- 
dian government actions to halt the import and produc- 
tion of PCBs and ensure their safe disposal. In Canada 
and the US, water quality guidelines have been estab- 
lished at levels that ensure the protection of freshwa- 
ter aquatic biota. However, whereas a water quality 
guideline has been established in the US for marine 
aquatic biota, none has yet been established in 
Canada. This report developed a Canadian water qual- 
ity guideline for PCBs that ensures the protection and 
maintenance of marine aquatic biota by considering 
the physical and chemical properties of PCBs, their 
concentrations in the marine environment, their fate 
and persistence, their bioaccumulation, and their toxic- 
ity to marine biota. 


162,041 

MIC-91-04404/GAR PC E07/MF E01 

Inland Waters Directorate, Ottawa (Ontario). Water 

Quality Branch. 

Canadian water quality guidelines for metalachior. 
ientific series no. 184 


R. A. Kent. c1991, 87p SSC-EN 36-502-184E, ISBN- 
0-662-18724-5 

Text in English and French (Bilingual). French edition 
on the same fiche. 


Metalachior is the common name for chloroacetamide, 
a icide marketed as Dual. This publication summa- 
rizes the uses, fate and effects of metalachlior on raw 
water for drinking water supply, freshwater aquatic life, 
agricultural uses, recreational water quality and aes- 
thetics, and industrial water supplies. From this infor- 
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mation, water quality guidelines for the protection of 
specific water uses are recommended. 


162,042 


MIC-91-04666/GAR PC E07/MF E01 
Department of Fisheries and Oceans, St. John’s (New- 
foundiand). Science Branch. 

Acetyicholinesterase enzyme in brain 


nzy' activity 
tissue of brook trout Saivelinus fontinalis collect- 
ed after the 1988 hemlock looper control program 
in Newfoundland. 
Canadian technical report of fisheries and aquatic 
sciences no. 1763. 
L. L. Fancey. c1990, 17p SSC-FS97-6/1763E 


The eastern hemlock looper control program of 1988 
consisted of aerial spray applications of the insecticide 
fenitrothion over areas of infestation mainly on the 
Great Northern Peninsula in Western Newfoundland. A 
field monitoring pr — was undertaken during June 
and July 1988 to address possible effects on potential- 
y sensitive fish populations within sprayed areas. 
rain AChE enzyme activities of brook trout collected 
from a stream in a fenitrothion spray block were com- 
ed with enzyme activities in trout collected from a 
similar size stream in an unsprayed area. 


162,043 


MIC-91-04696/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa ao wis 1 polishi 
Periphyton commun as biologica ing 
agents in mine waste waters and the precipitation 
an in tailings: Final report. 

Kalin, W. N. Wheeler. and R. O. Van Everdingen. 
c1991, 170p 
Contract CANMET-09182-01-SQ 


Implementation of ecological engineering as a decom- 
missioning technology for acid-generating, base metal 
mining wastes was conducted on a site in northern On- 
tario 65 km northeast of Ear Falls where a zinc-copper 
concentrator was operated from 1971-81. Since 1986 
the site has been investigated intensively to determine 
the measures required to implement ecological engi- 
neering technology. Rates of sulfide oxidation and iron 
precipitation were estimated through analysis of water 
collected from piezometers since 1986, water level 
monitoring, evaluation of climatological records, and 
measurement of coy oF and physical characteris- 
tics of the tailings mass. Sulfide oxidation and iron pre- 
cipitation rates are related to the annual recharge at 
the tailings site. Biological polishing, using two aigal 
groups, was used to control zinc concentration in 
those water bodies affected by the tailings. 


162,044 


PAT-APPL-7-418 613/GAR 

Los Alamos National Lab., NM. 
Organic contaminant separator. 
Patent Application. 

P. Del Mar, and B. J. Hemberger. Filed 10 Oct 89, 
27p DE91011607 

Contract W-7405-ENG-36 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A01 


A process of sample preparation prior to analysis for 
the concentration of an organic contaminant in an 
aqueous medium by (a) passing an initial aqueous 
medium including a minor amount of the organic con- 
taminant through a polyolefin tube having an internal 
diameter of from about 0.01 to about 2.0 millimeters 
and being of sufficient length to permit the organic 
contaminant to adhere to the tube and (b) passing a 
solvent through the tube, said solvent capable of sepa- 
rating the adhered organic contaminant from the tube 
is described. Further, a chromatographic apparatus for 
sample preparation prior to analysis for the concentra- 
tion of an organic contaminant in an aqueous medium, 
said apparatus including a polyolefin tube having an 
internal diameter of from about 0.01 to about 2.0 milli- 
meters and being of sufficient length to permit an or- 
ganic contaminant contained within an aqueous 
medium passed therethrough to adhere to the tube is 
disclosed. 1 fig. (ERA citation 16:018525) 
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PAT-APPL-7-473 794/GAR PC NO3/MF A01 
Monsanto Research Corp., Miamisburg, OH. Mound. 
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Water treatment method. 

Patent Application. 

F. S. Martin, and G. L. Silver. Filed 2 Feb 90, 27p 
DE91011588 

Contract AC04-76DP00053 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method for reducing the concentration of many un- 
desirable metals dissolved in contaminated water, 
such as waste water. The method involves uniformly 
reacting the contaminated water with an excess 
amount of solid particulate calcium sulfite to insolubi- 
lize the undesirable metal ions, followed by removal 
thereof and of the unreacted calcium sulfite. 1 tab. 


162,046 
PB$1-220772/GAR PC A03/MF A01 
Geological Survey, Richmond, VA. 

Ground-Water ntamination and Movement at 
the Defense General Supply Center, Richmond, 
Virginia. 

Water resources investigation. 

J. D. Powell, W. G. Wright, D. L. top and R. J. 
Ahlin. 1990, 45p USGS/WRI-90-4113 

Prepared in cooperation with Defense Logistics 
Agency, Alexandria, VA. 


The report documents the efforts of the USGS in sup- 
port of the quantification phase of the IRP to determine 
the degree of contamination of a site that has been 
identified as requiring study. The report describes the 
extent, concentration, direction, and rate of movement 
of contaminants in ground water beyond the bound- 
aries of the DGSC. Hydrologic and geologic data were 
collected during 1984-90 from wells located upgra- 
dient from the DGSC, upgradient from the Area 50 
landfill located on the DG C, in the landfill, in the Na- 
tional Guard Area (NGA) downgradient from the land- 
fill, and ——— from the NGA beyond the east- 
ern boundary of the DGSC. logic data were col- 
lected during drilli ie. yee installed downgradient of 
the NGA by the ing 1984-86. Water from 
wells located oamtie Bene oft the NGA was analyzed 
for volatile-organic compounds, major cations and 
anions, priority-pollutant trace metals, and total organ- 
ic carbon. Aquifer-test wells were installed by the 
USGS and aquifer testing was performed during 1985. 


162,047 

PB$1-221077/GAR PC AO5/MF A01 

Geological Survey, Denver, CO. Water Resources Div. 

a. i of Surface Coal Mining and Reclamation on 
Geohyd & of Six Small Watersheds in 

West-Cental nd ter 

J. D. Martin, R. F. eccaien and C. G. Crawford. 

1990, B2p 'USGS/WATER-SUPPLY PAPER-2368-B 

Library of Congress catalog card no. 89-600260. 


Coal has been and will continue to be a major source 
of energy in the United States for the foreseeable 
future. Surface mining is — the most efficient 
method of extracting coal. The mining practice, howev- 
er, usually has a detrimental effect on the environment 
by altering topography and ecologic systems. Surface 
coal mining also can degrade surface- and ground- 
water quality and quantity. The U.S. Geological Survey 
began a study in 1979 to identify changes in the quanti- 
ty of surface- and ground-water resources caused by 
surface coal mining in Indiana. As part of the study, six 
small watersheds in west-central Indiana were instru- 
mented for the collection of hydrologic and meteoro- 
logic data. The Water-Supply Paper comprises two re- 
ports resulting from the investigation. The ical en- 
vironment and coal mining history of west-central Indi- 
ana and the six small watersheds selected for inten- 
sive study are described in chapter A. The surface- 
and ground-water systems of each of the small water- 

Is and the hydrologic effects of coal mining and 
reclamation are described in chapter B. 


162,048 
PB91-225656/GAR PC A05/MF A02 
Louisiana State Univ., Baton Rouge. Hazardous Waste 


Research vg 

Theoretical Evaluation of the Effectiveness of 
Capping PCB Contaminated New Bedford Harbor 
Bed Sediment. 

Final rept. 

L. J. Thibodeaux, D. D. Reible, W. S. Bosworth, and 
L. C. Sarapas. 14 Nov 91, 98p 

Prepared in cooperation with Balsam Environmental 
Consultants, Inc., Salem, NH. Sponsored by AVX 
Corp., Great Neck, NY. 


The report contains two separate studies of the con- 
taminated bed sediment in the Upper Estuary of New 
Bedford Harbor, Massachusetts. One is concerned 
with determining the flux of polychlorinated biphenyls 
(PCBs) from the bed to the water column. The other is 
concerned with the general theory of capping a con- 
taminated bed with clean soil/sediment to isolate the 
pollutants from the water column. Three approaches 
were used to establish the PCB flux. Since direct meth- 
ods are impossible three modeling approaches were 
used: (1)bed-sediment dissolution model; (2)overall 
estuary mass balance model and (3)flow-by-concen- 
tration model. The common region of overlapping 
rates for the three models is 1700 to 3300 kg/y. Three 
principles were identified based on changes brought 
about in transport mechanisms increased path length 
and chemical equilibrium that render capping an effec- 
tive technology for isolating contaminants from the 
water column. Theoretical mathematical models were 
developed to investigate breakthrough time and 
steady-state flux of PCBs through the cap. For a 45 
cm. thickness the time is 900 to 4500 years. The 
steady-state flux is reduced by 99.9%(-+) for rates of 
200 to 270 g/y of PCB from the Upper Estuary Bed. 
The above numerical values are theoretical estimates. 


162,049 

PB91-226498/GAR PC A03/MF A01 
Corvallis Environmental Research Lab., OR. 
Monitoring Environmental Changes in Lakes Using 
Algal Microfossils. 

S. S. Dixit, B. F. Cumming, J. P. Smol, and J. C. 
Kingston. 1991, 27p EPA/600/D-91/181 

Proceedings of the International + were on Eco- 
logical Indicators, Fort Lauderdale, FL., October 16-19, 
1990. Prepared in cooperation with Queen’s Univ., 
Kingston (Ontario). Dept. of Biology. 


Algal microfossils are especially powerful tools for ec- 
ological monitoring programs because they can be 
used to assess deterioration and/or recovery in aquat- 
ic ecosystems, even when direct historical data are not 
available. Sedimentary diatom and chrysophyte as- 
semblages have been the most widely used retrospec- 
tive indicators. These assemblages have repeatedly 
proven to be reliable indicators for evaluating present- 
day surface water quality in comparison with natural 
(‘reference’ or ‘background’) conditions. Within the 
last few years, many advances have occurred in algal 
microfossil research. The paper describes the applica- 
bility and strengths of these new approaches, and 
shows how they can be successfully integrated into 
ecological monitoring programs. 


162,050 

PB91-226811/GAR PC A99/MF A06 
Geological Survey, Boise, ID. Water Resources Div. 
Water Resources Data for Idaho, Water Year 1990. 
Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

W. A. Harenberg, M. L. Jones, |. O’Dell, T. S. 
Brennan, and A. K. Lehmann. 28 Mar 91, 659p 
USGS/WRD/HD-91/268, USGS/WDR/ID-90/1 

See also report for 1989, PB90-230657. 


Water resources data for the 1990 water year for Idaho 
consist of records of stage, discharge, and water qual- 
ity of streams; stage, contents, and water quality of 
lakes and reservoirs; discharge of irrigation diversions; 
and water levels and water quality of ground water. 
The report contains discharge records for 202 stream- 
gaging stations and 41 irrigation diversions; stage only 
records for 2 stream-gaging stations; stage only for 6 
lakes and reservoirs; contents only for 21 lakes and 
reservoirs; water quality for 50 stream-gaging stations, 
97 wells, and 1 lake; daily totals for 1 precipitation 
gage; and water levels for 473 observation wells. 


162,051 

PB91-226829/GAR PC A19/MF A04 
Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

— Resources Data for Louisiana, Water Year 
1 

Water-data rept. (Annual) 1 Oct hy ia dl 90. 

G. J. Arcement, L. J. Dantin, C. R. Garrison, and W. 
M. Lovelace. dow 91, 432p USGS/WRD/HD-91/268, 
USGS/WDR/LA-90/1 

See also report for 1989, PB90-230962. Prepared in 
cooperation with Louisiana Dept. of Transportation 
and Development, Baton Rouge. 


Water resources data for the 1990 water year for Lou- 
isiana consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 





quality of lakes and reservoirs; and water levels and 
water quality of ground water. The report contains 
records for water discharge at sy stations; 
stage only for 13 gaging stations a lakes; water 
quality for 49 surface-water stations (including 12 
gaging stations), and 87 wells; and water levels for 212 
observation wells. Also included are data for 117 crest- 
stage and flood-profile partial-record stations. 


162,052 
PB91-226837/GAR PC A22/MF A04 
——— Survey, San Juan, PR. Water Resources 


Water Resources Data for Puerto Rico and the U.S. 

Virgin Islands, Water Year 1990. 

Sy gm ca (Annual) 1 Oct 89-30 Sep 90. 
Curtis, uino, P. L. Diaz, and R. J. Vachier. 

Mar 91, 522p USGS/WRD/HD-91/258, USGS/ 

WDR/PR-90/1 

See also report for 1989, PB90-258880. Prepared in 

cooperation with Commonwealth of Puerto Rico, San 

Juan, and Government of the Vi 


in Islands of the 
United States, Charlotte Amalie, St. Thomas. 


Water-resources data for surface-water, quality-of- 
water, and ground-water records for the 1990 water 
year for Puerto Rico and the U.S. Virgin Islands, con- 
sists of records of discharge, water quality of streams, 
and water levels of wells. The report contains dis- 
charge records for 62 streamflow-gaging stations; 112 
partial-record or miscellaneous streamflow stations; 
stage records for 8 reservoirs; 1 crest-stage, partial 
record stream-flow stations; water quality records for 
16 streamflow-gaging stations, 42 ungaged stream- 
sites, 11 lake sites, 2 lagoons, and 1 bay; and water- 
level records for 85 observation wells. 


162,053 

PBS1-226845/GAR PC A17/MF A04 

cra, Survey, Jackson, MS. Water Resources 
iV. 

bm ad Resources Data for Mississippi, Water Year 


Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 
M. L. Plunkett, F. Morris, and W. T. Oakley. Mar 91, 
396p USGS/WRD/HD-91/269, USGS/WDR/MS-90/ 


See also report for 1989, PB91-105114. 


Water resources data for the 1990 water year for Mis- 
sissippi consist of records of stage, discharge, and 
water quality of streams; stage, and water quality of 
lakes and reservoirs; and water levels an water — 
of ground-water wells. The report contains records of 
water discharge at 78 gaging stations; stage records 
for 19 of these gaging stations; stage only at6 gaging 
stations; water quality for 23 streamflow gaging sta 
tions, 2 ungaged stream sites, 3 precipitation quality 
stations, and 42 wells; and water levels for 244 obser- 
vation wells. Also included are peak-discharge data for 
55 crest-stage partial-record stations, and discharge 
data at 6 flood hydrograph partial-record stations, and 
water quality data at 9 partial-record or miscellaneous 
sites and 96 short-term study sites. 


162,054 
PBS1-226878/GAR PC A12/MF A03 
aa Survey, Nashville, TN. Water Resources 


bo og Resources Data for Tennessee, Water Year 
Water-data oo. (Annual) 1 Oct 89-30 Sep 90. 

D. F. Flohr, P. H. Counts, F. D. Edwards, and J. W. 
Garrett. Apr 91, 270p USGS/WRD/HD-91/278, 
USGS/WDR/TN-90/1 

See also report for 1989, PB91-153205. 


Water resources data for the 1990 water year for Ten- 
nessee consist of records of stage, discharge, 
water quality of streams and springs; stage, contents, 
and water quality of lakes and reservoirs; water levels 
and water quality of wells; and quantity and quality of 
precipitation. The report contains discharge records 
for 81 gaging stations; stage only records for 6 gaging 
stations; elevation and contents for 28 lakes and res- 
ervoirs; water quality for 17 stations and 12 wells; 
water levels for 22 observation wells; and 1 precipita- 
tion station. Also included are 93 crest-stage partial- 
record stations. Additional water data were collected 
at various stream sites not involved in the systematic 
data collection program and are published as miscella- 
neous measurements and analyses 


162,055 
PB$1-227009/GAR PC A03/MF A01 


ENVIRONMENTAL POLLUTION & CONTROL 


Maryland Univ., Cambridge. Center for Environmental 
Ten y stern Submerged egeta- 
oxi nces in Aquatic V 

tion Beds. . 


y it. for Dec 87-Jun 88. 

. Cornwell, and J. C. Stevenson. Jan 90, 14p 
CBRIMHIS0-1 
Sponsored by Maryland Dept. of Natural Resources, 
ee Chesapeake Bay Research and Monitoring 


The widespread decline of poe oy Aquatic Vege- 
tation i in the Chesapeake Bay has been well 
documented. In order to better understand the relative 
importance of toxic contaminants on SAV occurrence, 
the authors collected sediments from SAV beds in 
Chesapeake Bay for the analysis of herbicides, pesti- 
cides and trace metals. The central question of the re- 
search was whether the input of toxics to Chesapeake 

je yg may have been a causative factor in 
SAV loss. A comparison of contaminant concentra- 
bn we vegetated and unvegetated sites was the basis 
or 1 


162,056 

PB$1-229757/GAR PC A04/MF A01 

Louisiana Universities Marine Consortium, Chauvin. 

Fate and Effects of Nearshore Discharges of OCS 

— Waters. Volume 1. Executive Summary. 
inal rept. 

N. N. Rabalais, B. A. McKee, D. J. yee and J. C. 

Means. Jun 91, 57p OCS/MMS-91/ 

See also Volume 2, PB91-229765. Pramas in > 

eration with Louisiana State Univ., Baton Ri 

Sponsored by Minerals Mana nt Service, New Or- 

leans, LA. Gulf of Mexico Regional Office. 

Also available in set of 3 reports PC E99/MF E99, 

PB91-229740. 


A total of 253,944/bbi.d produced waters originate in 
the Federal OCS but are pi ashore for treatment 
and discharge in Louisiana State waters. The volume 
represents 13% of all produced waters discharged into 
Louisiana’s waters. Elevated levels of dissolved solids 
(salinity), volatile organic hydrocarbons, sulfides, and 
total radium activities identified contaminants of the 
brine effluent in waters overlying the sediments. Sedi- 
ments up to 1,300 m from the produced water dis- 
charges exhibited evidence of contamination by petro- 
genic hydrocarbons from the effluents. Effects on the 
benthic macroinfauna were demonstrated at most of 
the study sites. Oysters in close proximity to the dis- 
charge points and at great distances from the dis- 
charges accumulated produced water origin contami- 
nants. 


162,057 

PB$1-229765/GAR PC A16/MF A03 
Louisiana Universities Marine Consortium, Chauvin. 
Fate and Effects of Nearshore Discharges of OCS 
Produced Waters. Volume 2. 

Technical rept. (Final). 

N. N. Rabalais, B. A. McKee, D. J. Reed, and J. C. 
Means. Jun 91, 365p OCS/MMS-91/0005 

See also Volume 1, PB91-229757 and Volume 3, 
PB91-229773. Prepared in cooperation with Louisiana 
State Univ., Baton ~_ 3 Sponsored by Minerals 
Management Service, N Orleans, LA. Gulf of 
Mexico OCS Regional Office. 

Also available in set of 3 reports PC E99/MF E99, 
PB91-229740. 


While the number of facilities that discharge OCS pro- 
duced waters into coastal environments of Louisiana 
are few in number, they account for large volumes, in- 
ps and = ee the 15 — ee 
ischarge a gpm produced water into coasta 
environments of Louisiana (as of February 1990), 10 
——— in seven areas were studied. The dis- 
Vohmnes of the study areas range from 3,000 to 

/bbi.d. The receiving environments for these 
offerte are varied, but include the shallow, nearshore 
continental shelf; high energy, freshwater distributaries 
of the Mississippi River delta; and brackish and saline 
coastal environments with moderately to poorly 
flushed waters. All areas are within the Mississip- 
pi River Deltaic Plain. The study expanded on the initial 
assessment of Boesch and Rabalais (1989a) with in- 
creased temporal and spatial studies of three areas, 
additional study sites including an abandoned dis- 
— and additional analytical and field observa- 


162,058 
PBS91-229773/GAR PC A11/MF A03 


162,061 


Water Pollution & Control 


Louisiana Universities Marine Consortium, Chauvin. 

Fate and Effects of Nearshore Discharges of OCS 
Waters. Volume 3. Appendices. 

Final rept. 

N. N. Rabalais, B. A. McKee, D. J. Reed, and J. C. 

Means. Jun 91, 232p OCS/MMS-91/0006 

See also Volume 2, PB91-229765. Prepared in coop- 

eration with Louisiana State Univ., Baton R 

Sponsored by Minerals M ice, New 

leans, LA. Gulf of Mexico Regional Office. 

Also available in set of 3 reports PC E99/MF E99, 

PB91-229740. 


A total of 253,944/bbl.d produced waters originate in 
the Federal OCS but are pi ashore for treatment 
and discharge in Louisiana State waters. The volume 
represents 13% of all produced waters discharged into 
Louisiana’s waters. Elevated levels of dissolved solids 
(salinity), volatile organic hydrocarbons, sulfides, and 
total radium activities identified contaminants of the 
brine effluent in waters — the sediments. Sedi- 
ments up to em m from the produced water dis- 
charges exhibit edenidentn of contamination by petro- 
genic hydrocarbons from the effluents. Effects on the 
benthic macroinfauna were demonstrated at most of 
the study sites. Oysters in close proximity to the dis- 
charge points and at great from the dis- 
i accumulated produced water origin contami- 
pan es aa _ contains the appendices for vol- 
umes 


162,059 
PB91-230995/GAR PC A10/MF A03 
a Survey, Syosset, NY. Water Resources 


Water Resources Data for New York, Water Year 
1990. Volume 2. Long Island. 

Water-data rept. (Annual) 1 Oct 89-30 Sep 90. 

A. G. ao J. - = R. Busciolano, R. B. 
Winowitch, and V 4... 3 ap 214p USGS/ 
WRD/HD-91/291, ise /WDR/NY-90/2 

See also report for 1989, PB9O 262619. 


Water resources data for the 1990 water year for New 
York consist of records of stage, discharge, and water 
quality of streams; stage, contents, and water quality 
of lakes and reservoirs; and water levels and water 
quality of ground-water wells. The volume contains 
records for water discharge at 17 gaging stations; 
water — at 18 oat stations, 27 , and 1 pre- 
cipitation water levels at 225 observation 
wells. Also i included are data for 76 low-flow partial- 
record stations. 


162,060 

PB91-231167/GAR PC A02/MF A01 

Environmental Protection Agency, Cincinnati, OH. Risk 

Reduction Engineering Lab. 

Current Corrosion By-Products and Corrosion 
Research. 


Control 

M. R. Schock. 1990, 9p EPA/600/D-91/198 

Pub. in American Water Works Association Seminar 
Proceedings, ‘Current Research Activities in Support 
of USEPA’s Regulatory Agenda’, Cincinnati, OH., June 
17, 1990, p125-131. 


US EPA research in the area of corrosion control con- 
sists of a combination of in-house research and extra- 
mural projects. The extramural projects have recently 
addressed the corrosion of solder in some Long Island 
water supplies, impacts of municipal ion-exchange 
softening on corrosion, developing an internal corrosi- 

vity protocol, and corrosion control in very soft, acidic, 
low-carbonate waters. In-house research focuses on 
corrosion inhibitor mechanisms, solubility of metals in 
drinking water, and natural corrosion deposits. 


162,061 
PB91-231175/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Mi- 
Treatment Branch. 


crobiological 
Inactivation of Microorganisms. 
E. W. Rice. 1991, 11p EPA/600/D-91/199 


Pub. in Jnl. American Water Works Association Semi- 
nar Proceedings of Annual Conference, Cincinnati, 
OH., June 17, 1990, p51-59. Presented at the Annual 

AWWA Conference, Cincinnati, OH., June 17-21, 
1990. 


The primary goal of the disinfection process in drinking 
water treatment is the inactivation of microbial patho- 
gens, which serve as the etiological agents of water- 
borne disease. The disinfection of water to be used for 
public consumption was first initiated in the early part 
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of the century. There have been few developments in 
the area of public health which have been more effec- 
tive in controlling the spread of infectious diseases. 
While other unit processes may dramatically reduce 
the number of microorganisms, disinfection serves as 
the final and in some cases the only barrier to the entry 
of microbial ns into the finished product water. 
Studies dealing with the disinfection process in drink- 
ing water treatment are an integral part of the research 

orts of the U.S. Environmental Protection Agency 
(U.S. EPA). The manuscript summarizes recent re- 
search r ing the inactivation of microbial agents 
by a variety of chemical disinfectants. 


162,062 

PB91-231217/GAR PC A03/MF A01 
Environmental Protection Agency, Cincinnati, OH. Mi- 
crobiological Treatment Branch. 

Assimilable ic Carbon and Distribution 


System Quality. 

D. J. Reasoner. 1991, 14p EPA/600/D-91/203 

Pub. in Jnl. American Water Works Association Semi- 
nar Proceedings of the AWWA Annual Conference, 
Cincinnati, OH., June 17-21, 1990, p61-72. Presented 
at the AWWA Annual Conference and Exposition 
Sunday Seminar (S 11) ‘Current Research Activities in 
Su of U.S. EPA’s Regulatory Agenda’, Cincinnati, 
OH., June 17, 1990. 


The biological stability of treated drinking water is im- 
portant to the U.S.E.P.A. and to water utilities because 
of concern for compliance with the coliform MCL. The 
level of assimilable organic carbon (AOC) in water is 
affected by water treatment. Treatment processes 
such as ozonation that increase the level of AOC, 
combined with lowered disinfectant residual to reduce 
disinfectant by-product formation, may result in in- 
creased bacterial growth in the distribution — In- 
formation is needed on factors that impact AOC meas- 
urement and interpretation, and on strategies to con- 
trol microbial growth in response to AOC. 


162,063 
PB$1-231373/GAR PC A02/MF A01 
Environmental Protection Agency, Cincinnati, OH. Mi- 


pm ma Treatment Branch. 
of Coliform Growth Response with 
Other Water Quality Parameters. 


Journal article. 
E. W. Rice, P. V. Scarpino, D. J. Reasoner, G. S. 
hegedon, and D. K. Wild. c1991, 7p EPA/600/J-91/ 


Pub. in Jnl. American Water Works Association, p98- 
102 Jul 91. Prepared in roy ie mee with Cincinnati 
Univ., OH. Dept. of Civil and Environmental Engineer- 
ing, Black and Veatch, Cincinnati, OH., and National 
Sy for Occupational Safety and Health, Cincinnati, 


A variety of water types collected from different stages 
of water treatment from different raphical areas 
were analyzed by bioassay for their ability to support 
the growth of coliform bacteria. The results of the anal- 
yses were compared with other water quality param- 
eters. The nutrient status of the water, based upon the 
coliform bioassay, did not correlate with any of the 
measured water quality parameters except assimilable 
organic carbon (AOC). In general, the coliform growth 
response increased with increasing levels of AOC. Dif- 
ferences were seen between the coliform growth re- 
sponse and various treatment types, with significantly 
higher responses being associated with waters which 
had been exposed to ozonation. The coliform bioassay 
procedure provides a viable method for ascertaining 
the biological stability of drinking water supplies. 


162,064 

PB$1-231381/GAR PC A02/MF A01 

Environmental Protection Agency, Cincinnati, OH. Risk 

ce Engineerin =. ead 

Potentia olyphosphate ucts on 

Lead Solubility in Plumbing Systems. 

Journal article. 

bros — and M. R. Schock. 1991, 10p EPA/600/ 
-91/1 

Pub. in Jni. of American Water Works Association, v83 

n7 p76-82 1991. Prepared in cooperation with Illinois 

State Water Survey Div., Champaign. 


Lead concentrations in drinking water can be mini- 
mized by adjusting the pH and alkalinity. Such lead sol- 
ubility controls, however, may be offset by other water 
treatment measures that inadvertently increase lead 
solubility, e.g., the adding of polyphosphate-containing 
products. Through the use of solubility computations, 
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the authors conclude that, at best, the application of 
polyphosphates for the specific purpose of lead corro- 
sion control entails considerable uncertainty and risk. 


162,065 
PB$1-231407/GAR PC A03/MF A01 


Environmental Research Lab.-Duluth, MN. 
H4IIE Hepatoma Cell 
trachlorodibenz 
Fish-Eating Wat 
Journal article. 
D. E. Tillitt, G. T. Ankley, D. A. ep J. P. 
a and J. P. Ludwig. c1991, 13p EPA/600/J-91/ 
1 


y-Derived 2,3,7,8-Te- 
loxin Equivalents in Colonial 
rd Eggs from the Great Lakes. 


Pub. in Archives of Environmental Contamination and 
Toxicology, v21 p91-101 Jun 91. ay ey in coopera- 
tion with Fish and Wildlife Service, East Lansing, Ml. 
Div. of Ecological Services. 


Fish-eating waterbirds from the Great Lakes of North 
America have shown symptoms of poisoning similar to 
those observed in laboratory exposures of various 
avian species to planar halogenated 
hydrocarbons(PHHs). PHHs, include among others, 
a sage aro — (PCBs), polychlorinated di- 

nzo-p-dioxins (PCDDs), and polychlorinated diben- 
zofurans (PCDFs) and have been implicated in some 
: sag reproductive problems of Great Lakes water- 

irds. 


162,066 
PB$1-231431/GAR PC A02/MF AO1 
Environmental Research Lab., Athens, GA. 
ffects of Solar Radiation on Manganese Oxide 
with Organic Compounds. 
Journal article. 


o. i 7 and R. G. Zepp. c1991, 9p EPA/600/J- 
1 

Pub. in Environmental Science and Technology, v25 
n7 p1267-1273 Jul 91. 


The effects of sunlight on aqueous redox reactions be- 
tween manganese oxides (MnOx) and selected organ- 
ic substances are reported. No sunlight-induced rate 
enhancement was observed for the MnOx oxidation of 
substituted phenols, anisole, 0-dichlorobenzene, or p- 
chloroaniline. On the other hand, solar radiation did ac- 
celerate the reduction of manganese oxides by dis- 
solved organic matter (DOM) from aquatic environ- 
ments. The photoreduction of MnOx by DOM was little 
affected by molecular oxygen in air saturated water 
(250 microM), but was inhibited by 2,6-dichloroindo- 
reg (0.5-6 microM), an excellent electron acceptor. 

nOx reduction also was photosensitized by anthra- 
quinone-2-sulfonate. These results indicate that the 
photoreduction probably involves electron transfer 
from excited states of sorbed DOM to the oxide sur- 
face. Wavelength studies indicated that ultraviolet-B 
radiation (280-320 nm) plays an important role in the 
photoreduction. (Copyright (c) 1991 by the American 
Chemical Society.) 


162,067 

PBS1-231449/GAR PC A02/MF AO1 

Environmental Research Lab., Athens, GA. 

— of Copper(il)-Amino Acid Complexes in 
ater. 

Journal article. 

. a and R. G. Zepp. c1991, 8p EPA/600/J- 
1/1 

Pub. in Environmental Science and Technology, v25 

n7 p1273-1279 Jul 91. 


Kinetics of the photolysis of Cu(+2)-amino acid com- 
plexes were investigated under sunlight or monochro- 
matic radiation. Under sunlight (latitude 40 deg N) in 
the absence of dioxygen, the mean half-lives estimat- 
ed for the photoreduction of the bis-Cu(+ 2) complex- 
es (CuL2) at pH 8.0 and 25C were 0.55, 1.6, 8.6, 8.8, 
45 and days for L = 
tris(hydroxymethyl)aminomethane (Tris), beta-alanine, 
L-aspartic acid, L-glutamic acid, glycine, and histidine, 
respectively. Under monochromatic UV irradiation 
(310 nm) with dioxygen absent, quantum yields for the 
photoproduction of Cu(l) from CuL2 were found to be 
0.071, 0.098, 0.063, 0.066, 0.025, and 0.0011 for L = 
Tris, beta-alanine, L-aspartic acid, L-glutamic acid, gly- 
cine, and L-histidine, respectively. The effects of pH on 
the quantum yields were determined for Cu( + 2)-beta- 
alanine and Cu(+2)-Tris complexes. Decreases in 
quantum yields observed with increasing acidity were 
attributed to changes in speciation from predominantly 
CuL2 to less photoreactive complexes, mainly CuL 
and Cu(+2). In air-saturated solutions, rates and 
quantum yields for Cu(l) formation were reduced 


sharply and hydrogen peroxide was formed. Results of 
the study suggest that photoreactions of Cu(+2) co- 
ordination complexes may contribute to its toxicity to 
aquatic biota. 


162,068 


PB91-231480/GAR PC A17/MF A04 
Environmental ne Svea Lab., Cincinnati, 
OH. Chemistry Research Div. 

Methods for the Determination of Organic Com- 
pounds in Drinking Water. Revised July 1991. 

Dec 88, 397p EPA/600/4-88/039 


Thirteen analytical methods for the identification and 
measurement of organic compounds in drinking water 
are described in detail. Six of the methods are for vola- 
tile organic compounds (VOC’s) and certain disinfec- 
tion by products, and these methods were cited in the 
Federal Register of July 8, 1987, under the National 
Primary Drinking Water Regulations. The other seven 
methods are designed for the determination of a varie- 
ty of synthetic organic compounds and pesticides, and 
these methods were cited in proposed drinking water 
regulations in the Federal Register of May 22, 1989. 
Five of the methods utilize the inert gas purge-and-trap 
extraction procedure for VOC’s, six methods employ a 
classical liquid-liquid extraction, one method uses a 
new liquid-solid extraction technique, and one method 
is for direct aqueous analysis. Of the 13 methods, 12 
use either packed or capillary gas chromatography 
column separations followed by detection with mass 
spectrometry or a selective gas chromatography de- 
tector. One method is ba: on a high performance 
liquid chromatography separation. 


162,069 


PB91-232272/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. Agricul- 
ture and Rural Economy Div. 

Assessment of Wastewater Treatment Facilities in 
Small Communities. 

Staff rept. 

B. Ryan. Aug 91, 25p AGES-91-40 


The report examines the condition of wastewater treat- 
ment facilities in communities of 10,000 persons or 
fewer. Capital spending requirements for these sys- 
tems in 1988 are estimated at $13.7 billion and are ex- 
pected to grow by $4.4 billion over the next 20 years. 
Likewise, the number of persons receiving sewage 
treatment will grow from 32 million to 57 million by 
year 2008. Analysis of the excess flow capacity of 
small-community systems shows the average system 
was operating at 80 percent of capacity, while 20 per- 
cent of —4 systems were operating in excess of 
current design flows. 


162,070 


PB91-232884/GAR PC A05/MF A01 

Winand Staring Centre for Integrated Land, Soil and 

Water Research, Wageningen (Netherlands). 
timization of Water Management in Regions 

with Conflicting Interests. Simplified Models. 

P. E. V. van Walsum. c1991, 89p REPT-15 


Authorities in the Netherlands realize that measures 
are needed for protecting the environment in regions 
with intensive livestock breeding and with high-intensi- 
ty land cultivation. Nitrate leaching and phosphate ac- 
cumulation need to be controlled, as well as the lower- 
ing of groundwater levels. A scenario generating 
system has been developed for aiding the design and 
evaluation of control measures. An integrated ap- 
proach has been followed. Scenarios can be generat- 
ed by setting requirements on the indicators for the 
he oitapg | of the various water users. One of the indi- 
cators is left free and gets optimized using simplified 
models that have been implemented in the form of an 
integrated linear programming (LP) model. Compre- 
hensive models can then be used for verifying and 
more accurately eae scenarios that seem prom- 
ising. (Copyright (c) 1991 The Windand Staring Centre 
for Integrated Land, Soil and Water Research.) 


162,071 


PB91-921546/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 





Su Record of Decision (EPA Region 4): 
Yellow Water Road Site, Duval og Idwin, 
FL. (First Remedial Action), September 1990. 
28 90, 116p EPA/ROD/R04-90/067 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $150 U. S., Canada, 
and Mexico; all others $300). Single copies also avail- 
able in paper copy or microfiche. 


The 14-acre Yellow Water Road site is a former stor- 
age area for PCB-contaminated liquids and electrical 
equipment in Baldwin, Duval County, Florida. In 1981, 
onsite storage of PCB-contaminated liquids and elec- 
trical equipment began at the former operational area 
in anticipation of upcoming onsite incineration oper- 
ations, but the proper permits for the incinerator were 
never obtained. Subsequently in 1982, PCB-contami- 
nated oils were spilled at the site as a result of onsite 
pers he operation which included metal removal from 
. The Record of Decision (ROD) address- 
es pa remediation of PCB-contaminated soil and sedi- 
ment. The primary contaminants of concern affecting 
} and sediment are other organics including 
S 
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AD-A237 911/3/GAR PC A01/MF A01 

Walter Reed aver hy as of Research, Washington, DC. 
Exposure to NaCl on Adult Size 


p 
Availability: Pub. in Jnl. of the American Mosquito Con- 
trol Association, v5 n4 p608-609 Dec 89. Available 
only to DTIC users. No copies furnished by NTIS. 


Juvenile snow-melt Aedes inhabit relatively pristine en- 
vironments that are low in natural and man-made con- 
taminants. While we normally think of man’s impact on 
the environment in catastrophic terms such as filling in 
oviposition and larval sites, actions by man to pr 
ate his own environment for his safety can result in 
ecological alterations which can, in time, be as devas- 
tating as the physical loss of oviposition sites. The 
present note determined the effect of juvenile expo- 
sure to NaCl, one among many potential man-made 
contaminants, on adult size and fecundity. 


162,073 

AD-A237 956/8/GAR 

Life Systems, Inc., Cleveland, OH. 
Biotechnology Workgroup for Department of De- 
fense Soil and Groundwater Decontamination Ap- 


Final rept. for period ending Mar 89. 
R. H. Reuter. Jun 91, 437p NCEL-CR-91-007 
Contract DACA88-88-D-0018 


This report contains materials used in and generated 

Department of Defense Biotechnology Work- 
shape on Soil and Groundwater Decontamination Appli- 
cations. Various bioremediation techniques for treating 
soil and water contaminated with sludges, solvents, 
toxins, acids, bases, and heavy metals were discussed 
as weil as the overall place of biotechnology in Instal- 
lation Restoration programs. Among the specific appli- 
cations discussed were: biochemical sensors to deter- 
mine environmental stress in organisms; in-situ detoxi- 
fication and biodecontamination of pollutants in soils 
and waste streams; sequestration, removal, and re- 
covery of metals in waste streams with metal-binding 
proteins; and the use of vegetation to limit th etran- 
sport to sequestor, and/or to remove contaminants 
from soil or water. 


PC A19/MF A04 
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DE91010632/GAR PC A09/MF A03 
nt of Energy, Washington, DC. RCRA/ 


CERCLA Div. 
nmning and Community Right-To- 


Know Act (EPC 


PCRA). 
Mar 91, 196p DOE/EH-0181P 


Environmental requirements facing DOE facilities are 
often detailed, complex, and subject to rapid change. 
Environmental ae A oageh the extent practica- 
le, a ic ‘coach has n 
S lwrormnentel Guidance, RORA/CERCLA 
Division (EH-231). The eee of this graphic approach is 
to provide thorough a ate guidance in an easily 
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understandable way. This approach uses diagrams, 
flowcharts, step-by-step guidance, worksheets, draft 
compliance letters, references, and checklists to guide 
DOE staff and contractors who are responsible for as- 


suring that environmental standards are met. 


162,075 
DE91014238/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Future chal of NEPA: A panel discussion 

E. D. Smith. 1989, 26p —— 

Contract ACOS-B40Re 14 

The scientific alnaee ¢ of NEPA: future directions 
based on 20 years of experience, Knoxville, TN (USA), 
24-27 Oct 1989. Sponsored by Department of Energy, 
Washington, DC. 


One portion of a plenary session — the —-. 
ence was a forum on “The Future Challe 
NEPA.” The session was a panel discussion. Each oi 
the panelists was to spent 10 to 15 minutes talking 
about their observations on how NEPA is operating, 
some of the trends they observed, and how they 
thought NEPA might change in the future. Topics dis- 
cussed in this forum included Congressional proposals 
to amend NEPA; possible changes at the CEQ; post- 
decision monitoring, mitigation, and follow-up studies; 
applicability of NEI A to international actions of the US 
ernment; assessment of global change impacts; 
and the relationship between NEPA and state “little 
NEPA” laws. The individual presentations and the sub- 
sequent discussion are described in this paper. 5 refs. 


162,076 

DE91014912/GAR PC A03/MF A01 

EG and G Energy Measurements, Inc., Las Vegas, NV. 
Reintroduction of the enda’ San uin kit 

fox onto Naval Petroleum Reserve No. 1 in Califor- 

nia 

J.H. Scrivner, T. P. O’Farrell, T. T. Kato, and K. L. 

Hammer. 1991, 35p EGG-10617-2092, CONF- 

9106233-1 

Contract ACO08-88NV10617 

Annual meeting of the American Society of Mammalo- 

gists (ASM) (71st), Manhattan, KS (United States), 15- 

19 Jun 1991. Sponsored by Department of Energy, 

Washington, DC. 


The Department of Ener: aw of 's Naval Petroleum Reserve 
No. 1 (NPR-1) is situated about 42 km west of Bakers- 
field, California. NPR-1 is comprised of 19,120 ha and 
contains habitat that is important to the endangered 
San Joaquin kit fox. There are presently ions of 
NPR-1 that no longer support populations of kit foxes 
even though the density of dens and the relative abun- 
dance of prey appears to be comparable to areas 
where foxes still exist. Some of these areas appear 
suitable for foxes, but may be so far removed from 
breeding pairs of kit foxes that it may take years for 
young foxes to disperse to the areas and repopulate 
them. A project to develop reintroduction techniques 
was implemented and used to introduce kit foxes to 
areas of NPR-1 that no longer have resident foxes. 
The “soft” reintroduction technique was used that in- 
volved holding foxes in pens during the winter and 
then releasing foxes from spring to summer. Foxes 
were held in pens to accustom them to the release site 
and were released in spring and summer when prey 
were presumably most abundant. The overall objective 
of the fox relocation program is to develop techniques 
to reintroduce foxes onto NPR-1 and to determine the 
“=e for imprinting animals to the release site. 


162,077 

DE91015099/GAR PC A04/MF A01 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 

Quality assurance project plan for the preliminary 
site yom ny for McMurdo Station, Ross 
Island, Anta 
Ss. S. Prasad. ay 91, 72p ANL/EAIS/TM-49 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


The quality assurance project plan (QAPjP) is de- 
signed to ensure that sampling and analysis activities 
are scoped and performed to obtain quality data during 
bs caper site investigation for McMurdo Station, 

Ross Island, Antarctica. The QAPjP is prepared in ac- 
cordance with the guidelines set forth and adopted by 
the US Environmental Protection Agency (EPA) 
(1980a, 1986a, 1989a), Argonne National Laboratory 
(ANL) (1988), and Pentecost and Doctor (1990). This 
document presents the final QAPjP for the preliminary 
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site investigation. A draft version of this report was - 
sented to the National Science Foundation ae 
January 1991. A description of the project and 

quality objectives is provided in Section 3.1 Gaeuen 
plan. Specific health and safety precautions and pro- 
cedures are presented in the health and safety plan. 
17 refs., 2 figs., 11 tabs. 


162,078 
DE91015100/GAR PC A04/MF A01 
Argonne National Lab., IL. Environmental Assessment 
Work plan ons the a site investigation for 
McMurdo Station, Ross Island, Antarctica. 
J. E. Stefano, T. L. Patton, L. D. McGinnis, C. A. 
Bebrich, and D. A. Knudson. May 91, 73p ANL/ 
EAIS/TM-48 
Contract W-31109-ENG-38 

nsored by Department of Energy, Washington, DC. 


This document presents the final work plan for the pre- 
liminary site oe to be conducted at McMurdo 
Station, Ross Island, Antarctica. A draft f this 
report was presen i 
tion (NSF) in po a= fl 1991. This work = includes a 
ert site description and background, a 

environmental setting, a Boo pace Som analytical 
program for data collection, and a brief description of 
sampling and data management. a om A de- 
scription of the and geophysical inv rr oe 
=e conducted is also included. 18 refs., 4 a fees 4 


162,079 

DE91015251/GAR 

Weathering of explosives for twenty 
e years. 

wae. and J. F. Baytos. May 91, 15p LA- 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Twelve high-explosive materials were buried in soil 
and exposed to the elements to determine their rate of 
disappearance from the environment. Only those ex- 
Lar ry that contained TNT, barium nitrate, and boric 

cid disappeared at an environmentally significant 
pong 3 refs., 5 figs., 1 tab. 


PC A03/MF A01 


162,080 

MIC-91-04186/GAR PC E17/MF E01 
Informetrica Limited, Toronto (Ontario). 
impacts ee revisions to Regulation 308. 
c1990, 351p ISBN-0-7729-5959-5 


eo i ‘ol and 
monitoring equipment that would have to be installed 


(scenarios A-C), and by implementation timing (5 years 
for A-C, ad 2b tor Ey The study also presumes that 
private producers attempt to pass their additional cur: 
rent costs on in the form of price increases, while 
public-sector organizations and the Government of 
Ontario cover additional costs through increased 
taxes. 


MIC-01-04300/GAR PC E07/MF E01 
Environmental Studies Research Funds (Canada), 
Ottawa (Ontario). 

Environmental — Research Funds (Canada): 


p 
Text in English and French (Bilingual). 


Initiated in 1983, the ESRF is a ‘am of funding for 
environmental and social studies related to oil and gas 
development on frontier lands, and is funded through 
levies on the oil and gas companies that hold interests 
in frontier lands. The annual report reviews funding to 
new studies and programs currently under way. 


162,082 

MIC-91-04393/GAR PC E07/MF E01 
Saskatchewan Dept. of Environment and Public 
Safety, Regina. 
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Saskatchewan Environment and Public Safety: 
Annual report 1989-90. 
c1990, 65p 


Annual report of the Ministry, giving information on the 
departmental mandate, and each division and branch. 
The latter sections cover the Planning and Assess- 
ment Division (Environmental Assessment, Communi- 
cations, Strategic Planning, Round Table on Environ- 
ment and Economy, and special projects); the Environ- 
mental Protection Division (Air and Land Protection, 
Water Quality, Mines Pollution Control); and the Public 
Safety Division (Mechanical Services, Fire Commis- 
sioner, Building Standards, Licensing and Support 
Services). Next, the Emergency Measures Organiza- 
tion, and Administration Branch are covered. An orga- 
— chart and financial statement are also in- 
cluded. 


162,083 
MIC-91-04633/GAR PC E07/MF E01 
Environmental Management Associates, Edmonton 


Alberta). 

Pariby Creek-Buffalo Lake Development Project: 
Environmental impact assessment, vol. one: Sum- 
mary repo! 

c1991, 59p 

The environmental impact assessment was initiated by 


the Water Resources Management Service of Alberta 
Environment. 


The Government of Alberta decided in August 1989 
that an environmental impact assessment (EIA) would 
be undertaken for the proposed stabilization of water 
levels in Buffalo Lake. This report is a summary of the 
EIA, describing the proposed project, the existing envi- 
ronmental and socio-economic conditions, outlining 
the public involvement — assessing the im- 
pacts of the project, noting data deficiencies and pro- 
viding conclusions and recommendations. It is based 
on data already available. 


162,084 

MIC-91-04657/GAR PC E07/MF E01 
British Columbia Ministry of Environment, Victoria. 
Britisti Columbia. Ministry of Environment: Annual 
report 1988-89. 

c1990, 58p 


The Ministry’s mandate is to maintain environmental 
quality through the management and protection of the 
land, water, air, and living resources of the province. 
This mandate was fulfilled through the activities out- 
lined in this annual report. Programs and branches 
covered include Water Management, Waste Manage- 
ment, Recreational Fisheries, Wildlife Management, 
Air Management, Pesticide Control, Planning and As- 
sessment, Enforcement and Outdoor Recreational 
Safety, Public Affairs and Communications, and the 
Environmental Appeal Board. An organizational chart 
is included. 


162,085 

MIC-91-04660/GAR PC E07/MF E01 
Environment Canada, Ottawa (Ontario). 

— Environment Canada: Annual report 1988- 


cl 989, 70p SSC-EN1-1989, ISBN-0-662-57707-8 
Text in English and French (Bilingual). 


The Dept.’s jurisdiction extends to the following areas: 
Preservation and enhancement of the quality of the 
natural environment, including water, air, and soil; re- 
newable resources, including flora and fauna; water; 
meteorology; enforcement of rules and regulations 
arising from the advice of the International Joint Com- 
mission; and, national parks, historic sites and canals. 
This annual report covers the Atmospheric Environ- 
ment Service, Conservation and Protection, the parks 
program, the administration program, and financial 
summaries. 


162,086 

N91-27615/4/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. 
Environmental Protection: Solving NASA’s Current 
Problems Requires A: ide Emphasis. 
Apr 91, 38p GAO/NSIAD-91-146 


A GAO investigation was conducted to determine the 
extent of environmental problems confronting NASA 
and the corrective actions being taken or planned. The 
report assesses NASA’s management of its environ- 
mental protection program. It is concluded that pro- 
gram office and Facilities Engineering staff need to 
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work together more closely in the development of an 
agencywide strategy, including center-based, measur- 
able goals, on implementing to effectively monitor the 
activities of NASA’s nine centers. GAO recommends 
the environmental pollution prevention, abatement, 
and control policy. Standards should be established on 
center environmental staff levels and qualifications, or- 
ganizational authority, and mechanisms developed to 
identify funding requirements. Criteria and guidelines 
should be developed for center reporting of noncom- 
pliance with environmental regulations and it should be 
required that problems identified at one center be ad- 
dressed at other centers with similar facilities or func- 
tions. It is also recommended that an environmental 
audit program be established to evaluate, at least 
every three years, a center’s regulatory compliance 
and management systems for ensuring such compli- 
ance. 


162,087 

PBS 1-226332/GAR PC A03/MF A01 

NSI Technology Services Corp., Corvallis, OR. 

Evaluation of Procedures for Aggregating Nonlin- 

ear Sulfate Adsorption Isotherm Data. 

Journal article. 

P. W. Shaffer, and D. L. Stevens. c1991, 11p EPA/ 

600/J-91/157 

Contract EPA-68-03-3246 

Pub. in Soil Science Society of American Jnl., v55 
4-692 1991. Sponsored by Corvallis Environmental 

esearch Lab., OR. 


As part of a study to assess potential regional surface- 
water acidification in the southern Blue Ridge region of 
the USA, more than 700 individual soils were sampled 
from 35 watersheds and analyzed. Sulfate adsorption 
isotherms were generated for all mineral soil horizons. 
Subsequent use of these data in dynamic watershed 
chemistry models required aggregation of adsorption 
data to two or three isotherms (one per soil mineral 
horizon) per watershed. The study evaluated several 
techniques for aggregation of the nonlinear adsorp- 
tion-isotherm data. Results of the study show that ag- 
gregated-data values are extremely sensitive to the 
choice of aggregation procedure. The aggregated-co- 
efficient and aggregated-point procedures appear to 
be straight-forward, reasonable approaches to data 
aggregation, but the aggregated functions generated 
by these procedures are usually biased; use of these 
procedures is strongly discouraged. In contrast, the 
aggregated-isotherm approach provided an effective 
means of aggregating data, even for very heterogene- 
ous groups of isotherms; use of this procedure is rec- 
ommended for aggregation of adsorption isotherms 
and for data for similar non-linear functions. 


162,088 

PBS1-230151/GAR PC A06/MF A02 
Galveston Bay National Estuary Program,, Austin, TX. 
Environmental Inventory of the Christmas Bay 
Coastal Preserve. 

Final rept. 

R. W. McFarlane. Mar 91, 105p GBNEP-7 

Contract EPA-CE-006551 

Sponsored 7. Environmental Protection Agency, 
Washington, DC. Office of Marine and Estuarine Pro- 
tection. 


An Environmental Inventory of Christmas Bay de- 
signed to assist in the development of a management 
plan for the preserve. The objective of the report was 
to gather and integrate existing data, identify data 
gaps. and describe the environmental attributes of 

hristmas Bay. The report concludes that: one or more 
water quality monitoring stations should be estab- 
lished; studies should be undertaken to determine the 
relative abundance of four ies of seagrass; a 
jr yee island of adequate elevation would be a val- 
U : le resource for colonial wasing brids and wildlife 
refuge. 


162,089 

PB91-230185/GAR PC A06/MF A02 
Galveston Bay National Estuary Program,, Austin, TX. 
Regulatory Survey for the Christmas Bay Coastal 
Preserve. 

Final rept. 

C. Masterson. Mar 91, 106p GBNEP-9 

Sponsored by Environmental Protection Agency, 
Washington, DC. 


A Regulatory Survey of the Christmas Bay Coastal 
Preserve that serves as the basis for identifying appro- 
priate regulatory actions to address the environmental 
management needs of the preserve. The purpose of 


the study is to describe the array of regulatory pro- 
grams which govern the management of the preserve 
and identify gaps, overlaps, and interagency coordina- 
tion issues. The report outlines opportunities to im- 
prove management of the Armand Bayou Coastal Pre- 
serve. 


162,090 

PB91-230300/GAR 

Galveston Bay National Estuary Pr 
Regulatory Survey for the Arm 
Preserve. 

Final rept. 

C. Masterson. Mar 91, 106p GBNEP-10 

Sponsored by Environmental Protection Agency, 
Washington, DC. 


A Regulatory Survey of the Armand Bayou Coastal 
Preserve that serves as the basis for identifying appro- 

riate regulatory actions to address the Environmental 

janagement needs of the preserve. The purpose of 
the study is to describe the array of regulatory pro- 
grams which govern the ae of the preserve 
and identify gaps, overlaps and interagency coordina- 
tion issues. The report outlines opportunities to im- 
prove the management of the Armand Bayou Coastal 
Preserve. 


PC A06/MF A02 
ram,, Austin, TX. 
Bayou Coastal 
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PB91-230979/GAR PC AO5/MF A01 
Galveston Bay National Estuary Program,, Austin, TX. 
Environmental Inventory of the Armand Bayou 
Coastal Preserve. 

Final rept. 

R. W. McFarlane. Mar 91, 76p GBNEP-8 

Sponsored by Environmental Protection Agency, 
Washington, DC. 


An Environmental Inventory of the Armand Bayou de- 
signed to assist in the development of a management 
plan for the preserve. The objective of the report was 
to gather and integrate existing data, identify data 
gars, and describe the environmental attributes of the 

rmand Bayou. The report concludes that: establish- 
ment of an additional monitoring station that will reflect 
the contribution of pollutants from Horsepen Bayou is 
needed; an investigation of toxicants in water and sedi- 
ment samples should be conducted; investigations of 
the commercial and recreational uses of Mud Lake 
should be undertaken. 


162,092 
PB91-231001/GAR PC A99/MF A06 
Kearney (A.T.), Inc., Alexandria, VA. 

Impacts of Oil and Gas Development on the Recre- 
ation and Tourism Off the Florida Straits. 

F. Bell. May 91, 6199 OCS/MMS-91/0039 

Contract DI-14-35-0001-30482 

Sponsored by Minerals Management Service, Hern- 
don, VA. Atlantic OCS Region. 


The study was undertaken for the purpose of address- 
ing potential problems of OCS activities on tourism and 
recreation in Monroe County, Florida. The strategic ob- 
jective of the study was to develop a model to simulate 
the effects of various OCS activities on tourism visita- 
tion, expenditures, and regional gross economic im- 
pacts. 


162,093 

PB91-231209/GAR PC A03/MF A01 
Foster Wheeler Enviresponse, Inc., Livingston, NJ. 
EPA’s Mobile Volume Reduction Unit for Soil 
Washing. 

Conference paper. 

H. Masters, and B. Rubin. 1991, 18p EPA/600/D- 
91/202 

Contract EPA-68-C9-0033 

Presented at Superfund ‘90 HMCRI Annual National 
Conference and Exhibition (11th), Washington, DC., 
November 26-29, 1991, p89-104. Sponsored by Envi- 
ronmental Protection Agency, Cincinnati, OH. Risk Re- 
duction Engineering Lab. 


The paper discusses the design and initial operation of 
the U.S. Environmental Protection Agency’s (EPA) 
Mobile Volume Reduction Unit (VRU) for soil washing. 
Soil washing removes contaminants from soils by dis- 
solving or suspending them in the wash solutions 
(which can be later treated by conventional waste 
water treatment methods) or by volume reduction 
through simple particle size separation techniques. 
Contaminants are primarily concentrated in the fine- 
grained (<0.063 mm, 0.0025) inch soil fraction. The 





VRU is a pilot-scale mobile system for washing soil 
contaminated with a wide variety of heavy metal and 
organic contaminants. The unit includes state-of-the- 
art washing equipment for field applications. 


162,094 

PBS1-231498/GAR PC A14/MF A03 
Environmental Monitoring Systems Lab., Cincinnati, 
OH. Chemistry Research Div. 

Methods for the Determination of Metals in Envi- 
ronmental Samples. 

Jun 91, 305p EPA/600/4-91/010 


Thirteen analytical methods covering 36 analytes 
which may be present in a variety of environmental 
sample types are described in detail. Three of these 
methods are sample preparation procedures that re- 
quire a separate determinate step found in other meth- 
ods in the manual or elsewhere. These methods in- 
volve a wide range of analytical instrumentation includ- 
ing inductively —* lasma (ICP) atomic emission 
spectroscopy (AES), ICP mass spectroscopy (MS), 
atomic absorption (AA) spectroscopy, ion chromatog- 
raphy (IC), high performance liquid chromatography 
(HPLC), and gas chromatography (GC). Application of 
these techniques to a diverse group of sample types is 
a somewhat unique feature of the manual. Sample 
types include waters ranging from drinking water to 
marine waters as well as industrial and municipal 
waste water. Methods are also included that will ac- 
commodate biological tissues and sediments and 
soils. Providing a set of comprehensive methods that 
are applicable to the widest variety of environmental 
samples and EPA regulatory programs is likely to 
become more pronounced in the future. 


162,095 

PB91-231514/GAR PC A10/MF A03 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Modeling Multiphase Organic Chemical Transport 
in Soils and Ground Water. 

J. C. Parker, A. K. Katyal, J. J. Kaluarachchi, R. J. 
Lenhard, and T. J. Johnson. Aug 91, 217p EPA/600/ 
J-91/042 

Grant EPA R-814320 

Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK. Processes and Systems Research Div. 


Subsurface contamination due to immiscible organic 
liquids is a widespread problem which poses a serious 
threat to ground-water resources. In order to under- 
stand the movement of such materials in the subsur- 
face, a mathematical model was developed for multi- 
phase flow and multicomponent transport in porous 
media with water, NAPL and air or any subset of these 
phases. Numerical procedures for solving the system 
of coupled flow equations, based on various formula- 
tions of the governing equations, were compared. Ac- 
curate representation of three-phase permeability- 
saturation-capillary pressure (k-S-P) relations is crucial 
to model multiphase fluid movement and accurate 
models for interphase mass partitioning are critical to 
describe species transport. A detailed description of 
hysteresis in three-phase k-S-P relations was reported. 
Simplified models, which consider effects of nonwet- 
ting fluid entrapment, were shown to provide a reason- 
able compromise between accuracy, on the one hand, 
and efficiency and robustness, on the other. Laborato- 
ry studies of light and dense NAPLs in a 1 x 1.5 meter 
sand tank, involving measurements of water and NAPL 
pressures and saturations and component concentra- 
tions, are described. These studies were used to vali- 
date the mathematical model for multiphase flow and 
transport. 


162,096 
PB$1-232876/GAR PC A04/MF A01 
Winand Staring Centre for mages Land, Soil and 
Water Research, Wageningen (Netherlands). 
Interactive Comparative Display System for Ana- 
” Results of Environmental Modeling. 

. E. V. van Walsum. c1991, 55p REPT-14 


Environmental modeling usually involves large num- 
bers of input and output data, especially when the 
modeling is on a regional or national scale. The difficul- 
ty of analyzing these data can then become a serious 
problem in itself and thereby an impediment to the ef- 
fectiveness and success of a modeling effort. The 
interactive comparative display system (ICDS) pro- 
vides a means for tackling this problem. Once it has 
been implemented for a certain model, the menu- 
driven user-interface makes it very easy to select a 
subset of data and display them on a color monitor. 
The data are retrieved from a hierachically-structured 
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data base; this type of data base has the advantage 
that it can contain very many topics and subtopics of 
data without the danger of the user becoming con- 
fused. Display of data can either be in the form of 
colorings of subunits on a schematized map or in the 
form of a pie or bar chart. By using a screen-layout with 
twin maps and charts the system makes possible the 
visual comparative analysis of data, thus mobilizing the 
excellent human capability of comparing two objects. 
(Copyright (c) 1991 The Winand Staring Centre for In- 
tegrated Land, Soil and Water Research.) 


162,097 

PB91-232918/GAR PC A04/MF A01 
Winand Staring Centre for Integrated Land, Soil and 
Water Research, Wageningen (Netherlands). 
Physical and Chemical Properties Determining the 
Fate of Chlorinated Dibenzo-p-Dioxins and Diben- 
zofurans. 

F. J. E. van der Bolt. c1990, 58p REPT-35 


A literature review has been carried out in order to out- 
line the fate of chlorinated dibenzo-p-dioxins and di- 
benzofurans in the (natural) soil-water-plant system. 
Processes involved are adsorption, convection, diffu- 
sion, volatilization, _non-homogeneous _ transport, 
chemical processes, microbial biodegradation and 
plant uptake. The studied compounds appear to be 
almost immobile due to the strong adsorption to soil 
organic matter and the low water solubility. In the soil 
the dioxins and furans are chemical inert, but in pres- 
ence of ultraviolet light they decompose phtochemical- 
ly. There are strong uncertainties on the uptake by 
plants and on biodegradation. The overall haif-lifes 
vary dependent on the occurance of photodecomposi- 
tion and range from half a year to more than ten years. 
(Copyright (c) 1990 The Winand Staring Centre for In- 
tegrated Land, Soil and Water Research.) 


162,098 
PB91-801027/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Waste Processing and Pollution in the Chemical 
and Petrochemical Industries. January 1984-Octo- 
ber 1991 (Citations from the NTIS Database). 

Rept. for Jan 84-Oct 91. 

Sep 91, 48p 

Supersedes PB90-863036. 


The bibliography contains citations concerning tech- 
niques and equipment used for pollution control in the 
chemical and petrochemical industries. Topics include 
emissions investigations, recycling and materials re- 
covery studies, and standards for specific industries. 
Sources, site hazard evaluations, and the toxicity of 
specific chemicals are also discussed. (Contains 151 
citations with title list and subject index.) 
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AD-A237 920/4/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Identify Variables Contributing to Length 
of Stay for Selected Diagnosis Related Groups 
(DRG) at Madigan Army Medical Center. 

Master’s thesis, 

N. E. Stockmyer. 7 Jun 89, 104p 


This study examined the relationship between ten in- 
dependent variables and the length of hospital stays of 
400 cases which fell within four frequently occurring 
Diagnosis Related Groups (DRG) at Madigan Army 
Medical Center. The independent variables were pa- 
tient category, marital status, day of the week admit- 
ted, day of the week discharged, preadmission testing, 
discharge planning, discharge destination, number of 
laboratory tests, number o' von y procedures, 
and number of consults. Additional DRG-specific inde- 
pendent variables were also included in the model. 
The additional variables were emergency admission, 


162,102 


premature delivery, and passes in conjunction with the 
day of admission and/or discharge. Regression analy- 
sis was used to determine which variables were signifi- 
cantly associated with length of stay. Aspects of all 
variables, except marital status, emergency admission, 
and discharge destination, were found to be signifi- 
cantly associated with either lo or shorter lengths 
of stay for one or more of the DRGs. These results 
combined with additional analysis of the data indicated 
that there are physician | ag seo patterns which have 
to = under a DRG based resource allocation 
system. 


162,100 

AD-A237 951/9/GAR PC A04/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 


R. D. Baker. Jul 89, 65p Rept no. HCA-1-87-RDB 


The study presents a literature review of the develop- 
ment of risk management programs to include the 
Army Medical Department and particularly nursing risk 
management. A study was performed to identify the 
most critical indicators of potentially compensable 
events concerned with nursing practice to be incorpo- 
rated into a risk management/quality assurance 
screen. Data was gathered from reports of unusual oc- 
currence at DeWitt Army Community Hospital, Fort 
Belvoir, Virginia, and experts in the risk management 
field. The critical indicators are presented in terms of 
patient outcome indicators and nursing process indica- 
tors. An extensive set of risk management and quality 
assurance definitions are included in the appendix. 


Health Care Assessment & Quality 
Assurance 
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PB91-227413/GAR PC A03/MF A01 

pg HOPE, Chevy Chase, MD. Center for Health 
airs. 

Assessing the Impact of C in Technology 

on Medicare Expenditures for Physician Services: 

Background, Issues, and Options. 

Final rept. 

L. P. Garrison, and D. M. Brown. 10 Apr 91, 50p 

Sponsored by Health Care Financing Administration, 

Baltimore, MD. Office of Research and Demonstra- 

tions. 


The report addresses the following areas: (1) concep- 
tual and terminological issues, (2) approaches used in 
the economics and health services literature to ana- 
lyze the impact of technological c! on health ex- 
penditures, and (3) major alternative approaches for 
assessing the impact of technological — on Med- 
icare expenditures for physician services. The paper 


su ts that Medicare Volume Performance Stand- 
oa (MVPS) refinements based on technology 
changes are not desirable because of: (1) difficulties in 
measuring costs implications of emerging technol- 
ogies, and (2) the appropriateness of moat Py global 


type reimbursement control mechanism (MVPS) to 


affect technology-specific diffusion. 
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PB91-227439/GAR PC A03/MF A01 
Wharton School, Philadelphia, PA. Leonard Davis Inst. 
of Health Economics. 

Outcome Measures for the Assessment of Hospi- 
tal Care. 

Final rept. 

J. S. Schwartz, and N. Lurie. 27 Mar 91, 45p 

Grant HCFA-99-C-99169 

Prepared in cooperation with Minnesota Univ., Minne- 
apolis. Div. of Health Services Research and Policy. 
Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The report (1) examines the value, potential, and limi- 
tations of Medicare claims data and functional status 
measures for valuating the effectiveness of medical 
practices and the quality of care provided to Medicare 
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recipients, and (2) identifies the relevant health out- 
comes for breast cancer, hip fracture, and myocardial 
infraction. The findings were: Claims data have great 
potential as a means to assess health care outcomes 
and contribute to the evaluation of the effectiveness of 
medical practices and the quality of care provided. 
However, at present such use of claims data should be 
considered investigational and preliminary. The major 
factors limiting the validity and generalizability of 
claims data include issues of inaccuracy and inad- 
equacy of coding and inadequate methods to adjust 
for case mix. The logistic complexities of routinely ob- 
taining functional status data at the time are great. Use 
of these measures are best limited, for the foreseeable 
future, to propsectively selected patient samples 
under study to determine the effectiveness of specific 
medical practices. 


Health Care Delivery Organization & 
Administration 
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AD-A237 918/8/GAR PC A05/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

to Determine the Success of Implementing 
the Workload Management System for Nurses at 
Moncrief Army Community Hospital. 
Master’s thesis. 
i. Newton. 18 May 89, 95p Rept no. HCA-1-87- 


A descriptive study of the Workload Management 
System for Nurses (WMSN) was performed at Mon- 
crief Army Community Hospital, Fort Jackson, South 
Carolina from 1 July to 16 December 1988. Descriptive 
and correlational statistics were generated from data 
collected from three medical/surgical nursing units to 
demonstrate professional and ancillary utilization over- 
all unit staff availability, and the impact of staffing ad- 
justments upon utilization. After segregating the data 
for each unit into four homogenous groups by shift and 
day of the week, comparisons of utilization information 
were made to nursing care hours, census, and 
changes in census. The study supported the conten- 
tion that staff were being moved, in part, as a function 
of the elements of the WMSN. The availability of staff 
to be moved to meet nursing care needs was found to 
be a significant limiting factor. The need for follow-up 
studies and the routine use of the actual staffing Utili- 
zation Ratio as a means of communicating ae 
needs to the hospital leadership were recommended. 
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AD-A238 075/6/GAR PC A07/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Identification of an Effective Total Quality Manage- 
ment Training Program. 

Master’s thesis. 

R. Jordan. 31 Jul 90, 128p 


Total Quality Management is not a new concept or pro- 
gram, but an active corporate strategy to optimize re- 
sources and reduce inefficiencies, rework costs and 
customer complaints. TQM seeks to raise the collec- 
tive vision of quality and change the focus from the 
product to all —e processes that determine 
the quality of a product. TQM applies to all facets of 
Clinical and administrative operations in a hospital. Its 
implementation within health care is unique; therefore, 
to fully understand this environment, three assump- 
tions must be made. The first is that medicine is a serv- 
ice field. Second, in the linear process of medicine, all 
parts must come together at the right time and place 
for the process to progress and third, the limiting steps 
in each process are either process or resource driven. 
The fundamentals of TQM are | rpm through training, 
and this study evaluated the TQM training programs at 
Blanchfield Army Community Hospital and the Alliant 
Health System in Louisville, to determine the best. 


162,105 
PB91-226233/GAR PC A14/MF A03 
Maryland Univ., College Park. Center on Aging. 
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Administration on Aging Research Support of 
State Long-Term Care Insurance Partnership De- 
velopment Programs. Appendix A-G. 

Final rept. 

M. R. Meiners. May 91, 321p 

Grant DHHS-90AR0116 

Sponsored by Administration on Aging, Washington, 
erg Robert Wood Johnson Foundation, Prince- 
ton, NJ. 


The project provides state and local governments with 
research support for developing and analyzing data to 
implement long-term care financing and delivery 
system reforms. A major goal was to determine wheth- 
er data on state specific long-term care utilization and 
cost patterns can be developed from existing sources 
that, when supplemented with selective data collec- 
tion, can be used to model insurance programs which 
support home community care benefits. Accomplish- 
ments include: reviewing home and community care 
programs and data systems in the eight states; review- 
ing current knowledge on long-term care; and develop- 
ing a long-term care insurance premium simuiation 
model specifically designed to allow for coverage of 
home and community care benefits. 


Health Education & Manpower 
Training 
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PBS1-226241/GAR PC AO5/MF A01 
American Speech-Language-Hearing Association, 
Rockville, MD. 

Older Voices: An Inservice Training Program on 
Communication Disorders in Older Persons. 

Final rept. 

A. Hyland, and J. P. Gelatt. Jul 91, 79p 

Grant AOA-90-AT-0420 

— by Administration on Aging, Washington, 


The project was designed to develop, field test, and 
disseminate an inservice training program for parapro- 
fessional staff of residential care facilities on the com- 
munication disorders and communication needs of 
older persons. Outcomes of the project include: (1) a 
Trainer’s Manual, (2) Resource Materials; (3) trainin 

paraprofessionals at 4 residential care facilities; (4 
training residential care facility administrators and 
speech-language pathologists/audiologists through a 
national teleconference; (5) distributing 100 free 
copies of project materials and initiating a system for 
disseminating the material, at cost, for six months fol- 
lowing completion of the project. Collaborators includ- 
ed the American Association of Homes for the Aging, 
the American Health Care Association, the American 
College of Health Care Administrators, the Alexandria 
— of Aging, and the Maryland State Agency on 

ging. 


Health-Related Costs 
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AD-A237 952/7/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Management Project to Determine the Potential 
Cost Avoidance Due to the —— of Man- 
aged Care Mechanisms on CHAMPUS Inpatient 
Mental Health Care in Colorado Springs, Colorado. 
Final rept. Jul 89-Jul 90. 

G. A. Herschberger. 11 May 90, 117p Rept no. HCA- 
1-87-GAH 


Mental health services encompass the treatment for 
psychoses and substance abuse diagnoses. The 
demand for mental health services in this country is 
growing at an annual rate of 15 percent and new repre- 
sents one quarters of total national health care ex- 
penditures. In the military system, CHAMPUS expendi- 
tures for mental health services have increased from 
19.0 percent of the Champus budget in FY 1987 to 23.3 
percent of the total budget in 1988. This total in- 
crease reflects a 30 percent increase in the inpatient 
costs and a 19 percent increase in inpatient days in 
1988. In FY 1988 alone, CHAMPUS spent over 8 mil- 
lion dollars for mental health care in the Colorado 


Springs area. To control mental health care costs, 
many third-party payors have begun to actively apply 
managed care mechanisms, with positive results. This 
study examines the current models of managed care 
mechanisms developed and employed in the civilian 
sector and the potential cost avoidance that may be 
realized by their application to CHAMPUS inpatient 
mental health care in Colorado Springs, Colorado. 
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AD-A238 147/3/GAR PC A03/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Develop and Apply a Model for Determin- 
ing the True Costs of Performing a Specific Clinical 
Procedure at Naval Hospital Great Lakes. 

Final rept. Jul 89-Aug 90. 

a De Vine. 20 Aug 90, 43p Rept no. HCA-1-87- 


A total cost model for DRG 225 (feet and foot proce- 
dures) was constructed to validate the private practice 
aspect of the Groton Plan. The Groton Plan is a provid- 
er productivity initiative developed by the former com- 
manding officer of naval hospital, Groton and support- 
ed by the Surgeon General of the Navy. The desired 
outcome of this graduate research project was a 
model that provided the total cost of performing a spe- 
cific clinical procedure and utilized existing cost collec- 
tion systems. The resultant prototype demonstrated 
that a model of this nature could be constructed. 


Health Resources 
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PB91-220202/GAR 

Adolph Coors Co., Golden, CO. 
Creating a Weliness Program That Reaches High- 
Risk Individuals. 

Final rept. 

S. Caudron. Aug 91, 21p 

Prepared in cooperation with Colorado Univ., Denver. 
School of Medicine. 


In 1990, Coors Brewing Co. developed LifeCheck, a 
worksite cardiovascular risk identification and modifi- 
cation program. More than 50% of eligible employees 
ee pow in the demonstration program and over 
alf of those individuals were found to have two or 
more risk factors for heart disease. Coors is now work- 
ing with these individuals to reduce those risks with the 
aim of eventually minimizing the costs associated with 
chronic disease. The paper explains how LifeCheck 
was developed, providing a model of a successful risk 
reduction program for other companies to follow. 


PC A03/MF A01 
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AD-A237 953/5/GAR PC A18/MF A04 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Determine the Feasibility of Implementing 
Same-Day Surgery at Brooke Army Medical 
Center. 

Final rept. Jul 89-Jul 90. 

2 aati, Jul 90, 408p Rept no. HCA-1- 


A general consensus exists within the private health 
care sector that same-day surgery services are an ex- 
cellent means to reduce health care costs without re- 
ducing the quality of care. Many military hospitals also 
have the potential to benefit from this type of service. 
The purpose of this study was to determine the feasi- 
bility of implementing same-day surgery at Brooke 
Army Medical Center, Fort Sam Houston, Texas. After 
compiling a list of same-day surgery procedures, sev- 
eral smaller studies were conducted. The first study 
included the collection of information on the number of 
patients referred to private health care facilities under 
CHAMPUS and the determination of the potential for 
treating these referrals in military hospitals. The 
second study examined the funding implications of 
same-day ney ee both the current system and 
the forthcoming DOD DRG-based resource allocation 





system. Next, forecasting techniques estimated the 
projected demand for same-day 7 procedures. 
Alternatives were then evaluated to determine the se- 
lection of the basic model type for the same-day sur- 
gery facility. The study concluded with a brief descrip- 
tion of the proposal for the location and internal design 
for same-day surgery at the hospital. 
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AD-A238 077/2/GAR PC A08/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

luling Outpatient Services: A Linear Pro- 

ramming Approach. 
inal rept. 24 Jul 89-20 Jul 90. 

D. J. Hanf. 5 Jul 90, 172p 
The Obstetrics and Gynecology (OB-GYN) clinic at 
Reynolds Army Community Hospital, Fort Sill, Oklaho- 
ma, provides a wide range of specialty services for 
complicated obstetrical (OB) cases any many gyneco- 
logical (GYN) cases to an estimated beneficiary popu- 
lation of more than 25,000 females. At present, the 
professional staff cannot handle the current demand 
for services. Because of this staffing constraint, man 
patients are referred to the Preferred Provider Netwo' 
of OB-GYN physicians for necessary treatment under 
the Catchment Area Management Project (CAM). 
Under CAM, the hospital commander finances care 
provided both at rs og Army Community Hospital 
(RACH) and on CHAMPUS. The goal of the CAM dem- 
onstration project is to provide quality patient care at a 
demonstrated cost savings by managing treatment lo- 
cation. For treatment at RACH, the OB-GYN clinic 
Chief establishes a patient appointment schedule on 
the basis of experience with, and knowledge of, patient 
demographic data. This study outlines one method of 
determining which of patient appointments should 
be seen at the OB-GYN clinic by using simultaneous 
mathematical models in the scheduling process. The 
objective is to provide the clinic Chief with a useful tool 
in templating a cost effective schedule. 
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PB91-221739/GAR PC A99/MF A06 


og for Health Care Policy and Research, Rock- 
ville, MD. 


National Medical Expenditure Survey: Public Use 
Tape 10, Household Survey/Long-Term Care Sup- 
lement Data, 1987. File Documentation. 
a. 655p AHCPR-91-24, AHCPR/DF/MT-91/ 


For system on magnetic tape, see PB91-509828. 


The documentation describes one in a series of public 
use s with data from the National Medical Expend- 
iture Survey (NMES). The survey provides extensive 
information on health expenditures by or on behalf of 
families and individuals, the financing of these expend- 
itures, and each person’s use of services. The data set 
contains two data files. File 1 contains a person-level 
record for the 34,459 sampled persons who were ya 
ble for the NMES household survey and responded for 
their entire period of eligibility and includes person 
identifiers, demographic data, dates of interview, and 
weights variables. File 2 contains long-term care sup- 
plement data for 33,971 round 1 respondents and 
33,986 round 4 respondents who were eligible when 
the supplement was administered. 
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PB91-227579/GAR PC A03/MF A01 
Rhode Island Univ., Kingston. Program in Gerontology. 
Promoting Geriatric Self-Care: Enhancing the Man- 
agement of Chronic Health Problems. 

Final rept. 

R. J. Marshall, and P. G. Clark. 30 Jun 91, 38p 
Contract AOA-90AT0378-01 

a by Administration on Aging, Washington, 


The Univ. of Rhode Island developed the project to 
refine a model educational program to encourage 
older persons to assume more responsibility for man- 
aging their health-related behavior with regard to ar- 
thritis, diabetes, and heart disease. Products devel- 
oped were: Wellness Check for Older Persons, a 54- 

iuestion computer-scored health risk appraisal; Take 

harge of Your Health, a eed manual outlining a 
nine-session educational shop series; A Work- 
shop FAcilitator Training ——_ designed to train 
volunteer facilitators, and a physician conference on 
self-care. 


162,114 
PB91-232215/GAR PC A08/MF A02 
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a Medical Education Foundation, NE. Rural EMS 
nst. 

Mobile Trauma Training Unit (MTTU) Manual. 

Final rept. Mar-Nov 90. 

P. Anderson. Oct 90, 151p DOT-HS-807 740 
Sponsored by National Highway Traffic Safety Admin- 
istration, Washington, DC. 


The Mobile Trauma Training Unit (MTTU) program is 
an innovative approach that is designed to meet the 
unique training needs of emergency medical services 
(EMS) providers in rural States and communities. The 
MTTU manual provides an overview of current MTTU 
programs operating throughout the country. The 
manual documents the MTTU concept so that other 
States can efficiently and cost-effectively duplicate the 

ram. The information gathered is designed to 
assist those State, regional and local EMS and educa- 
tional agencies that are responsible for the develo 
ment and implementation of training programs for EMS 
personnel in the nation. The eG a specific 
information on how to develop a MTTU program, with 
lesson plans, training equipment, instructor orienta- 
tion, scheduling, session management, evaluation and 
cost analysis. 
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PB91-509828/GAR CP T03 
A — Health Care Policy and Research, Rock- 
ville, MD. 

National Medical fo emma y Survey: Public Use 
= 10, Household Survey/Long-Term Care Data, 


Data file. 
1987, mag pee AHCPR/DF/MT-91/007 
System: IBM 3090-300; MVS/XA 03.8 operating 
system. Approximate bytes: 3,101,310. See also 
PB91-507533, PB91-506691, PB91-506675, PB90- 
500224, PB90-501388, PB86-161775, PB87-139986, 
PB88-197207, PB89-178461 and PB91-505461. 
Available in 9-track, EBCDIC character set, 1600 or 
6250 bpi. For 6250 bpi, the price is T03. Documenta- 
pee may be ordered separately as PB91- 
1 4 


The data set contains two data files. File 1 contains a 
person-level record for the 34,459 sampled persons 
who were eligible for the National Medical Expenditure 
Survey (NMES) household survey and responded for 
their entire period of eligibility and includes person 
identifiers, demographic data, dates of interview, and 
weights variables. The demographic data on the file 
replace corresponding data items previously released 
in Public Use Tape 3. The population on file 2 is a 
subset of persons on file 1. File 2 contains long-term 
care supplement data for 33,971 round 1 respondents 
and 33,986 round 4 respondents who were eligible 
when the —— was administered. The long- 
term care (LTC) supplement contained a series of 
questions relating to functional status including activi- 
ties of daily living (ADL) and instrumental activities of 
daily living (IADL), continence, and the use of special 
equipment, as well as the use of adult day care, senior 
centers, home-delivered and congregate meals, spe- 
cial transportation, and telephone assurance for those 
having at least one ADL or IADL difficulty. In addition, 
the supplement provides information about prior nurs- 
ing home stays for the group of respondents. Data in 
Public Use Tape 10 replaces LTC data items previous- 
ly released on Public Use Tape 3. 
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PAT-APPL-7-660 755/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
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Job Environment 


Preloaded Latching Device. 

Patent Application. 

C. J. Wesselski, and K. Nagy. Filed 25 Feb 91, 20p 
N91-23493/0 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A latching device is disclosed which is lever operated 
sequentially to actuate a set of collet fingers to provide 
a radial expansion and to actuate a force mechanism 
to provide a compressive gripping force for attaching 
first and second devices to one another. The latching 
device includes a member having elongated 
collet fingers which, in a deactuated condition, is inser- 
table through bores on the first and second devices so 
that gripping terminal portions on the collet fingers are 
proximate to the end of the bore of the first device 
while a spring assembly on the body member is locat- 
ed proximate to the outer surface of a second device. 
A lever is rotatable through 90 deg to move a latching 
rod to sequentially actuate and expand collet fi 

and to actuate the spring assembly by compressing it. 
During the first 30 deg of movement of the lever, the 
collet fingers are actuated by the latching rod to pro- 
vide a radial expansion and during the last 60 deg of 
movement of the lever, the spri acts as a 
force mechanism and is actuated to develop a com- 
pressive latching force on the devices. The latching 
rod and lever are connected by a camming mecha- 
nism. The amount of spring force in the spring assem- 
bly can be adjusted; the body member can be perma- 
nently attached by a telescoping assembly to one of 
the devices; and the structure can be used as a pulling 
device for removing annular bearings or the like from 
blind bores. 


Job Environment 
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PB91-229898/GAR PC E06/MF E06 
Institute of Occupational Medicine, Edinburgh (Scot- 


land). 
Airborne Dust Levels Generated during Insulation 
with MMMF: A Laboratory Inv 

J. Cherrie, and R. Stelfox. Aug 90, 38p TM/90/05 


A laboratory study has been undertaken to investigate 
the potential risks associated with the use of man- 
made mineral fiber (MMMF) insulation wools. The 
study comprised an assessment of the MMMF proper- 
ties which could affect airborne fiber levels and meas- 
urement of fiber emission in a standardized dust box 
test followed by full scale insultion trials in a small 
room. In the preliminary work, sixteen samples were 
tested: eleven rockwool, two glasswool and three 
samples (2 rock and one glass) which had been heat 
treated to remove the oil from the surface of the fibers. 
Each sample was analyzed to determine its oil content 
and density and then subjected to the dust box test. 
The report also compares personal and static concen- 
trations obtained throughout all of these tests and con- 
cludes that it is very unlikely that workers, not directly 
handling MMMF insulation, would have personal gravi- 
metric concentrations greater than the 5 mg/cum max- 
imum exposure limit. The report ends with a discussion 
of the results in relation to the COSHH Regulations. 


162,118 
PB91-229906/GAR PC E06/MF E06 
Institute of Occupational Medicine, Edinburgh (Scot- 


land). 
Development of a Static for the Measure- 
ment of Inhalable Aerosol in the Ambient Atmos- 
(with Special Reference to PAHs). 

inal rept. Dec 87-Dec 89. 
D. Mark, J. H. Vincent, G. Lynch, R. J. Aitken, and R. 
A. Botham. Sep 90, 50p TM/90/06 
See also PB87-214037. Sponsored by Commission of 
the European Communities, Brussels (Belgium). 


The aim of the work described in the report was to de- 
velop a new static aerosol sampler for use in the envi- 
ronments around coking plants, to collect an appropri- 
ate fraction of aerosol in a form that can subsequently 

assessed for polycyclic aromatic hydrocarbons 
(PAHs). It was agreed at the outset that the new instru- 
ment should collect the inhalable fraction, correspond- 
ing to that which is breathed in by humans. Field trials 
in the ambient atmospheric environment near a coke 
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works in England showed that the instrument per- 
formed well up to expectations. 


Laboratory & Test Facility Design & 
Operation 


162,119 
DE91014610/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

ee Fabry-Perot interferometer. 

A. R. Mathews, R. M. Boat, W. F. Hemsing, R. H. 
Warnes, and G. R. Whittemore. 1991, 15p LA-UR-91- 
2020, CONF-91 07105-42 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (United States), 17-20 Jul 1991. Sponsored 
by nt of Energy, Washington, DC. 


This paper describes the use of a Fabry-Perot interfer- 
ometer for simultaneously measuring velocity at many 
points on the surface of a shock-loaded solid. The 
method is based upon work reported by S. Gidon and 
G. Behar in 1986, but the data analysis has been im- 
proved by the application of image-processing tech- 
niques. Light from a pulsed single-frequency laser is 
focused onto a moving target and the returned Dopp- 
ler-shifted image passed through a Fabry-Perot inter- 
ferometer. Output of the interferometer is a set of 

fringes that are formed for specific combinations of 
wavelength and light angle. These fringes are record- 
ed on film for subsequent analysis. Fringe position de- 
termines the velocity for each point on the target that 
forms a fringe. A method for weet nee the velocity 
as a function of both position and time will also be dis- 
cussed. 5 refs., 6 figs. 


162,120 
DE91014749/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

VISAR: Line-imaging interferometer. 

W. F. agen | A. R. Mathews, R. H. Warnes, M. J. 
George, and G. R. Whittemore. 1991, 15p LA-UR-91- 
1973, CONF-9107105-39 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (United States), 17-20 Jul 1991. Sponsored 
by Gapertment of Energy, Washington, DC. 


A line-imagi = be ped Interferometer System for Any 
Reflector wv ISAR) was applied to measure velocity 
across the diameter of a metal plate tay corse accel- 
erated to 5.5 km/s. Amplified, single- frequency laser 
light was focused to illuminate a line on the metal sur- 
face. The line’s image was focused through the inter- 
ferometer to a streak camera that swept in time and 
recorded directly on film. During the experiment, the 
Doppler-shift caused motion of the interference 
fringes. Analysis of the digitized film record yielded a 
continuum of time-resolved velocity histories. Velocity 
gradients across the plate that first swept ne 
inward, then reflected outward, were clearly measured. 
Increased power provided by the laser amplifier greatly 
improved the signal-to-noise ratio compared to our 
previous line VISAR experiments. 5 refs., 8 figs. 


162,121 
N91-26490/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
ing for the Icing Re- 

Program at N esearch Center. 
H. Slater, J. Owens, and J. Shin. 1991, 18p NAS 
1.15:104415, E-6246, NASA-TM- 104415 
Contract NAS3-24816 
Presented at the 1991 International Symposium on 
Optical Applied Science and Engineering, San Diego, 
Ca, 21-26 OB ial 1991; Sponsored by the Society of 
Photo-Optical inetranentetion Engineers. 


The Icing Research Tunnel at NASA Lewis Research 
Center provides scientists a scaled, controlled envi- 
ronment to simulate natural icing events. The closed- 
loop, low refrigerated wind tunnel offers the ex- 
perimental capability to test for icing certification re- 
quirements, analytical model validation and calibration 
techniques, cloud physics instrumentation refinement, 
advanced ice protection systems, and rotorcraft icing 
methodology development. The test procedures for 
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these objectives all require a high degree of visual doc- 
umentation, both in real-time data acquisition and 
post-test _— processing. Information is provided to 
scientific, technical, and industrial imaging specialists 
as well as to research personnel about the high-speed 
and conventional imaging systems will be on the 
recent ice protection oer program. Various im- 
aging examples for some of the tests are presented. 
Additional —— examples are available from the 
NASA Lewis Research Center’s Photographic and 
Printing Branch. 


162,122 
N91-27107/2/GAR 

(Order as N91-27103/1/GAR, PC rsh 
Virginia Commonwealth Univ., Richmond. Dept. of 
Mathematical Sciences. 
Evaluating the Effect of Accuracy Ratios on the 
Percent of Calibrations Which are out of Toler- 


ance. 

Final Report. 

S. E. Navard. Dec 90, 15p 

Contract NGT-44-005-803 

In Houston Univ., NASA/ASEE Summer Faculty Fel- 
lowship Program, 1990, Volume 2 15 p. 


The standard practice in calibration laboratories 
across the country, including the Measurement Stand- 
ards and Calibration Laboratory (MSCL) at the John- 
son Space Center, is to use accuracy ratios to deter- 
mine if instruments are in-tolerance rather than com- 
puting the actual uncertainty associated with the in- 
struments. In the past, the accepted practice was to 
use an accuracy ratio of 10:1, but then state of the art 
advanced to the point where the 10:1 ratio could no 
longer be maintained, and the ratio was arbitrarily low- 
ered to 4:1. It is now becoming increasingly difficult to 
maintain the 4:1 accuracy ratio, and in some cases 1:1 
is the best that can be achieved. However, the effect 
of using these small accuracy ratios on the number of 
mistakes made in classifying instruments as in or out 
of tolerance is completely unknown. In order to assess 
the effect of using accuracy ratios in calibration, a sim- 
ulation program was written to compute the proportion 
of instruments determined to be out of tolerance which 
were actually in, denoted by alpha, and the proportion 
of instruments determined to be in-tolerance which 
were actually out, denoted by beta. This was done for 
accuracy ratios of 1:1 and 10:1, for one to five progres- 
sive calibrations, under varying standard and instru- 
ment conditions. Selected results are presented and 
explained. 
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N91-27511/5/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Research and Development of Optical Measure- 

ment Techniques for Aerospace Propulsion Re- 

— AN Lewis Research Center Perspec- 
ive. 

D. J. Lesco. 1991, 12p NASA-TM-104418 

Presented at the Second International Conference on 

Photomechanics and Speckle Metrology, San Diego, 

CA, 22-26 Jul. 1991; Sponsored by the Society of 

Photo-Optical Instrumentation Engineers. 


The applied research effort required to develop new 
nonintrusive measurement techniques capable of ob- 
— the data required by aerospace propulsion re- 

rs and of operating in the harsh environments 
enboutered in research and test facilities is discussed 
and illustrated through several ongoing projects at 
NASA’s Lewis Research Center. Factors including 
length of development time, funding levels, and col- 
laborative support from fluid-thermal researchers are 
cited. Progress in developing new instrumentation via 
a multi-path approach, including NASA research, 
grant, and government-sponsored research through 
mechanisms like the Small Business Innovative Re- 
search program, is also described. 


162,124 
PAT-APPL-7-388 880/GAR PC NO3/MF A01 
EG and G Idaho, Inc., Idaho Falls. 
Diffraction gratings used as identifying markers. 
ey Application. 

V.A. epee and M. B. Ward. Filed 3 Aug 89, 32p 
DE9101160 
Contract ACO? 761D01570 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A finely detailed defraction grating is applied to an 
object as an identifier or tag which is unambiguous, dif- 
ficult to duplicate, or remove and transfer to another 
item, and can be read and compared with prior read- 
ings with relative ease. The exact pattern of the defrac- 
tion grating is mapped by diffraction moire techniques 
and recorded for comparison with future readings of 
the same grating. 7 figs. 
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PAT-APPL-7-471 342/GAR 
Oak Ridge National Lab., TN. 
Variable volume calibration apparatus. 

Patent Application. 

R. L. Hallman. Filed 1991, 32p DE91011554 
Contract AC05-840R21400 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A01 


An apparatus is provided for determining the volume of 
a closed chamber. The apparatus includes a body 
having a cylindrical cavity therein including a threaded 
rear portion and a closed front end, and a piston 
having a threaded portion which mates with threaded 
rear portion of the a and which reciprocates in the 
cavity. A gas-impermeable seal, which is carried by the 
piston in one embodiment, forms a closed chamber in 
the front end of the cavity. A linear-movement indica- 
tor, attached to the rear end of the piston, measures 
the reciprocating movement of the piston in the cavity, 
while a pressure sensing device, connected to the 
front end of the cavity, determines the pressure in the 
closed system. In use, a vessel, having a volume en- 
closing experimental materials, is also connected to 
the front end of the cavity, and pressure and piston 
movement measurements are made which enable cal- 
culation of a volume change in the vessels. The design 
and operation of this instrument are presented. 7 figs. 
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PAT-APPL-7-615 733/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Non-Contacting Velocity Measurement System. 
Patent Application. 

T. D. Finley. Filed 19 Nov 90, 19p N91-23461/7 

This Government-owned invention available for U.S. li- 
censing and, possibiy, for foreign licensing. Copy of 
application available NTIS. 


A method and system for oy the velocity of an 


object following a known path include a plurality of 
magnets positioned along the path in preferably an 
equally spaced manner and at least one electronic 
switch such as a latching type Hall effect switch 
mounted on the object. Successive magnets are posi- 
tioned such that alternating polarities face the path 
along which the object moves. The switch has two op- 
erative conditions such that as the switch passes over 
each magnet, the switch is triggered from its current 
condition to its other condition. A second electronic 
switch is used to sense the direction of motion of the 
object along the path. A data system calculates the 
average velocity of the movement of the object along 
the path in response to signals from the switches. 
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PAT-APPL-7-632 709/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Transient Impeller Test Facility. 

Patent application. 

P. Lefebvre. Filed 19 Dec 90, 8p AD-D014 938/5 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A system is described for testing a pump or a turbine 
impeller under transient operating conditions in a fluid 
flow. The system provides simultaneously, as a func- 
tion of time, user defined impeller speeds, fluid flow 
rate and rise in fluid pressure so as to simulate real 
conditions. This information can be used to analyze 
the performance of existing impellers or for designing 
new impellers. 
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PAT-APPL-7-632 872/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 





Flowmeter for Unsteady Fluid Flow. 
Patent application. 
P. Lefebvre. Filed 19 Dec 90, 15p AD-D014 914/6 


An electromagnetic flowmeter and a method for meas- 
urement of the rate of flow of a fluid under unsteady 
pe is described. It provides a means for adapt- 

steady-state flowmeter anette and a new algo- 
rit im to measure transient rate of flow of a fluid such 
as water. 
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PAT-APPL-7-652 821/GAR 
Department of the Navy, Washington, 
Material Characterizing System. 
Patent application. 

G. F. Lee, and B. Hartman. Filed 8 Feb 91, 18p AD- 
D014 91 5/ 3 


Several disadvantages or problems have arisen in the 
use of other apparatus involving the requirement for 
constant and prolonged services of an experienced 
operator familiar with specialized equipment, such as 
the fast Fourier transform spectrum analyzer, to make 
measurements and manually perform data analysis 
and calculations. Such requirement of the apparatus 
leads, of course, to operator dependent errors. It is 
therefore an important object of the present invention 
to upgrade electronic collection of data in systems for 
determining physical properties of test specimens of 
material derived from measurements of acoustically in- 
duced vibrations imparted to such specimens and 
automating analysis of the collected measurement 
data. A plurality of elongated test specimens undergo 
vibrations induced by random noise within an acousti- 
cal frequency range establishing standing waves 
therein having resonant frequencies at which the col- 
lection of measurement data through accelerometers 
mounted at the ends of the gence provides for 
calculation of physical material properties. The proc- 
essing of the data during collection, analysis and cal- 
—_ is automated by programmed computer con- 
trol. 


PC NO3/MF AO1 
DC. 
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PAT-APPL-7-657 598/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Pressure Vessel Flex Joint. 

Patent “tee 

J. Kahn. Filed 19 Feb 91, 23p N91-25415/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An airtight, flexible joint is disclosed for the interfacing 
of two pressure vessels such as between the Space 
Station docking tunnel and the Space Shuttle Orbiter 
bulkhead adapter. The joint provides for flexibility while 
still retaining a structural link between the two vessels 
required due to the loading created by the internal/ex- 
ternal pressure differential. The joint design provides 
for limiting the axial load carried across the joint to a 
specific value, a function returned in the Orbiter/Sta- 
tion tunnel interface. The flex joint comprises a floating 
structural segment which is permanently attached to 
one of the pressure vessels through the use of an in- 
flatable seal. The geometric configuration of the joint 
causes the tension between the vessels created by 
the internal ae pressure to compress the inflatable 
seal. The inflation pressure of the seal is kept at a 
value above the internal/external pressure differential 
of the vessels in order to maintain a controlled dis- 
tance between the floating segment and pressure 
vessel. The inflatable seal consists of either a hollow 
torus-shaped flexible bladder or two rolling convoluted 
diaphragm seals which may be reinforced by a system 
of straps or fabric anchored to the hard structures. The 
joint acts as a flexible link to allow both angular motion 
and lateral displacement while it still contains the inter- 
nal — and holds the axial tension between the 
vessels. 
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PAT-APPL-7-661 352/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

f ee eg Measuring Orthometric 


Method o 

and 

Patent Application. 

A. G. Evans. Filed 26 Feb 91, 13p AD-D014 913/8 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates generally to the measurement of 
geodetic quantities and more particularly to a method 
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of simultaneously measuring orthometric and geomet- 
ric heights. Knowledge of the vertical deflection of the 
gravity vector has great utility in various inertial naviga- 
tion and/or geodetic applications. Conventional proce- 
dures to determine the two dimensional deflection of 
the gravity vector require the use of a theodolite for 
Stellar observations and clear night time weather con- 
ditions. Therefore, this procedure is sensitive to envi- 
ronmental conditions. 
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PAT-APPL-7-678 780/GAR 
National 


PC NO3/MF A01 
Aeronautics and Space Administration, 


— AL. George C. Marshall Space Flight 
inter. 

Dynamic Tester for Rotor Seals and Bearings. 
Patent Application. 

L. Vonpragenau. Filed 1 Apr 91, 14p N91-25155/ 


This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A dynamic tester for testing vibration damping seals 
and bearings is constructed having a hollow shaft ex- 
tending through the seal or bearing, with the shaft in- 
ternally supported at each end by fluid bearings on 
hollow bosses connected to an interior of an enclo- 
sure, with no rolling members connected to the shaft is 
described. A high pressure working fluid is forced 
through the hollow bosses to operate the bearings. 
Additionally, the shaft is provided with a reaction tur- 
bine that nen pape vents a portion of the high pressure 
working fluid in order to rotate oe shaft at high speed, 
up to 40,000 rpm. The seal or bearing is mounted in a 
bushing, in turn supported by rods to a shaking device 
that vibrates the seal or bearing as the shaft is rotated. 
A plurality of proximity sensors are mounted from out- 
side the enclosure to sense shaft and seal bushing vi- 
brations, and a plurality of pressure ports are disposed 
in the enclosure to allow sensing of dynamic and static 
pressures of the testing apparatus. 
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PAT-APPL-7-685 962/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Method of Producing a Plug Type Heat Fiux Gauge. 
Patent Application. 

C. H. Liebert. Filed 8 Apr 91, 13p N91-23460/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method of making a plug-type heat flux gauge in a 
material specimen in which a thermoplug is integrally 
formed in the specimen is disclosed. The thermoplug 
and concentric annulus are formed in the material 
specimen by electrical discharge machining and tre- 
panning procedures. The thermoplug is surrounded by 
a concentric annulus through which thermocouple 
wires are routed. The end of each thermocouple wire is 
welded to the he se ary with each thermocouple 
wire welded at a different location along the length of 
the thermoplug. 
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PAT-APPL-7-710 193/GAR PC NO3/MF A01 

National Aeronautics and Space Administration, 

=" AL. George C. Marshall Space Flight 
inter. 

Radiation Sensitive Area Detection Device and 

Method. 


Patent Application. 

D. C. Carter, D. L. Hecht, and W. K. Witherow. Filed 
3 Jun 91, 24p N91-25388/0 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A radiation sensitive area detection device for use in 
conjunction with an X ray, ultraviolet or other radiation 
source is provided which comprises a phosphor con- 
taining film which releases a stored diffraction pattern 
image in response to incoming light or other electro- 
magnetic wave. A light source such as a helium-neon 
laser, an optical fiber capable of directing light from the 
laser source onto the phosphor film and also capable 
of channelling the fluoresced light from the phosphor 
film to an integrating sphere which directs the light to a 
signal processing means including a light receiving 
means such as a photomultiplier tube. The signal proc- 
essing means allows translation of the fluoresced light 
in order to detect the original pattern caused by 

diffraction of the radiation by the original sample. The 
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Nondestructive Testing 


optical fiber is retained directly in front of the phosphor 
screen by a thin metal holder which moves up and 
= across the phosphor screen and which features 

a replaceable pinhole which allows easy adjustment of 
the resolution of the light projected onto the phosphor 
film. The device produces near real time images with 
high spatial resolution and without the distortion that 


tion. 
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PATENT-4 998 059 Not available NTIS 
Department of the Navy, Washington, DC. 

Fe on Circuit Tracer. 

aten' 


HBL oo D. P. Bochinski, R. H. Long, and A 

Kallio. Filed 28 Mar 90, patented 5 Mar 91, 9p AD- 
D014 941/9, Pa APPL-7-500 337 

Su AT-APPL-7-500 337. 

This Semaine invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A non intrusive circuit tracer for positively identifying a 
conductor at position remote from a point of injection 
of a test signal. Tracer signal is alternately injected into 
two conductors at a rate of alternation which is sub- 
stantially less than the 

point along the conductor signal is sampled and syn- 
chronously demodulated first with respect to the wane 
frequency and then with respect to the rate of alterna- 
tion of the tracer frequency between conductors. 


162,136 

PATENT-5 wre hoy ~ ins wag hs available NTIS 
Peon javy, —— , DC. 
Radiator of Microwave and Infrared Energy to Sim- 


ulate Target. 


Patent. 
K. B. Foley. Filed 30 90, patented 30 Apr 91, 6p 
AD-D014 933/6, PAT-APPL-7-516 374 
Supersedes PAT-APPL-7-516 374. 

This pepper genes ng —— —-> for U.S. . 
censing possibly, for foreign licensing. Copy o' 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A target simulates the coincident infrared and micro- 
wave signatures of a source being tracked by a missile 
whose systems are undergoing test. 
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PB91-232330/GAR PC E05/MF E05 
Institut Franco-Allemand de Recherches, Saint-Louis 


(France). 

T Tres Rapidement Variables (Very 
Temperatures) (Messung Sehr 

Schnell V T 

H. Mach. 16 Jul 90, 36p ISL 229/90 

Text in French; summaries in English and German. 


Spectroscopic temperature measurements that can be 
made with microsecond time resolutions are de- 
scribed. The solid and gaseous media that are consid- 
ered are borrowed from the field of ballistics. Fluids 
— —— = combustion are among the gas- 
The methods discussed are 
aoe pac cana and bi- or multi-color 
pyrometry. 


Nondestructive Testing 
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AD-A238 343/8 Not available NTIS 
Illinois Univ. at Urbana-Champaign. Dept. of Civil Engi- 
neering. 

Ultrasonic Diffuse Field Measurements of Grain 
Size. 

R. L. Weaver. 1990, 13p ACTC-91-27-02, ARO- 
24605.101-EG-UIR 

Contract DAAL03-87-K-0006 

Availability: Pub. in sa ge ne en tae and Eval- 
uation in Manufacturi —— iN, P425-434 
1990. Available to DTIC users only. ay ng copies fur- 
nished by NTIS. 
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No abstract available. 


162,139 

DE$1014695/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

P — ral iance measurements in 
nickel and nickel/aluminum _ wders 

M. B. Bosiough. 1991, 14p S; ND-91-1197C, CONF- 
9107105-35 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (United States), 17-20 Jul 1991. Sponsored 
by Department of Energy, Washington, DC. 


Because of complications associated with tempera- 
ture heterogeneities in shocked metal powders, time- 
resolved radiation pyrometer measurements of shock 
temperatures in powders with particle sizes greater 
than a few tens of microns cannot be made under 
normal laboratory conditions with uniaxial loading du- 
rations limited to about one microsecond. Fortunately, 
for highly porous, reactive powders, the difference be- 
tween shock and postshock temperature is negligible. 
For loading conditions similar to those that have yield- 
ed reaction products in recovery experiments, there is 
no evidence of any chemical reaction in a coarse 
((minus)325 mesh) nickel/aluminum powder mixture 
within the first 6 (mu)s of shock arrival, based on con- 
straints on postshock temperatures provided by ther- 
mal radiation measurements. This result is in contrast 
to that for a micron-sized nickel/aluminum mixture, for 
which there is evidence of significant reaction on a 
time scale of 100 ns under similar shock loading condi- 
tions. 12 refs., 6 figs. 
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PAT-APPL-7-461 591/GAR PC NO3/MF A01 
Du Pont de Nemours (E.!.) and Co., Aiken, SC. 
Extendable pipe crawler. 

Patent Application. 

M. Hapstack. Filed 1 May me 33p DE91011570 
Contract ACO9-76SRO0000 

This ache tng tm SC aciiiian available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A pipe crawler having a front leg assembly and a back 
leg assembly connected — by two air cylinders, 
each leg assembly having four extendable legs and a 
ee of actuators for sliding the extendable legs radical- 

outward to increase the range of the legs when sn 
phen crawler enters a section of pipe having a lar 
diameter. The crawler crawis by “inchworm”-li ie 
motion, the front leg assembly and back leg assembly 
alternately engaging and disengaging the wall of the 
pipe to hold the pipe crawler as the air cylinders alter- 
nately advance the front leg assembly and bring up the 
rear leg assembly. The pair of actuators of each leg 
assembly are parallel, a 2 eee and opposing acti 
so that each slides two adjacent extendable legs radi- 
ally outward. 5 figs. 
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PAT-APPL-7-478 375/GAR PC NO3/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Method of measuring a molten metal liquid pool 
volume. 

Patent Application. 

G. V. Garcia, and N. M. Carlson. Filed 12 Dec 90, 
22p DE91011576 

Contract ACO7-761ID01570 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method of measuring a molten metal liquid pool 
volume and in particular molten titanium liquid pools, 
including the steps of (a) generating an ultrasonic 
wave at the surface of the molten metal liquid pool, (b) 
shining a light on the surface of a molten metal liquid 
pout detecting a change in the frequency of light, 
(@) detecting an ultrasonic wave echo at the surface of 
te molten metal liquid pool, and (e) computing the 
volume of the molten metal liquid. 3 figs. 
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PAT-APPL-7-573 971/GAR PC NO3/MF A01 
ment of the Navy, Washington, DC. 
- ine Load Cell for Flexible Member Ma- 


Patent Application 

J. Liguorer. Filed 27 Aug 90, 13p N91-24654/6 

This Government-owned invention available for U.S. li- 
censing possibly, for foreign licensing. Copy of 
application available NTIS. 
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The present invention generally relates to load cells 
and more particularly to an in-line load cell for measur- 
ing in-line tension for flexible strength member materi- 
als. As materials technology has improved over the 

ears, flexible strength members such as Keviar and 

lacron have replaced rigid strength members such as 
standard steel cables. It is a desirable to accu- 
rately measure in-line tension in the flexible strength 
members. In-line tension is defined as tension in the 
same line of action as the strength member away. It is 
an object of the present invention to provide an in-line 
load cell for flexible strength member materials that 
measure tension in the strength member's line of 
action. It is a further object of the present invention to 
provide an in-line load cell for flexible strength member 
materials that does not require termination of the 
strength member. 


Quality Control & Reliability 
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DE$1508976/GAR PC A03/MF AO1 
(tah) Elettrotecnico Nazionale Galileo Ferraris, Turin 
Calibration of sensors and role of SIT {taly). 

S. D’Emilio. 1989, 22p ETDE-IT-91-46, 

8907243-1 

Sensori per applicazioni industriali, Portici (Italy), Jul 
1989, From Course ‘Sensori per applicazioni indus- 
triali’; Portici, Italy (Jul 1989). 

U.S. Sales Only. 


In the examination of industrial electric and electronic 
instruments, the paper first focusses on the optional 
aspects relevant to the calibration of instruments, the 
sage 4 stage of which is constituted by the sensor. 
he standardized terminology is reviewed which re- 
gards basic terms for measurement, uncertainity, com- 
patibility, calibration and performance standardization. 
A method is proposed for the evaluation of measure- 
ment uncertainity during calibration. Methods are then 
suggested by which instrument standardization can be 
extended through the creation of a network of qualified 
calibration labs. Reference is made to the progress 
— made in the area by SIT, the Italian Calibration 
rvice. 
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N91-27558/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Computerized Inspection of Real Surfaces and 
Minimization of Their Deviations. 
F. L. Litvin, Y. Zhang, C. Kuan, and R. F. Handschuh. 
earhe 2p NAS 1.15:103798, E-6086, NASA-TM- 

7 


Contracts NAG3-964, DA PROJ. 1L1-6221-A-47A 
Sponsored in Part by Gleason Memorial Fund and 
Dana Corp. Prepared in Cooperation with Air Force 
Systems Command, Cleveland, OH. Presented at the 
5TH International Conference on Metrol and Prop- 
erties of Engineering Surfaces, Leicester, England, 10- 
12 Apr. 1991. 


A method is developed for the minimization of gear 
tooth surface deviations between theoretical and real 
surfaces for the improvement of precision of surface 
manufacture. Coordinate measurement machinery is 
used to determine a grid of surface coordinates. Theo- 
retical calculations are made for the grid points. A 
least-square method is used to minimize the deviations 
between real and theoretical surfaces by altering the 
manufacturing machine-tool settings. An example is 
given for a hypoid gear. 
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N91-27575/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Ultrasonic Evaluation of Oxidation and Reduction 
Effects on the Elastic Behavior and Global Micros- 
tructure of YBA2CU307-X. 

D. J. Roth, M. R. Deguire, and L. E. Dolhert. Jul 91, 
29p NAS 1.15:104529, E-6282, NASA-TM-104529 


Ultrasonic velocity measurement techniques were 
used to evaluate the effects of oxidation and reduction 
on the elastic properties, global microstructure and 
oxygen content of the YBa2Cu30(7-x) ceramic super- 
conductor for samples ranging from 70 to 90 pct. of 
theoretical density. Bulk density, velocity, and elastic 


modulus generally increased with increasing oxygen 
content upon oxidation, and this behavior was reversi- 
ble. Velocity image patterns were similar after oxida- 
tion and reduction treatments for a 90 pct. dense 
sample, although the velocity value at any given point 
on the sampie was changed following the treatments. 
The unchanging pattern correlated with destructive 
measurements showing that the spatial pore distribu- 
tion (fraction and size) was not measurably altered 
after the treatments. Changes in superconducting be- 
havior, crystal structure, and grain structure were ob- 
served consistent with changes in oxygen content. 
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N91-26544/7/GAR PC A03/MF A01 
Tri-Cities University Center, Richland, WA. 

pecs ee of Axial Positioning for Flexural 


mpressors. 

Final Technical Report. 

ely le. 10 Jul 91, 33p NAS 1.26:185711, NASA- 
1 

lonuant NAGS-1038 


The testing of the research compressor is presented. 
The research compressor was assembled and disas- 
sembled in order to show the consistency in which the 
piston and rod could be aligned with a .0004 inch radial 
gap around the piston. A full set of tests was complet- 
ed for the first assembly, which is referred to as as- 
sembly no. 1. The compressor was disassembled and 
assembled a second time (assembly no. 2). Assembly 
no. 2 was only tested statically due to the time con- 
straint. Results are discussed. 
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N91-27540/4/GAR PC A06/MF A02 
Charles Stark Draper Lab., Inc., Cambridge, MA. 
Multivariable Control of the Space Shuttle Remote 
Manipulator System Using H2 and H(infinity) Opti- 
mization. 

Master’s thesis. 

O. Prakash. cMay 91, Ly A na 1.26:185661, 
CSDL-T-1083, NASA-CR-18 

Contract NAS9-18147 


Three linear controllers are aa to regulate the 
end effector of the Space Shuttle Remote Manipulator 
System (SRMS) operating in Position Hold Mode. In 
this mode of operation, jet firings of the Orbiter can be 
treated as disturbances while the controller tries to 
keep the end effector stationary in an orbiter-fixed ref- 
erence frame. The three design techniques used in- 
clude: the Linear Quadratic Regulator (LQR), H2 opti- 
mization, and H-infinity optimization. The nonlinear 
SRMS is linearized by modelling the effects of the sig- 
nificant nonlinearities as uncertain parameters. Each 
regulator design is evaluated for robust stability in light 
of the parametric uncertanties using both the small 
gain theorem with an H-infinity norm and the less con- 
servative micro-analysis test. All three regulator de- 
signs offer significant improvement over the current 
system on the nominal plant. Unfortunately, even after 
dropping performance requirements and designing ex- 
clusively for robust stability, robust stability cannot be 
achieved. The SRMS suffers from lightly damped 
poles with real parametric uncertainties. Such a 
system renders the micro-analysis test, which allows 
for complex peturbations, too conservative. 


162,148 
N91-27541/2/GAR 
Alabama Univ. in Huntsville. 
Laser Welding in Space. 
Final Report. 

G. L. Workman, and W. F. Kaukler. 26 Oct 89, 101p 
NAS 1.26:185638, NASA-CR-185638 

Contract NAS9-17962 

Original contains color illustrations. 


PC A06/MF A02 


Solidification type welding process experiments in con- 
ditions of microgravity were performed. The role of 
convection in such phenomena was examined and 
convective effects in the small volumes obtained in the 
laser weld zone were observed. Heat transfer within 
the weld was affected by acceleration level as indicat- 
ed ty. Al's the resulting microstructure changes in low grav- 
II pope were performed such that both 

lh and low gravity welds occurred along the same 





weld beam, allowing the effects of gravity alone to be 
examined. Results indicate that laser welding in a 
space environment is feasible and can be safely per- 
formed IVA or EVA. Development of the hardware to 
perform the experiment in a Hitchhiker-g platform is re- 
comended as the next step. This experiment provides 
NASA with a capable technology for welding needs in 
space. The resources required to perform this experi- 
ment aboard a Shuttle Hitchhiker-pallet are assessed. 
Over the four year period 1991 to 1994, it is recom- 
mended that the task will require 13.6 manyears and 
$914,900. In addition to demonstrating the technology 
and herpes, Be the problems encountered, it is sug- 
gested that NASA will also have a useful laser materi- 
als processing facility for working with both the scien- 
tific and the engineering aspects of materials process- 
ing in space. Several concepts are also included for 
long-term optimization of available solar power 
through solar pumping solid state lasers directly for 
welding power. 
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N91-27547/9/GAR PC A03/MF A01 
Catholic Univ. of America, Washington, DC. Dept. of 
Electrical Engineering. 

Experimental of Trajectory Planning and 
Control of a High Precision Robot Manipulator. 
Semiannual Progress Report. 

C. C. Nguyen, and S. S. Antrazi. Aug 91, 20p NAS 
1.26:1 , NASA-CR-188660 

Contract NAG5-780 


The kinematic and trajectory planning is presented for 
a 6 DOF end-effector whose design was based on the 
Stewart Platform mechanism. The end-effector was 
used as a testbed for studying robotic assembly of 
NASA hardware with passive compliance. Vector anal- 
ysis was employed to derive a closed-form solution for 
the end-effector inverse kinematic transformation. A 
computationally efficient numerical solution was ob- 
tained for the end-effector forward kinematic transfor- 
mation using Newton-Raphson method. Three trajec- 
tory planning schemes, two for fine motion and one for 
gross motion, were developed for the end-effector. Ex- 
periments conducted to evaluate the performance of 
the trajectory planning schemes showed excellent 
tracking quality with minimal errors. Current activities 
focus on implementing the developed trajectory plan- 
ning schemes on mating and demating space-rated 
connectors and using the compliant platform to ac- 
quire forces/torques applied on the end-effector 
during the assembly task. 
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PAT-APPL-7-636 531/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Electro netic Attachment Mechanism. 

Patent Application. 

L. G. Monford. Filed 31 Dec 90, 36p N91-23490/6 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An electromagnetic attachment mechanism is dis- 
closed for use as an end effector of a remote manipu- 
lator system. A pair of electromagnets, each with a U- 
shaped magnetic core with a pull-in coil and two hold- 
ing coils are mounted by a spring suspension system 
on a base plate of the mechanism housing with end 
pole pieces adapted to move through openings in the 
base plate when the attractive force of the electromag- 
nets is exerted on a strike plate of a grapple fixture 
affixed to a target object. The pole pieces are spaced 
by an air gap from the strike plate when the mecha- 
nism first contacts the grapple fixture. An individual 
control circuit and power source is provided for the 
pull-in coil and one holding coil of each electromagnet. 
A back-up control circuit connected to the two power 
sources and a third power source is provided for the 
remaining holding coils. When energized, the pull-in 
coils overcome the suspension system and air gap and 
are automatically de-energized when the pole pieces 
move to grapple and impose a preload force across 
the grapple interface. A battery backup is a redundant 
power source for each electromagnet in each individ- 
ual control circuit and is automatically connected upon 
failure of the primary source. A centerline mounted 
camera and video monitor are used in cooperation with 
a target pattern on the reflective surface of the strike 
plate to effect targeting and alignment. 
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PAT-APPL-7-654 704/GAR 


INDUSTRIAL & MECHANICAL ENGINEERING 


National Aeronautics and Space Administration, Hous- 
ps Li no > B. es ayes Center. 

le and Apparatus for Releasably Connecti 
First and Second , ad ™ 
Patent Application. 
L. G. Monford. Filed 13 Feb 91, 20p N91-24577/9 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The apparatus and method are disclosed for releas- 
ably connecting first and second objects, where a 
magnetic end effector may include at least one elon- 
gated pin number, a proximal end of which is connect- 
ed to the first object and the distal end of which may be 
inserted into a receiving portion in the second object. 
Latch members are carried by the pin member for 
radial movement between retracted and expanded po- 
sitions for releasing and locking, respectively, first and 
second objects. A plunger member carried by the pin 
member is axially moveable between first and second 
positions. In the first plunger position, the latch mem- 
bers are located in the expanded (locked) position and 
in the second plunger position the latch members are 
released for movement to retracted or unlocked posi- 
tion. The magnetic end effector is provided for releas- 
able attachment to the first object and for moving the 
plunger member to the second position, releasing the 
first object. 


General 
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DE91508837/GAR PC A03/MF A01 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). 
Esperienza di di pompa a giri variabili 
con strume! avanzata. (Variable speed 
pump regulation by advanced instrumentation). 

M. R. Abram, and P. Groppelli. 1991, 26p ENEL- 
RAPP-91-096 

In Italian. 

U.S. Sales Only. 


During performance tests conducted at the CISE (Italy) 
facilities to characterize coal-water mixture pump 
specifications, ENEL, the Italian National Electricity 
Board, in collaboration with the Italian National Re- 
search Council, made use of an advanced industrial 
pump regulation system equipped with key-board com- 
mand and computer-aided design systems. The flexi- 
bility of the system allowed the carrying out of signifi- 
cant tests with conventional regulation solutions, as 
well as, with solutions involving the use of the Smith, 
auto-tuning predictor. 
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N91-27546/1/GAR PC A06/MF A02 
Illinois Univ. at Chicago. Dept. of Mechanical Engineer- 


ing. 
Determination of Real Machine-Tool Settings and 
Minimization of Real Surface Deviation by Comput 
erized Inspection. 

Final Report. 

F. L. Litvin, C. Kuan, and Y. a Jul 91, 121p 
NAS 1.26:4383, E-6267, NASA-CR-4383 

Contracts NAG3-965, DA PROJ. 1L1-62211-A-47A 


A numerical method is developed for the minimization 
of deviations of real tooth surfaces from the theoretical 
ones. The deviations are caused by errors of manufac- 
turing, errors of installment of machine-tool settings 
and distortion of surfaces by heat-treatment. The devi- 
ations are determined by coordinate measurements of 
gear tooth surfaces. The minimization of deviations is 
based on the proper correction of initially applied ma- 
chine-tool settings. The contents of accomplished re- 
search project cover the following topics: (1) Descrip- 
tions of the principle of coordinate measurements of 
gear tooth surfaces; (2) Deviation of theoretical tooth 
surfaces (with examples of surfaces of Ho gears 
and references for spiral bevel gears); (3) Determina- 
tion of the reference point and the grid; (4) Determina- 
tion of the deviations of real tooth surfaces at the 
points of the grid; and (5) Determination of required 
corrections of machine-tool settings for minimization 
of deviations. The procedure for minimization of devi- 
ations is based on numerical solution of an overdeter- 
mined system of n linear equations in m unknowns (m 
much less than n ), where n is the number of points of 
measurements and m is the number of parameters of 
applied machine-tool settings to be corrected. The de- 
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General 


=e approach is illustrated with numerical exam- 
ples. 
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N91-27569/3/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
ae OH. a oo Center. 

face Fatigue of M50nil and AIS! 9310 Spur 
Gears and R C Bars. 
D. P. Townsend, and E. N. Bamberger. 1991, 7p 
NAS 1.15:104496, E-6353, NASA-TM-104496 
Contract DA PROJ. 1L1-62211-A-47A 
Presented at the International Conference on Motion 
and Power Transmissions, Hiroshima, Japan, 24-26 
Nov. 1991; Sponsored by the Japan Society of Me- 
chanical Engineers with Participation of Asme, |. Mech. 
E., Vdi, |.E.T., Csme and Other Societies. 


Spur gear endurance tests and rolling element surface 
fatigue tests were conducted to study vacuum induc- 
tion melted, vacuum arc remelted (VIM-VAR) MS50NiL 
steel for use as a gear steel in advanced aircraft appli- 
cations, to determine its endurance characteristics, 
and to compare the results with those for standard 
VAR and VIM-VAR AISI 9310 gear material. Tests 
were conducted with spur gears and rolling contact 
bars manufactured from VIM-VAR MS5ONiL and VAR 
and VIM-VAR AISI 9310. The gear pitch diameter was 
8.9 cm. Gear test conditions were an inlet oil tempera- 
ture of 320 K, and outlet oil temperature of 350 K, a 
maximum Hertz stress of 1.71 GPa, and a speed of 
10000 rpm. Bench rolling element fatigue tests were 
conducted at ambient temperatures with a bar speed 
of 12,500 rpm and a maximum Hertz stress of 4.83 
GPa. The VIM-VAR M50NiL had a surface fa- 
tigue life that was 4.5 and 11.5 times that for VIM-VAR 
and VAR AISI 9310 , respectively. The surface 
fatigue life of the VIMVAR MS5ONIL rolling contact bars 
was 13.2 and 21.6 times that for the VIM-VAR and 
VAR AISI 9310, respectively. The VIM-VAR MS50NiL 
material was shown to have good resistance to frac- 
ture through a fatigue spall and superior fatigue life to 
both other gears. 
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N91-27570/1/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Dynamic Measurements of Gear Tooth Friction 

and Load. 

B. Rebbechi, F. B. Oswald, and D. P. Townsend. 

1991, 14p NAS 1.15:103281, E-6020, NASA-TM- 

103281 

Contract DA PROJ. 1L1-62211-A-47A 

Presented at the Fall Technical Meeting of the Ameri- 

= Gear Manufactures Association, Detroit, Mi, 21-23 
. 1991. 


As part of a program to study fundamental mecha- 
nisms of gear noise, static and dynamic tooth 
strain measurements were made on the NASA gear- 
noise rig. Tooth-fillet strains from low-contact ratio- 
spur gears were recorded for 28 operating conditions. 
A method is introduced whereby strain gage measure- 
ments taken from both the tension and compression 
sides of a gear tooth can be transformed into the 
normal and frictional loads on the tooth. This tech- 
nique was applied to both the static and dynamic strain 
data. The static case results showed close agreement 
with expected results. For the dynamic case, the 
normal-force computation produced very good results, 
but the friction results, although promising, were not as 
accurate. Tooth sliding friction strongly affected the 
signal from the strain gage on the tensionside of the 
tooth. The compression gage was affected by friction 
to a much lesser ree. The potential of the method 
to measure friction force was demonstrated, but fur- 
ther refinement will be required before this technique 
can be used to measure friction forces dynamically 
with an acceptable degree of accuracy. 


162,156 

PAT-APPL-7-473 800/GAR PC NO3/MF A01 
ee Inc., Kansas City, MO. Bendix Kansas 
Positive contact, self retaining bearing seals. 
Patent Application. 

B. H. Johnson, L. E. Larsen, and E. F. Welch. Filed 2 
Feb 90, 31p DE91011587 

Contract AC04-76DP00613 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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General 


An ultra-low friction bearing including an inner race, an 
outer race, bearing elements engaged between the 
inner and outer races and a seal between the inner 
and outer races is disclosed. The seal includes first 
and second sealing washers. The first washer has an 
outer diameter greater than an inner diameter of the 
outer race and an inner diameter greater than the 
outer diameter of the inner race. The second washer 
has an inner diameter less than the outer diameter of 
the inner race and an outer diameter less than the 
inner diameter of the outer race. The first washer slida- 
bly engages the outer race, the second washer slida- 
bly engages the inner race, and the washers overlap 
and slidably engage one another. One of the washers 
snap fits into its respective inner or outer race while 
the other washer engages a stepped surface of the 
other of the inner and outer races. The grooved and 
stepped surface are offset from one another in a longi- 
tudinal direction of the races such that the washers are 
conically loaded thus providing a seal between the 
inner and outer races sufficient to prevent lubricant 
and contaminating particles from passing there- 
through. The washers are made from a non-metallic 
semi-flexible low-modulus material. 4 figs. 
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PAT-APPL-7-592 035/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Ring Damper for Structureborne Noise Suppres- 
sion in Piping Systems. 

Patent Application. 

K. W. Ng. Filed 3 Oct 90, 10p N91-24586/0 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A ring damper is disclosed for reducing vibration and 
structureborne noise propagation in piping systems. A 
metal ring is clamped circumferentially around the 
outer surface of the pipe or duct. The ring defines an 
annular chamber or cavity that is stuffed with a combi- 
nation of damping materials. 
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DE91014960/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Error detection and correction strategy for a Deci- 
sion Support System. 

V. Ng. Jun 91, 35p ORNL/TM-11749 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Decision support systems (DSSs) require data gener- 
ated from external sources. To be effective, a DSS 
needs a good data quality management program to 
ensure that every user has quality data on which to 
base his/her decisions. Hence, data integration is very 
important in such a system. A major issue of data inte- 
gration is that given one or more objects that contain 
members with distinct keys, one must be able to deter- 
mine with some fair degree of certainty: (1) whether 
two members from different objects having distinct 
keys (due to errors) are indeed functionally duplicates; 
and (2) whether two members from different objects 
having the same keys (due to errors) are actually func- 
tionally discrete. In this paper, an error detection and 
correction strategy based on distance measures with 
weights is proposed for data integration. A real appli- 
cation example developed for the Worldwide House- 
hold Goods Information System for Transportation 
Modernization (WHIST-MOD) project for the Personal 
Property Directorate (MTPP) of the Military Traffic 
Management Command (MTMC) is also presented. 9 
refs., 3 figs., 3 tabs. 
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N91-27030/6/GAR 
(Order as N91-27009/0/GAR, PC - oo 


) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Internet Resources Guide and the Automatic 
me Executor (ALEX). 
J. P. Gary. May 91, 14p 
In Its Proceedings of the Second Annual NASA Sci- 
ence Internet User Working Group Conference p 353- 
366. 


The following subject areas are covered: computation- 
al resources; library catalogs; archives; white pages; 
networks; and network information centers. 
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N91-27033/0/GAR 
(Order as N91-27009/0/GAR, PC A19/MF 
A03) 


Georgia Univ., Athens. 

Electronic Software Submittal/Distribution. 

L. S. Clark. May 91, 7p 

In NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 383-389. 


Information on electronic software submittal and distri- 
bution is given in viewgraph form. A COSMIC program 
overview, and submittal/distribution issues of connec- 
tivity, software distribution, and solicitation of input/ 
feedback are covered. 
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N91-27034/8/GAR 
(Order as N91-27009/0/GAR, PC — = 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

NASA Master Directory Quick Reference Guide. 
May 91, 7p 

In Its Proceedings of the Second Annual NASA Sci- 
ence Internet User Working Group Conference p 394- 


The NASA Master Directory (MD) is a free, online, mul- 
tidisciplinary directory of space and Earth science data 
sets (NASA and non-NASA data) that are of potential 
interest to the NASA-sponsored research community. 
The MD contains high-level descriptions of data sets, 
other data systems and archives, and campaigns and 
projects. It provides mechanisms for searching for 
data sets by important criteria such as geophysical pa- 
rameters, time, and spatial coverage. The MD also 
provides information on ordering the data. In order to 
simplify the process of finding more detailed informa- 
tion or accessing online data, the MD provides auto- 
matic connections to a number of data systems such 
as the NASA Climate Data System, the Planetary Data 
System, the NASA Ocean Data System, the Pilot Land 
Data System, and others. The MD also provides gener- 
al information about many data systems, data centers, 
and coordinated data analysis projects. It represents 
the first major step in the Catalog Interoperability 
project, whose objective is to enable researchers to 
quickly and efficiently identity, obtain information 
= and get access to space and Earth science 
ata. 
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N91-27039/7/GAR 
(Order as N91-27009/0/GAR, PC — oa 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

NSI White Pages Project: X.500 Directory Service. 
J. Yin. May 91, 4p 

In NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 438-441. 


Information is given on the X.500 Directory Service in 
viewgraph form. The X.500 is an international standard 
for a globally distributed directory that provides basic 
addressing information, detailed information on coun- 
tries, organizations, people, and resources. The 
present pilot project is able to access information in 14 
countries. 
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N91-27041/3/GAR 
(Order as N91-27009/0/GAR, PC Ao) 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

NASA Science internet: An Integrated Approach to 
Networking. 

F. Rounds. May 91, 1p 

In NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 448. 


An integrated approach to building a networking infra- 
structure is an absolute necessity for meeting the mul- 
tidisciplinary science networking requirements of the 
Office of Space Science and Applications (OSSA) sci- 
ence community. These networking requirements in- 
clude communication connectivity between computa- 
tional resources, databases, and library systems, as 
well as to other scientists and researchers around the 
world. A consolidated networking approach allows 
strategic use of the existing science networking within 
the Federal government, and it provides networking 
capability that takes into consideration national and 
international trends towards multivendor and multipro- 
tocol service. It also offers a practical vehicle for opti- 
mizing costs and maximizing performance. Finally, and 
perhaps most important to the development of high 
speed computing is that an integrated network consti- 
tutes a focus for phasing to the National Research and 
Education Network (NREN). The NASA Science Inter- 
net (NSI) program, established in mid 1988, is struc- 
tured to provide just such an integrated network. A de- 
scription of the NSI is presented. 


Operations & Planning 
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PB91-220459/GAR PC A16/MF A03 
Library of Congress, Washington, DC. Office for Sub- 
ject Cataloging Policy. 

Revised Library of Congress Subject Headings: 
Cross-References from Former to Current Subject 
Headings. First Edition. 

1991, 352p 

Library of Congress catalog card no. 91-11857. 


A list is presented that is intended to assist in the iden- 
tification and correction of obsolete subject headings 
in bibliographic records for the Library of Congress. 
Through references in the form of the instruction 
‘Search under’ it identifies those headings that were 
previously valid and their current forms from 1976 
through 1990. All cross-references in the publication 
also appear in Library of Congress Subject Headings 
(LCSH), 14th edition (1991). 


Reference Materials 
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AD-A238 665/4/GAR PC A12/MF A03 
Naval Research Lab., Washington, DC. 

NRL Review 1991. 

Annual rept. FY 90. 

May 91, 272p Rept no. NRL-PUB-181-4830 

Also included in AD-M000 061. Original contains color 
plates: All DTIC reproductions will be in black and 
white. 


Topics of the major articles in this report include: 
Adaptive radar; Synthesis and structures of new ener- 
getic materials; and Synchrotron x-radiation research. 
Summary articles are included in the following topics: 
Acoustics; Chemical/biochemical research; Electron- 
ics and electromagnetics; Energetic particles, plas- 
mas, and beams; Information technology and commu- 
nication, Marine technology; Materials science and 
technology; Numerical simulating, computing, and 
modeling; Optics; and Space research and satellite 
technology. 
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DE$1008588/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Geometry based method of integrated engineer- 
ing design, analysis, and optimization. 

R. M. Dolin, and R. J. Bernhard. 1991, 35p LA-UR- 
91-533, CONF-910957-1 

Contract W-7405-ENG-36 

Biennial American Society of Mechanical Engineers 
(ASME) mechanical vibration and noise conference 
(13th), Miami, FL (USA), 22-25 Sep 1991. Sponsored 
by Department of Energy, Washington, DC. 


A data structure is presented for integrating geometric 
modeling with analysis and optimization. The data 
structure is integer based; using a hierarchical integer- 
pointer scheme to define and manipulate geometry. 
The integer nature of the data structure leads to fast 
and accurate operations. Engineers interact with the 
data structure at shape level. Variables of shapes are 
constrained and related to each other so that a re- 
duced set of design variables result. These design 
variables are used to pose both analysis and optimiza- 
tion problems. The design variables represent natural 
variables of a design (e.g., lengths, radii, etc). Heuris- 
tics are used to simplify the integrated modeling, anal- 
ysis, and optimization procedures. The resulting engi- 
neering environment concurrently poses analysis and 
optimization problems during model generation, lead- 
ing to an integrated geometry based method of analy- 
sis and optimization. An example problem is given. 7 
refs., 12 figs., 4 tabs. 
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PB91-230953/GAR PC A05/MF A02 
CiMdata, Inc., Ann Arbor, MI. 

Design Communication Systems (Form Features): 
State-of-the-Art Report. 

Final rept. 

Jan 89, 97p NCMS-88-MDFC-5 

Sponsored by National Center for Mfg. Sciences, Ann 
Arbor, MI. 


The report covers the State-of-the-Art investigation 
project on form features. It covers the definition of 
form features, applications of form features in design 
and manufacturing, the application of expert systems 
with form features, form feature data exchange, and 
the justification and potential benefits of using form 
feature based systems. It investigates research 
projects involving features. It then looks into form fea- 
tures in commercial Computer Aided Design/Comput- 
er Aided Manufacturing (CAD/CAM) systems. Featur- 
eBase, a data base on documents reviewed which 
relate to form features is defined. A listing of the docu- 
ments reviewed in the project is presented. Feature- 
Base, on disk in R Base for DOS format is included 
with the report. It concludes with proposals for the con- 
tinuation of the project on form features, based on the 
accomplishments and expectations of form feature re- 
lated research and development projects now under- 
way, and on the needs of US industry. 


Computer Aided Manufacturing (CAM) 
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PB91-230961/GAR PC A06/MF A02 
Oracle, Inc., Belmont, CA. 

Manufacturing Automation Protocol; State-of-the- 
Art Study. Volume 1. Study Report. 

Final rept. 

1 Dec 88, 121p NMCS-88-MDFC-10 ; 
Sponsored by National Center for Mfg. Sciences, Ann 
Arbor, MI. 


The report explores the history, status, and alternative 
methods for meeting user integration needs to create 


efficient manufacturing systems. To simplify the dis- 
cussion of plant-floor connectivity issues, the report 
uses four conceptual models - a management hierar- 
chy model, a cellular/non-cellular model, a site size 
model, and a business culture model - to characterize 
= kinds of connectivity required by various manufac- 
urers. 


Domestic Commerce, Marketing, & 
Economics 
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PB91-221812/GAR 

Bureau of the Census, Washi 
Census of Manufacturers, 1987. Industries Series: 
Men’s and Boy’s Apparel. Industries 2311, 2321, 
2322, 2323, 2325, 2326, and 2329. 

Nov 90, 61p MC87-!-23A(R) 

Also available from Supt. of Docs. 


The report shows 1987 Census of Manufactures statis- 
tics for establishments classified in each of the follow- 
ing industries: Men’s and Boys’ Suits and Coats; Men’s 
and Boys’ Shirts; Men’s and Boys’ Underwear and 
Nightwear; Men’s and Boys’ Neckwear; Men’s and 
Boys’ Trousers and Slacks; Men’s and Boys’ Work 
Clothing; and Men’s and Boys’ Clothing, N.E.C. The 
industry statistics (employment, payroll, cost of materi- 
als, value of shipments, inventories, etc.) are reported 
for each establishment as a whole. 


PC A04/MF A01 
ton, DC. 
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PB91-232538/GAR PC E06/MF E06 
Bank of England, London. 

— and Assessing CBI Data at the Bank of Eng- 


Discussion paper. 
B. Pesaran, and C. B. Wright. c1991, 29p BE/DP/ 
TS-37, ISBN-0-903315-60-2 


The article outlines the existing methods of quantifying 
survey data and proposes a new method based on 
time varying regressions for deriving expectations data 
and forecasts of official statistics. These techniques 
are applied to Confederation of British Industry (CBI) 
industrial Trends Survey data and transformed series 
are derived for manufacturing output, prices and mar- 
gins. Criteria for selecting a preferred methodolgy arre 
discussed. Tests for unbiasedness and efficiency are 
also applied to the derived series. (Copyright (c) Bank 
of England 1991.) 
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N91-27294/8/GAR 
(Order as N91-27285/6/GAR, PC A15/MF 
AO: 


3) 
Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Quantitative Characterization of the Spatial Distri- 
bution of Particles in Materials: Application to Ma- 
terials Processing. 
J. B. Parse, and J. A. Wert. 30 Jun 91, 14p 
In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 218-231. 


inhomogeneities in the spatial distribution of second 
phase particles in engineering materials are known to 
affect certain mechanical properties. Progress in this 
area has been hampered by the lack of a convenient 
method for quantitative a of the spatial distri- 
bution of the second phase. This study intends to de- 
velop a broadly applicable method for the quantitative 
analysis and description of the spatial distribution of 
second phase particles. The method was designed to 
operate on a desktop computer. The Dirichlet tessella- 
tion technique (geometrical method for dividing an 
area containing an array of points into a set of poly- 
gons uniquely associated with the individual particles) 
was selected as the basis of an analysis technique im- 
plemented on a PC. This technique is being applied to 
the production of Al sheet by PM processing methods; 
vacuum hot pressing, forging, and rolling. The effect of 
varying hot working parameters on the spatial distribu- 
tion of aluminum oxide particles in consolidated sheet 
is being studied. Changes in distributions of properties 
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such as through-thickness near-neighbor distance cor- 
relate with hot-working reduction. 


Joining 
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AD-A237 931/1/GAR PC A04/MF A01 
Pennsylvania State Univ., University Park. 
Microstructural Development in HSLA-100 Steel 
Weld Metals. 

Final rept. 

P. R. Howell. 1991, 68p 

Contract N00014-89-J-1958 


In order to check the validity of the data from the as- 
received plate samples were _ re-austenitized, 
quenched and subsequently tempered for up to 3 
hours at 605 C. In order to document the long term, 
high temperature stability of HSLA-100, tempering 
times were increased up to 48 hours. The microstruc- 
tures that develop in the rained heat affected 
zone (CG-HAZ) of the welds are discussed in this doc- 
ument. At this point, it should be noted that all of the 
results reported herein are for the 0.04%C version of 
HSLA-100. We have also examined an 0.02%C ver- 
sion, and the results of these studies (primarily with 
respect to quenching/tempering and the CG-HAZ) will 
be submitted shortly. 
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DE91014901/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Solder bond applications in a sensor 
assem 


bly. 
P. T. Vianco, and J. A. Rejent. 1991, 25p SAND-90- 
3219C, CONF-9105219-1 
Contract AC04-76DP00789 
Annual symposium on frequency control (45th), Los 
Angeles, CA (USA), 29-31 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


A procedure was developed to use solder technology 
in the assembly of a single-crystal quartz accelerome- 
ter. 87.5Au-12.5Ge (wt.%) solder films 0.5 (times) 
10(sup (minus)6), 1.0 (times) 10(sup (minus)6), and 2.0 
(times) 10(sup (minus))6 m thick were formed by the 
electron beam ition of individual layers of Au and 
Ge with thicknesses so that the bulk film composition 
equals the eutectic composition. Interdiffusion of the 
Au and Ge formed the solder; thermal-physical meas- 
urements showed the multilayer films to behave simi- 
larly to bulk 87.5Au-12.5Be solder in process thermal 
cycles. The 2.0 (times) 10(sup (minus)6)m_ thick 
quartz/Au-Ge/quartz bonds had an adhesive tensile 
strength of 17 (plus or minus) 2 MPa. The strength in- 
creased to 29 (plus or minus) 3 MPa and 27 (plus or 
minus) 12 MPa after thermal shock and thermal cycle 
exposures respectively. The 1.0 (times) 10(sup 
(minus)6) m thick bonds exhibited strengths of 16 (plus 
minus) 3 MPa, 16 MPa and 15 (plus or minus) 8 MPa in 
the as-fabricated, post-thermal shock, and post-ther- 
mal cycled samples, respectively. The 0.5 (times) 
10(sup (minus)6) m joints produced a large degree of 
scatter in the strength values. Accelerometers assem- 
bled with the 2.0 (times) 10(sup (minus)6) m thick 
joints demonstrated a significant improvement in tem- 
perature performance as opposed to units fabricated 
with a polyimide adhesive. 8 refs., 12 figs., 8 tabs. 
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MIC-91-04714/GAR 
Welding Institute of Canada, Oakville (Ontario). 


PC E12/MF E01 


Research on materials for offshore 
Arctic vessels, steels: Weldment toughness prop- 
erties for Arctic and offshore weidments, phase |. 
S. R. Bala. c1989, 124p 

Contract CANMET-69143-01-SQ 


A primary consideration in the writing of standards for 
Arctic structures must be the avoidance of brittle frac- 
ture. The development of elastic-plastic fracture me- 
chanics has enabled quantitative specification of 
toughness requirements based on design stresses 
on conceivable flaw sizes, but validation using struc- 
tural-scale tests is needed to give credence to the cal- 
culations. This investigation was conducted to perform 
wide plate tests on SMAW metal deposited with 
E48018-1 electrodes produced by a Canadian manu- 
facturer and to validate the prediction of structural per- 
formance from the small scale CTOD test results on 
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the same weld metal. Butt welds were prepared in a 
modified CSA G 40.21 Gr. 350 WT steel using CLA LA 
18-Plus electrodes. Welding was performed in the ver- 
tical up position with single-V grooves for 25 mm thick 
lates and double-V — for 50 mm thick plates. 
he welds in 25 mm thick plates were used for CTOD 


tests and the welds in 50 mm thick plates were used 
for CTOD, tensile and wide plate tests. This report pre- 
rea the experimental procedures and the results ob- 
tained. 
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PAT-APPL-7-590 182/GAR PC NO3/MF A0O1 
—— of the Navy, Washington, DC. 

ick Disconnect Pressure Cap. 
po man application. 
P. Machado, and J. Muzaca. Filed 28 Sep 90, 9p 
AD-D014 936/9 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A closure for the end of a male quick disconnect fluid 
coupling has an internal plug that displaces the plug 
normally provided in the male quick disconnect cou- 
pling, and the closure also has an outer plug wall with 
balls that can be radially cammed inwardly by a rotata- 
ble sleeve on the closure. 
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PB91-225896/GAR PC E07/MF E07 
Cambridge Univ. (England). Dept. of Engineering. 
Experimental of the Variation of Wettability 
of SMDs Using the Micro-Wetting Method. 

F. H. Gordon, and A. C. T. Tang. Feb 91, 52p 
CUED/C-MATS/TR-177 


In the work, surface mount devices consisting of both 
chip capacitors and resistors supplied from 10 differ- 
ent sources have been tested using the globule or 
micro-wetting method. The Schouten’s figure of merit 
has been employed to assess the quality of these 
components. The index takes into account both the 
degree and speed of wetting of the SMD components. 
Furthermore, the maximum equilibrium force which is 
expressed as a percentage of the theoretical maxi- 
mum force has also been used as an index. These two 
indices enable a comparison of the results to be made 
between components from different suppliers. The 
statistical error or variation of the indices have also 
been studied. Finally, the effects of metallization ge- 
= on the maximum equilibrium force are present- 
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PAT-APPL-7-398 577/GAR PC NO3/MF A01 
Sandia National Labs., Albuquerque, NM. 

Method and device for controlling plume during 
laser welding. 

Patent Application. 

P. W. Fuerschbach, J. L. Jellison, D. M. Keicher, and 

W. L. Oberkampf. Filed 25 Aug 89, 30p DE91011621 

Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method and apparatus for enhancing the weldment 
of a laser welding system is provided. The laser weld 
plume control device is provided as a cylindrical body 
defining an upside-down cone cavity, the upper sur- 
face of the body circumscribing the base of the cone 
cavity, the vertex of the cavity forming an orifice which 
converts the flow of gas, directed through inlets in the 
upper surface of the body through channels in the wall 
of the body, from radial flow to an axisymmetric gas jet 
perpendicular to the surface of the weldment in a di- 
rection opposite to the direction of the laser beam. The 
orifice of the control device is concentrically located 
with respect to the laser beam and the plume which 
forms as a result of the welding operation. 6 figs. (ERA 
citation 16:017548) 
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AD-A238 570/6/GAR PC A04/MF A01 
Maryland Univ., College Park. Center for Automation 
Research. 

Vision-Based wD Piay Oo Ma and -_ Computing. 
Annual rept. no. 2 89-M 

L. S. Davis, . DeMenthon, mr Bestul. Aug 90, 
53p ETL-057; 

Contract DACAT6-88- C-0008 


This report summarizes the research performed under 
Contract DACA76-88-C-0008 during the period reed 
1989 - May 1990, the first year of the contract peri 
The focus of the research program is visual navigation, 
with an emphasis on the use of massively parallel algo- 
rithms to support basic navigational tasks in vision and 
planning. The first section describes research per- 
formed ona — called RAMBO. (RAMBO is an ac- 
ronym for Robot Acting on Moving BOdies). The 
project attempts to develop and integrate Connection 
Machine algorithms for low-level vision, intermediate 
level vision and visual planning to allow a mobile robot 
to pursue (in simulation) a moving three dimensional 
target through space in order to maintain visual con- 
tact with points on surface of the target. The next se- 
lection describes our past year’s work on cross-coun- 
try navigation. We first describe massively parallel al- 
go rithms for route planning in digital terrain maps. 
hen we describe our research on the problem of fill- 
ing in range shadows. We discuss why classical inter- 
polation methods are not appropriate for this problem, 
and present methods. The last section presents brief 
descriptions of other research projects whose results 
were reported under this contract during the past year. 


162,179 
DE91014359/GAR PC A03/MF A01 
Maryland Univ., College Park. 

Creation of multi-Degree-Of-Freedom mecha- 
nisms for robotic appli a Progress report, 
September 1990-August 199 

L. W. Tsai. Jun 91, 15p DOE/ER/13977-4 

Contract FG05-88ER13977 

Sponsored by Department of Energy, Washington, DC. 


This research is concerned with one of the most diffi- 
cult stages of mechanical design, namely the concep- 
tual synthesis of mechanisms. The main objective of 
this research is to develop s' OF Wem, methodologies 
for the creation of multi- Degree-Of-Freedom) 
mechanisms for robotic poe thw ny However, the 
analysis and control of such mechanisms have also 
been studied. Four major areas of interest have been 
studied: (1) redundant-drive backlash-free manipula- 
tors, (2) dynamic analysis and synthesis of geared ro- 
botic mechanisms, (3) tendon-driven manipulators, 
= (4) bevel-gear-type robotic wrist mechanisms. 13 
refs. 
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DE91015175/GAR PC A12/MF A03 
Lawrence Livermore National Lab., CA. 

Workshop on automation and robotics: Proceed- 


ings. 

Feb 91, 253p CONF-910274 

Contract W-7405-ENG-48 

Workshop on automation and robotics, Livermore, CA 
(United States), 6 Feb 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This workshop provided a forum in which Lawrence 
Livermore National Laboratory (Laboratory) scientists 
and engineers exchanged ideas and information on 
the latest internal developments in the field of robotic 
and automation technologies. The material in this 
report constitutes most of the presentations given 
during the workshop. Presentations were given on the 
following session topics: Robotics and automation in 
hazardous environments; laboratory and machine tool 
automation; neural networks, machine vision, and sen- 
sors; applied real-time control; future technologies and 
applications; intelligent man-machine _ interaction 
issues. Individual papers have been cataloged sepa- 
rately. (SM) 
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N91-26527/2/GAR 
ST Systems Corp., Lanham, MD. 


PC A02/MF A01 


Constrained Trajectory Optimization for Kinemati- 

cally Redundant Arms. 

C. R. Carignan, and J. M. Tarrant. 1990, 9p NAS 

1.26:183477, NASA-CR-183477 

Contract NAS5-30440 

Presented at the Isram 1990 Third International Sym- 

oe on Robotics and Manufacturing, Vancouver, 
ritish Columbia, 18-20 Jul. 1990. 


Two velocity optimization schemes for resolving re- 
dundant joint configurations are compared. The Ex- 
tended Moore-Penrose Technique minimizes the joint 
velocities and avoids obstacles indirectly by adjoining 
a cost gradient to the solution. A new method can in- 
corporate inequality constraints directly to avoid obsta- 
cles and singularities in the workspace. A four-link arm 
example is used to illustrate singularity avoidance 
while tracking desired end-effector paths. 
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N91-28111/3/GAR 
(Order as N91-28063/6/GAR, PC — 
04 


) 
Central State Univ., Wilberforce, OH. Dept. of Manu- 
facturing Engineeri > 
Servomotor-Linked Articulated Versatile End Ef- 
fector (SLAVE2). 
A. J. Ajayi-majebi, W. A. Grissom, B. Wingard, and D. 
Walker. 1989, 7 
Contracts NAGW-1336, JPL-958292 
In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 349- 


A strategy is presented for the design and construction 
of a large aster/slave-cortrolied Piewan robotic 
hand. Each of the five one will possess four inde- 
pendent axes each driven by a brushless DC servomo- 
tor and, thus, four degrees-of-freedom. It is proposed 
that commercially available components be utilized as 
much as possible to fabricate a working laboratory 
model of the device with an anticipated overall length 
of approximately three feet (0.9 m). The fingers are to 
be designed to accommodate proximity, tactile, or 
force/torque sensors imbedded in their structure. In 
order to provide for the simultaneous control of the op- 
erator wears a specially instrumented glove which pro- 
duces control signals corresponding to the finger con- 
figuration and which is capable of conveying sensor 
feedback signals to the operator. Two dexterous hand 
master devices are currently commercially available 
for this application with both undergoing continuing de- 
velopment. 
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PAT-APPL-7-615 668/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Obstacle Avoidance for Redundant Robots Using 
Configuration Control. 

Patent Application. 

H. Seraji. Filed 11 Sep 90, 26p N91-23783/4 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A redundant robot control scheme is provided for 
avoiding obstacles in a workspace during the motion of 
an end effector along a preselected trajectory by stop- 
ping motion of the critical point on the robot closest to 
the obstacle when the distance between is reduced to 
a predetermined sphere of influence surrounding the 
obstacle. Algorithms are provided for conveniently de- 
termining the critical point and critical distance. 
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PB91-232009/GAR PC E05/MF E05 

Grenoble-1 Univ. (France). Lab. d’Informatique Fonda- 

mentale et d’ Intelligence Artificielle. 

Etude des Aspects Spatio-Temporelis Lies a la Col- 

laboration Entre Deux Robots 7 ant un Espace de 

Travail Commun. Phase 2: Planification de Trajec- 

toires (Study of the Spatial-Temporal Aspects of 

Collaboration between Robots ina s a Shared Work 
. Phase 2: Path Planning). 

Final rept. 

C. Bellier, B. Faverjon, C. Laugier, J. M. Lefevre, and 

E. Mazer. Feb 91, 36 

Text in French; summary in English. Sponsored by Di- 

rection des Recherches, Etudes et Techniques, 

(France). Centre de Documentation de I’Armement. 





Two different approaches are proposed for planning 
Collision-free paths for a pair of robots operating in the 
same work space. Both methods must interface with 
ACT, a software program for robot simulation in 3D en- 
vironments, and take into account the spatial-temporal 
aspects of the problem. All manipulation tasks are per- 
formed by one robot at a time, with the second robot 
considered passive. The first approach considered is a 
local one, the constraints method, which can be used 
to plan paths for robots with many degrees of freedom. 
The second is a comprehensive approach developed 
at LIFIA for a SCARA robot and adapted to an average 
manipulator. In the third section of the report, the au- 
thors st ways for the operator to modify the cell 
in case of system failure, that is, when the planner 
cannot find a path. Finally, a mixed approach using the 
two methods described in the report is proposed. The 
results of the latter, when inserted into ACT, were sat- 
isfactory. 
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PBS1-232843/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und Datenverarbeitung 
enc — he Augustin = be 

impera nguage for Task-Level Program- 
ming: Definition in Temporal "7 

E. Rutten, and L. Marce. c1991, 27p GMD-544 
Prepared in cooperation with Institut de Recherche en 
Informatique et Systemes Aleatoires, Rennes 
(France), and Institut National de Recherche en Infor- 
matique et en Automatique, Rennes (France). 


The execution of gern of actions by a robot inspired 
the conception of various representations, from the 
point of view of planning in artifical intelligence and of 
execution control. Planning formalisms are often 
based on predicate logic and its more recent exten- 
sions, particularly temporal logic. Robot programming 
languages, as far as concerning the task-level, feature 
classical control structures derived from computer pro- 
gramming languages, as well as more specifically real- 
time oriented ones. The authors propose a logical and 
temporal model of plans of actions augmented by an 
imperative control structure. They therefore define, on 
the basis of an interval-based temporal logic, a set of 
imperative control primitives that define the temporal 
arrangement of the actions and subplans within their 
scope. After that, primitives for the reaction to evolu- 
tions in the environment are defined in the same for- 
malism, in order to respond to constraints concerning 
intraction and adaptation to the external world in our 
oo domain: robotics. (Copyright (c) GMD 
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PAT-APPL-7-414 359/GAR PC NO3/MF A01 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls. 
Improved bellows sealed plug vaive. 

Patent Application. 

S. J. Dukas. Filed 29 Oct 89, 28p DE91011612 
Contract AC07-841D12435 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign iicensing. Copy of 
application available NTIS. 


It is an object of the present invention to provide a bel- 
lows sealed 1/4 turn valve wherein means are provid- 
ed for translating linear motion to rotational motion be- 
tween the bellows seal and the valve body. This paper 
details the features of the valve. 6 figs. 
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PAT-APPL-7-417 110/GAR PC NO3/MF A01 
Sandia National Labs., Albuquerque, NM. 

Remote control for anode-cathode adjustment. 
Patent Application. 

L. D. Roose. Filed 4 Oct 89, 28p DE91011611 
Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. Portions of this document 
are illegible in microfiche products. 


An apparatus for remotely adjusting the anode-cath- 
ode in a pulse power machine has an electric 
motor located within a hollow cathode inside the 
vacuum chamber of the pulse er machine. Input 
information for controlling the motor for adjusting the 
anode-cathode gap is fed into the apparatus using op- 


tical waveguides. The motor, controlled by the input 
information, drives a worm gear that moves a cathode 
tip. When the motor drives in one rotational direction, 
the cathode is moved toward the anode and the size of 
the anode-cathode gap is diminished. When the motor 
drives in the other direction, the cathode is moved 
away from the anode and the size of the anode-cath- 
ode gap is increased. The motor is powered by batter- 
be rechergeable, and they may be recharged by a phe. 
rechargeable, a may be rec! a 
tovoltaic cell in pene with an optical waegdds 
that receives recharging energy from outside the 
hollow cathode. Alternatively, the anode-cathode gap 
can be remotely adjusted by a manually-turned handle 
connected to mechanical linkage which is connected 
to a jack assembly. The jack assembly converts rota- 
tional motion of the handle and mechanical linkage to 
linear motion of the cathode moving toward or away 
from the anode. 3 figs. 
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PAT-APPL-7-591 210/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Advanced Fixture. 

Patent application. 

M. R. Desrosiers. Filed 1 Oct 90, 8p AD-D014 939/3 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention relates to a spider fixture. More 
particularly the invention prevents radial run-out while 
machining a t and enables machining the 
internal and external surfaces of the body while it is set 
up in the tail stock of a lathe. Prior to the present inven- 
tion the tail stock of the lathe was driven into a fixture. 
However, this fixture was never attached to the tail- 
stock. This procedure took a long time to set up accu- 
rately and was dangerous for the woman involved. Ac- 
cordingly, it is a general purpose and object of the 
present invention to provide an improved assembly for 
machining a cylindrical workpiece. It is an additional 
object that the assembly be suitable for machining a 
tapered cylindrical tail section of a torpedo. 
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PAT-APPL-7-632 707/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Transient Flowmeter Calibration Facility. 

Patent application. 

P. Lefebvre. Filed 19 Dec 90, 8p AD-D014 937/7 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An apparatus for defining the free surface of a moving 
column of a fluid in a vertical pipe to enhance the accu- 
racy of measurements of transient rate of flow of the 
fluid using electromagnetic flowmeter is described. It 
provides a neutrally buoyant plug which stays in con- 
tact with the free surface of the column of the fluid at 
all times and thus defines the free surface of the fluid 
moving in the vertical pipe accurately and reduces the 
oscillations of the free surface of the fluid. 


General 
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PB$1-230383/GAR PC A11/MF A03 
Touche Ross, Cleveland, OH. 

World Class Manufacturing Operating Principles 
for the 1990’s and Beyond. 

Final rept. 

Jan 89, 227p NCMS-88-MO-1 

—— by National Center for Mfg. Sciences, Ann 


The report is the culmination of a four month proj 

involving an extensive international literature search, a 
series of discussions with key technology vendors, and 
a number of interviews with top manufacturing execu- 
tives in companies perceived by many to be ‘world 
class’ today. The objective of the project was to devel- 
op a ‘state-of-the-art’ assessment of the elements of 
world class manufacturing and to present a preliminary 
definition of operating principles for U.S. manufactur- 
ers to regain competitiveness in the 1990's. (Copyright 
(c) National Center for Manufacturing Sciences 1989.) 
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South Bank Polytechnic, London (England). Inst. of 
Validation and Senpiifiecdion tion of a Direct Ex; 

ofa 
Air Cooler Model. — 
Research memo. 
pa Deng, and J. F. Missenden. Oct 90, 27p RM- 


A mathematical model of a direct expansion air cooler 

has been validated and simplified using classical con- 

trol theory. Transfer functions derived during the vali- 

are sepereaahy epploalie. The wechraques employed 

are separa’ a. lechniques 

- shown to be effective methods for model valida- 
ion. 
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PB91-231746/GAR PC E07/MF E07 
South Bank Polytechnic, London (England). Inst. of 
Environmental Engineering. 

De In Gepenaten Air Cooler Con- 


Research memo. 
S. M. Deng, J. F. Missenden, and R. W. James. Dec 
90, 58p RM-129 


In air ducts problems are encountered in measuring 
the temperature and water vapor content of air down- 
stream and close to cooling coils, which mainly result 
from velocity, temperature and moisture content pro- 

be taken downstream of a fan 
can however represent the air bulk. To avoid the prob- 
lematic measurement close i i 


using mathematical and 

niques. For the situations 

taken after the fan, a closed loop intelligent controller 
has also been developed. Both controllers implement 
the same safety control functions and diagnostic rou- 
tines to ensure that no fault has developed in the plant. 
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PB91-231761/GAR PC E06/MF E06 
South Bank Polytechnic, London (England). Inst. of 
Environmental Engineering. 

Computer Assisted Calculations of Psychrometric 


Research memo. 

Y. O. Devres. May 91, 22p RM-131 

Prepared in cooperation with Marmara Scientific and 
Industrial Research Inst., Gebze (Turkey). 


In the study detailed procedures for calculating psy- 
chometric properties in the computer environment are 
given. Seven main properties of the psychometrics, 
namely dry-bulb, wet-bulb and dew-point t ‘a- 
tures, atmospheric pressure, humidity ratio, relative 
humidity and enthalpy can be calculated using the 
Fae procedures. According to the Gibbs Phase Rule, 
the case of humid air, any three intensive properties 
will be sufficient to evaluate the remaining properties. 
Therefore the combination of 3 out of 

gives a total of 35 different sets. Software has been 
developed and utilized to obtain the psychometric 
properties of humid air. It was found that given 3 input 
parameters, the remaining 4 parameters could, except 
in 3 cases, can be calculated with negligible error. 


162,194 

PB91-232173/GAR PC A15/MF A03 
Heat Transfer Research, Inc., Alhambra, CA. 
Literature Review of Heat Transfer 


Enhancement 
Techi for Heat srnieal Weepert. 1 Agri ¥ Ap- 
oe February — - Technical 1 April 1991- 
A. E. Bergles, M. K. Jensen, E. F. C. Somerscales 
and R. M. me Jun 91, 344p GRI-91/0146 
Contract GRI-5089-298-1895 
Sponsored by Gas Research Inst., Chicago, IL. 


A wide-ranging search of the technical, commercial 
and patent literature on enhanced heat transfer was 
completed. The objectives of the project were to 
review the literature relative to heat exchanger tech- 
nology that could be used in heat exch in which 
oneal fen fluids is the of combustion of natural 
gas and discuss techniques that might be applicable to 
users of natural gas. The literature was compiled into a 
database and the enhancement technique and heat 
transfer mode identified. A discussion and analysis of 
selected enhancement techniques was given. Novel 
applications of particular interest to users of natural 
gas were noted. 
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162,195 


AD-A238 159/8/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 

Ablative Heat Shield Studies for NASA Mars/Earth 
Return Entry Vehicles. 


Master’s thesis. 
M. K. Hamm. Sep 90, 111p 


A material that behaves likes a glassy ablator on the 
surface, has a low thermal conductivity, is structurally 
tough, lightweight, and is in some sense reusable, 
would be desirable for the protective heat shield used 
on Earth entry vehicles. A material for this purpose has 
been developed that uses silicon dioxide (fused 
quartz) in a fibrous — matrix, forming blocks 
which can behave as a — ablator on the surface 
when subject to very high surface heat fluxes. These 
fibrous silicon dioxide pines are called Reusable Sur- 
face Insulation (RSI). The primary constituent of the 
RS! material is silicon dioxide, but may contain other 
compounds (e.g. alumina borosilicate) to affect the 
thermal and physical properties. The research per- 
formed in this thesis is to determine the ablative be- 
havior of ceramic RSI materials in a hypersonic high 
enthalpy flow that is used to simulate entry into — 
atmosphere. Actual arc jet experiments were 
formed to measure mass loss, melt run off, and or 
collapse of these materials and compare the experi- 
mental results with predicted theoretical values. The 
tests were performed to ascertain if RSI type materials 
could be used for entry vehicles proposed in NASA 
Mars missions. 


162,196 


DE91014773/GAR 

Los Alamos National Lab., NM. 
of material by front surface spallation. 

R. S. Dingus, and R. J. Scammon. 1991, 22p LA-UR- 

91-1911, CONF-9104192-12 

Contract W-7405-ENG-36 

HASRD workshop on laser ablation: mechanisms and 

application, Oak Ridge, TN (United States), 8-10 Apr 

— by artment of Energy, Washing- 

ton, 


PC A03/MF A01 


Laser irradiation can be utilized to remove (i.e., ablate) 
material in a controlled manner by a hydrodynamic 
process, referred to as front surface spallation. In this 
process, a thin layer next to a free surface is heated to 
a level (below vaporization) so rapidly that it cannot 
undergo thermal expansion —- laser heating. This 
generates a stress pulse, which propagates both 
inward and toward the free surface, with an initial am- 
plitude that can be calculated using the Grueneisen 
coefficient. As the pulse reflects from the free surface, 
a tensile tail can develop of sufficient amplitude, ex- 
ceeding the material strength, that a layer will be 
spalled off, taking much of the laser-deposited energy 
with it. To achieve spallation conditions, the laser 
wavelength, pulselength and fluence must be tailored 
to the absorption depth, Grueneisen coefficient, and 
spall strength. Hydrodynamic calculations and analyti- 
cal modeling are presented to explain the process and 
illustrate conditions under which it should be expected 
to occur. Under some conditions, front surface spall- 
ation can have advantages over ablation by thermal 

vaporization, where residual temperatures are general- 
ly higher. 9 refs., 7 figs. 


Adhesives & Sealants 
162,197 


MIC-91-04559/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 


150 VOL. 91, No. 22 


Aging of large size FRP/epoxy adhesive bonds 
aged under water and vacuum: Interim report fol- 
lowing nine months aging. 

Report no. 90-92-K. 

R. J. Lewak. c1990, 35p 


This program was undertaken to determine if the deg- 
radation rate of larger bond areas is similar to that of 
the small specimen areas, if there is a relation between 
bond degradation and the ratio of bond area to circum- 
ference, and whether the degradation rate reaches a 
limiting value over a time period. Tensile bond strength 
specimens of FRP and Epoxy F were manufactured 
with 3 different bond areas, two of which are signifi- 
cantly larger than the bond area of the previous test 
program. The specimens were aged under vacuum 
and water conditions and then tensile tested after 
aging periods of 0, 3, 6 and 9 months. 


162,198 
N91-27545/3/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. 
Actively Controlled Shaft Seals for Aerospace Ap- 
ications. 
miannual Status Report, Jan. - Jun. 1991 
R. F. Salant. 1991, 18p NAS 1.26:188642, 25-666, 
NASA-CR-188642 
Contract NAG3-974 


The main objective is to determine the feasibility of uti- 
lizing controllable mechanical seals for aerospace ap- 
plications. A potential application was selected as a 
demonstration case: the buffer gas seal in a LOX 
(liquid oxygen) turbopump. Currently, floating ring 
seals are used in this application. Their replacement 
with controllable mechanical seals would result in sub- 
stantially reduced leakage rates. This would reduce 
the required amount of stored buffer gas, and there- 
fore increase the vehicle payload. For such an applica- 
tion, a suitable controllable mechanical seal was de- 
signed and analyzed. 


162,199 
N91-27559/4/GAR PC A03/MF A01 
National Aeronautics and eee Administration, 
Cleveland, OH. Lewis Research Cent 
Some Preliminary Results of Brush : Seal/Rotor In- 
terference Effects on Leakage at Zero and Low 
RPM Using a Tapered-Plug Rotor. 
R. C. Hendricks, M. P. Proctor, J. A. Schlumberger, 
M. J. Braun, and R. L. Mullen. 1991, 16p NAS 
1.15:104396, E-6212, NASA-TM-104396 
Presented at the 27TH Joint Propulsion Conference, 
Sacramento, Ca, 24-27 Jun. 1991; Sponsored by 
AIAA, SAE, ASME and ASEE. 


Some preliminary brush seal leakage results for ambi- 
ent temperature air are presented. Data for four nomi- 
nal brush rotor radial clearances of -0.09, -0.048, - 
0.008, and 0.035 mm were taken by using a tapered 
plug rotor at 0 and 400 rpm with rotor runout of 0.127 
mm peak to peak. The brush seal nominal bore diame- 
ter was 38 mm with 0.05 mm bristles at 200 bristles/ 
mm of circumference and a 0.61 mm fence height. 
Leakages were greater than predicted, but agreement 
was reasonable. Leakage rates were not significantly 
altered by hysteresis or inlet flow variations. Visualiza- 
tion studies showed that the bristles followed the 400 
rpm excitation, and loading studies indicated that bris- 
tles slid relative to one another. 


Carbon & Graphite 


162,200 
DE91014751/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 
Thermophysical properties of POCO AXF-5Q 
— up to melting. 

ottlacher, S. Melnitzky, E. Kaschnitz, H. J mt 
and R. S. Hixson. 1991, 21p LA-UR-91-1954, CONF- 
9106176-3 
Contract W-7405-ENG-36 
Symposium on thermophysical properties (11th), Boul- 
der, CO (USA), 23-27 Jun y3991. — by haus 
ment of Energy, Washington, DC. 


Measurements of the thermophysical properties of a 
particular POCO graphite (AXF-5Q) have been made 
up to melting. We obtained results in two different lab- 
oratories using two heating rates. We present data for 
temperature, volume, enthalpy, and electrical resistivi- 


ty. Our measured melting point was found to be 4900 K 
(plus minus) 200 K. 25 refs., 5 figs., 1 tab. 


Ceramics, Refractories, & Glass 


162,201 

AD-A237 924/6/GAR PC A03/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Ultrasonic Evaluation of Silicon Nitride Green 
Bodies. 

Final rept. 

J. Quinn, and L. Tardiff. May 91, 17p Rept no. MTL- 
TR-91-19 


Advances in ultrasonic materials evaluation technolo- 
gy have —_ expanded the potential usefulness of 

is nondestructive testing technique to the ceramics 
industry. The development of dry coupling transducers 
has been especially beneficial to the early stages of 
ceramic processing with processing with increasing 
application to green body evaluation. In this study, ul- 
trasonic techniques are utilized to determine property 
relationships in silicon nitride green bodies. A correla- 
tion of ultrasonic velocities with green body densities 
was found to be affected by a commercial plasticizer 
utilized in processing the slurries. This correlation was 
further investigated with photomicrographs, porosi- 
metry, and a BET analysis. 


162,202 
AD-A238 095/4/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Materials Sci- 


ence and Engineering. 

Preparation ai we ed = New Inorganic 
Glasses and Gel-Derived Solid: 

Final technical rept. 1 Nov 87-30 “Oct 

J. D. Mackenzie. Apr 91, 36p APOSA-TH-91-0614 
Grant AFOSR-88-0066 


Research has been carried out on two families of 
solids. The first one involves solids made by the sol-gel 
process and includes composites. The second one in- 
voives non-oxide glasses based on fluorides, chalco- 
genides, and chalcohalides. The structures of oxide 
gels were studied by x-ray photoelectron spectrosco- 
py, liquid and solid state NMR. A new theory was de- 
veloped on gel transformations. A number of new com- 
posites made by the sol-gel route were examined, in- 
cluding the use of silicon carbide and diamond powder 
as fillers and some triphasic solids. Many ferroelectric 
thin films were prepared and their properties meas- 
ured. An inorganic-organic gel material named ORMO- 
SIL was developed which developed which exhibited 
rubbery elasticity. The viscosity and viscoelasticity of 
fluorozirconate glasses and glass fibers have been 
studied. New chalcohalide glasses were prepared and 
their optical properties evaluated. Structural informa- 
tion was derived from Raman oscopy. The inter- 
action of ultraviolet radiation on chalcogenide fibers 
was investigated. 


162,203 
AD-A238 289/3/GAR PC A24/MF A04 
i for Advanced Cement-Based Materials, Evans- 
ton, 
Worksho Proceedi 

in Quasi- Mat 
in Evanston, Illinois. 
Final rept.15 Jul-1 Nov 90. 
S. P. Shah. 5 May 91, 569p AFOSR-TR-91-0546 
Grant AFOSR-90-0290 


Recently, considerable interest has been developing 
in understanding and modeling the fracture processes 
in these quasi-brittle materials as well as in designing 
materials with improved toughness. The research ac- 
tivities in these groups of materials: ceramics, cement 
and rock can be substantially enhanced with the ex- 
change of information between these three groups of 
investigators. Since the field is relatively new, it is likely 
that the researchers working with one set of materials 
are not aware of similar developments with other set of 
materials. Although each material has its own set of 
specific characteristics, many common aspects can be 
shared among these quasi-brittle materials. These in- 
clude: (1) application of nonlinear fracture mechanics, 
(2) experimental and theoretical considerations of 
strain localization, (3) microscopic observation of frac- 
ture process zone, (4) nondestructive evaluation of 
damage, (5) models to relate microstructure with mac- 


Mechanisms 
20 July 1990 
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roscopic response, and (6) development of experi- 
mental and theoretical tools. The purpose of this work- 
shop was to bring together researchers addressing the 
problem of fracture in cement, ceramics, and rock so 
that they can share their knowledge and develop a 
more general syntheses of the problem. 


162,204 

AD-A238 319/8/GAR PC A04/MF A01 
Ohio State Univ., Columbus. 

High Strain Rate Characterization of Ceramics in 
Shear. 


Final rept. 
A. Gilat. Jun 91, 58p 
Contract N00014-88-K-0733 


Ceramic materials are being used in applications that 
involve high rates of loading. Examples are jet engines 
and protective armor components. Most of the avail- 
able data with regard to dynamic response of ceramics 
have been obtained from experiments that involve 
compressive loading. Two techniques, the normal 
plate impact and the compression split Hopkinson bar, 
are most commonly used for testing under high rate 
loading in compression. Results from n plate 
impact tests generally show a increase in the yield 
stren when the Hogionot Elastic Limit (HEL) is 
transformed to uniaxial stress and compared with the 
static uniaxial yield stess. Tests on commercial alumi- 
num oxides show a dynamic yield strength of 43 Kbars 
compared to a quasi-static yield strength of 19.3 
Kbars. High strain rate tests with the compression split 
Hopkinson bar have been conducted. Results on alu- 
minum oxides at various temperatures show an in- 
crease in the compressive strength with increasing 
strain rate. 


162,205 

AD-A238 380/0 Not available NTIS 
Michigan Univ., Ann Arbor. Dept. of Materials Science 
and Engineering. 
Development of Superpiastic Structural Ceramics. 
1. W. Chen, and L. A. Xue. Sep 90, 26p ARO- 
26812.3-MS 

Contract DAAL03-89-K-0133 

Availability: Pub. in Jnl. of the American Ceramic Soci- 
ety, v73 n9 p2585-2609 Sep 90. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


162,206 

AD-A238 417/0 Not available NTIS 
Michigan Univ., Ann Arbor. Dept. of Materials Science 
and Engineering. 

Superplastic Alumina Ceramics with Grain Growth 
Inhibitors. 

L. A. Xue, X. Wu, and |. W. Chen. Apr 91, 5p ARO- 
26812.6-MS-A 

Contract DAAL03-89-K-0133 

Availability: Pub. in Jnl. of the American Ceramic Soci- 
ety, v74 n4 p842-845 Apr 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


162,207 

AD-A238 525/0 Not available NTIS 

Utah Univ., Salt Lake City. Dept. of Materials Science 

and Engineering. 

Shape and Toughening of  Cerle-Tetragonel-Zir- 
pe a oughening o' e r- 

conia-Alumina (Ce-TZP/AI203) Composites. 

J. F. Tsai, C. S. Yu, and D. K. Shetty. Mar 91, 6p 

ARO-24583.8-MS 

Contract DAALO3-87-K-0060 

Availability: Pub. in Jnl. of the American Ceramic Soci- 

ety, v74 n3 p678-681 Mar 91. Available only to DTIC 

users. No copies furnished by NTIS. 


No abstract available. 


162,208 

DE91013722/GAR PC A03/MF A01 
Clark Atlanta Univ., GA. Dept. of Chemistry. 
Precursors to Si-N-C-O ceramics: A reinvestigation 
of the polymethylvinyisilylethylenediamine sys- 
== Progress report, January 1990-December 
K. Feng, and Y. H. Mariam. Dec 90, 22p DOE/ER/ 
45306-5, CONF-900802-20 

Contract FG05-87ER45306 , ’ 
American Chemical Society (ACS) national meeting 
(200th), Washington, DC (United States), 26-31 Aug 





ing, ppmmaans by Department of Energy, Washing- 
ion, DC. 


Since condensation of dichlorosilanes and diamines 
are known to result in mixed cyclic and acyclic struc- 
tures, the various conditions under which cyclic struc- 
tures would predominate over acyclic ones and vice 
versa were explored. The results reported here not 
only clarify the misleading results reported earlier, but 
they further corroborate some of the earlier findings 
that suggested that recipe-type procedures could be 
developed to at least partially control the microstruc- 
tures of the polymers that can be prepared from dich- 
lorosilanes and diamines. 6 refs., 7 figs., 1 tab. 


162,209 
DE91014105/GAR PC A03/MF A01 
india National Labs., Albuquerque, NM. 


Shock-wave properties of orien tn ceramics. 
D. Grady. 1991, 14p SAND-91-0039C, NF- 
9107105-30 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock eT gs of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The shock and release response of a suite of high- 
strength ceramics has been investigated with con- 
troll f oven impact methods and velocity interfero- 

etry diagnostics. The study provides Hugoniot, yield 
and post-yield compressive strength, phase transfor- 
mation and tensile spall material properties data for 
these ceramics. 10 refs., 4 figs. 


162,210 

DE91014443/GAR PC A03/MF A01 
Corneil Univ., Ithaca, NY. Dept. of Materials Science 
and Engineering. 

Defects and transport in mixed oxides. Progress 


report. 

R. Dieckmann. 26 Sep 90, 30p DOE/ER/45357-4 
Contract FG02-88ER45357 

Sponsored by Department of Energy, Washington, DC. 


This report contains a brief review of work during the 
last period, personnel matters, laboratory installation 
and publications. Some topics of performed research 
are: non-stoichiometry of mixed oxides; monte carlo 
simulation of cation diffusion; thermodynamics of the 
system Fe-Mn-O at 1000 C; stabilities of oxides in the 
system Co-Fe-Mn-O at 1200 C; electrical conduction in 
mixed oxides; influence of grain size on point defects 
in oxides; influence of platinum present during non- 
stoichiometry measurements on their results; and 
tracer diffusion tests. 


162,211 
DE91014758/GAR 
MSE, Inc., Butte, MT. 
Ceramic fabrication R&D. Quarterly technical 
Sgr — fo | 1, 1990-September 30, 1990. 
1990, 45p DOE/ID/12735-T15 

Contract ACO07-881D12735 

Sponsored by Department of Energy, Washington, DC. 


This project is separated into three tasks. The first task 
is a design and oe effort to be carried out by 
MSE, Inc. The purpose of this task is to develop and 
analyze designs for various cohesive ceramic fabrica- 
tion (CCF) components, principally an MHD electrode 
for strategic defense initiative (SDI) applications. A 
high stress, low cost, ceramic component is to be se- 
lected, pom and, if possible, analyzed. The final 
design for MHD electrode comprised a layered 
structure of molybdenum disilicide graded with quartz 
glass. The design demonstrates the fabrication capa- 
bilities of the CCF process. The high stress component 
was targeted at armor applications and will be thick 
alumina plate. Silicon carbide reinforcement of the alu- 

i ill be explored. Task 2 is directed at establishing 
a mechanical properties data base for monolithic and 
laminated alumina fabricated using the CCF process. 
Task 3 involved production of a solid oxide fuel cell 
model electrode; however, work ceased when it 
became apparent that successful integration of the 
electrode modules would require additional time. Cur- 
rently, work is principally focused on the production of 
thick CCF alumina plates; three test plates were ballis- 
tically tested and a very satisfactory perform- 
ance. Silicon carbide reinforcement of the CCF alumi- 
na is being explored. Effort on the CCF processing of 
molybdenum disilicide (a nonoxide material) continued 
at a reduced level. Sinter aids were explored, and den- 
sities of 87% theoretical density on pressureless sin- 


PC A03/MF A01 


162,214 
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= dry pressed pellets were achieved. 1 ref., 9 figs., 


162,212 
DE91014816/GAR PC A03/MF A01 
Delaware Univ., Newark. Dept. of Physics and Astron- 


omy. 
Fundamental studies of iron-rare-earth- 
- C. Hadjipanayis. 19 Feb 91, 17p DOE/ER/45413- 


Contract FG02-90ER45413 
Sponsored by Department of Energy, Washington, DC. 


This project is focussed on the study of magnetic and 
structural properties of new phases and i i 


(melt-spinning) to prepare these phases 
fine grain microstructures that can lead to high coerci- 
vities. (3) The relationships of hard magnetic proper- 
ties to microstructures and magnetic domain structure 
determined by transmission electron microscopy. 


162,213 

DE91014903/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Fs fleas eames aatatcammaieaahed 


1 

B. Morosin, E. L. Venturini, and D. S. Ginley. 1991, 
12p SAND-91-0771C, CONF-910736-4 

Contract AC04-76DP00789 

International conference on materials and mecha- 
nisms of superconductivity, Kanazawa (Japan), 22-26 
raw 1 “eo Sponsored by Department of Energy, Wash- 
ington, DC. 


Single with nominal _ stoichiometry 
Tota2BascusO10 (Tl-2223) and TiCa2Ba2Cu309 
(Tl-1223) have been annealed in flowing oxygen or ni- 
— and the complete crystal structure determined 
by least-squares refinement of Mo K(alpha) x-ray dif- 
fraction data. Small atomic displacements are found 
after the anneals that are consistent with a model in 
which small amounts of Tl(sup 1+) present in the TI-O 
layer are subsequently reversibly oxidized/reduced 
during mild oxygen/nitrogen anneals to Ti(sup 3+). 

le substantial changes in oxygen content in the 
TI-O layers with annealing, Meissner data show very 
modest shifts in the superconducting transition tem- 
perature, suggesting little change in the carrier con- 
centration in the ‘sub 2) planes. 2 refs. 


162,214 

DE91014955/GAR 

Oak Ridge National Lab., TN. 
Metals and Ceramics Division 


PC A08/MF A02 


progress report for 
September 30, 1990. 
IRNL-6653 


period 

Apr 91, 174p 
Centract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This report provides a brief overview of the activities 
and accomplishments of the Metals and Ceramics 
(M&C) Division during fiscal year (FY) 1990. The divi- 

ion i ized to provide technical support, primarily 
i erials, for the various tech- 
nologies being developed by the US Department of 
Energy (DOE). Activities span the range from basic re- 
search (through applied research and engineering de- 
velopment) to industrial research (through cooperative 
research and a strong techi transfer program). 
The division is organized in functional groups that en- 
compass nearly all of the disciplines needed to devel- 
op and to apply materials in structural applications. 
Sections 1 lh 4 describe the different functional 
groups; Section 5 provides an alternative view of the 
division in terms of the major programs, most of which 
cross group lines; and Section 6 summarizes external 
interactions including cooperative research programs 
and technology transfer activities. Appendices de- 
scribe the organizational structure, note personnel 
changes, present honors and awards received by divi- 
sion members, and contain listings of publications 
completed and presentations made at technical meet- 
ings. 
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162,215 
DE91015387/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

Publications of the Fossil Energy Advanced Re- 
search and Technology Development Materials 
Program, June 1, 1989 through March 31, 1991. 
ex 

P. T. son. Jun 91, 57p ORNL/FMP-91/3 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The objective of the Fossil Energy Advanced Re- 
search and Technology Development (AR&TD) Mate- 
rials Program is to conduct research and development 
on materials for fossil energy applications, with a focus 
on the longer-term needs for materials with general 
applicability to the various fossil fuel technologies. The 
scope of the program addresses materials require- 
ments for all fossil energy systems, including materials 
for coal preparation, coal liquefaction, coal gasifica- 
tion, heat engines and heat recovery, combustion sys- 
tems and fuel cells. The research conducted on the 
program is divided cog the following areas: (1) ce- 
ramics, (2) new alloys, (3) corrosion and erosion re- 
search, and (4) program development and technology 
transfer. This oe covers the period of June 1, 
1989, through March 31, 1991, and is a supplement to 
previous bibliographies in this series. It is the intent of 
this series of bibliographies to list only those publica- 
tions that can be conveniently obtained by a research- 
er through relatively normal channels. The publications 
listed in this document have been limited to topical re- 
ports, open literature publications in refereed journals, 
full-length papers in published proceedings of confer- 
ences, mete pe papers in unrefereed journals, and 
books and book articles. 


162,216 

DE91015557/GAR PC A03/MF A01 
nne National Lab., IL. 

ANL’s development of conductive ceramic compo- 

nents for MCFC. 

G. H. Kucera, and A. P. Brown. 1991, 17p ANL/CP- 

73155, CONF-9101102-3 

Contract W-31109-ENG-38 

Morgantown Energy Technology Center (METC) con- 

tractors review meeting, Morgantown, WV (United 

States), 5-6 Jan 1991. Sponsored by Department of 

Energy, Washington, DC. 


The emphasis of this project is to develop new, con- 
ductive ceramic materials and to produce structures 
from these materials for use as the components in the 
molten carbonate fuel cell (MCFC). The components 
under study include the cathode, anode, and intercon- 
nect, each of which is at a different stage of develop- 
ment. The cathode work focuses on assessing the via- 
bility of LiFeO(sub 2) as a replacement for the state-of- 
the-art NiO; this assessment relies on cell testing, with 
the performance data serving as the bases for compo- 
nent improvement. The ai studies seek to develop 
the required conductivity in a stable compound that ex- 
hibits little sensitivity to the range of anode oxygen par- 
tial pressures; this can be achieved through doping. 
The interconnect work emphasizes determining the 
effect of fuel and oxidant on conductivity, material 
properties, and structural integrity. 4 refs., 4 figs. 


162,217 

PAT-APPL-7-490 895/GAR PC NO3/MF A01 
Sandia National Labs., Albuquerque, NM. 

Method of bonding single crystal quartz by field- 
assisted bonding. 

Patent Application. 

R. M. Curlee, C. D. Tuthill, and R. D. Watkins. Filed 9 
Mar 90, 24p DE91011681 

Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The method of producing a hermetic stable structural 
bond between quartz crystals includes providing first 
and second quartz crystals and depositing thin films of 
borosilicate glass and silicon on portions of the first 
and second crystals, respectively. The portions of the 
first and second crystals are then j in a sur- 
face contact relationship and heated to a temperature 
for a period sufficient to cause the glass and silicon 
films to become electrically conductive. An electrical 
potential is then applied across the first and second 

is for creating an electrostatic field between the 
adjoining surface eof and causing the juxtaposed 
portions to be attracted into an intimate contact and 
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form a bond there between for joining the adjoining 
surfaces of the crystals. 2 figs. (ERA citation 
16:017694) 


162,218 

PAT-APPL-7-490 896/GAR 
Oak Ridge National Lab., TN. 
Silicon nit material with enhanced prop- 
erties and method of its manufacture. 

Patent Application. 

C. E. Holcombe, H. D. Kimrey, and A. H. Gorin. Filed 
9 Mar 90, 20p DE91011643 

Contract ACO5-840R21400 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The specification discloses a silicon nitride-based ma- 
terial and method of its manufacture wherein the mate- 
rial includes silicon nitride particles coated with yttrium 
aluminate. The material in a sintered form exhibits an 
increased melting point of at least about 
1800(degrees)C in the grain boundaries as compared 
to prior silicon nitride-based sintered articles which 
achieved a grain boundary melting point of only about 
1500(degrees)C. Sintered articles made from the ma- 
terial also exhibit improved fracture toughness, hard- 
ness and density for use in high-temperature applica- 
tions. 2 tabs. 


PC NO3/MF A01 


162,219 

PAT-APPL-7-648 772/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. —_ B. Johnson Space Center. 

Metallic Threaded Composite Fastener. 

Patent Application. 

T. J. Dunn. Filed 31 Jan 91, 14p N91-23491/4 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A metallic threaded composite fastener, particularly 
suited for high temperature applications, has a body 
member made of high temperature resistant compos- 
ite material with a ceramic coating. The body member 
has a head portion configured to be installed in a coun- 
tersunk hole and a shank portion which is noncircular 
and tapered. One part of the shank may be noncircular 
and the other part tapered, or the two types of surface 
could be combined into a frustum of a noncircular 
cone. A split collar member made of high strength, 
high temperature tolerant metal alloy is split into two 
halves and the interior of the halves are configured to 
engage the shank. The exterior of the collar has a cir- 
cumferential groove which receives a lock ring to 
secure the collar halves to the shank. In the assem- 
bled condition ——, may be transmitted from the 
body to the split collar by the engaged noncircular por- 
tions to install and remove the fastener assembly into 
or from a threaded aperture and shear loads in the 
collar threads are transferred to the shank tapered 

ion as a combination of radial compression and 
axial tension loads. Thus, tension loads may be ap- 
plied to the fastener shank without damaging the ce- 
ramic coating. 


Coatings, Colorants, & Finishes 


162,220 

AD-A238 313/1/GAR 
Laser Science Co., Ames, IA. 
Laser Deposition of Cubic Boron Nitride on Elec- 
tronic Materials. 

yy rept. 15 Jun-14 Jul 91. 

A. Molian, M. Rao, and P. Molian. 12 Jul 91, 7p 
Contract N00014-91-C-0102 


PC A02/MF A01 


This interim report describes the work performed 
during the first month of SBIR Phase | research on the 
laser ablation methodology of cubic boron nitride dep- 
osition on electronic materials. Specifically, the report 
presents our initial efforts dealing with material pro- 
curement, experimental design and setup, err 
experiments, results and some discussion. The wot 
shows the potential of laser for the synthesis of cubic 
boron nitride. 


162,221 
AD-A238 602/7/GAR 
EPIR Ltd., Oakbrook, IL. 


PC A03/MF A01 


Evaluation of the Feasibility and the Cost of 
HgCdTe Epitaxial Layers Grown by Molecular 
Beam Epitaxy on CdTe, CdZnTe and GaAs Sub- 
strates. 

Final rept. 15 Jul 90-14 Jan 91. 

J. P. Faurie. 14 Jan 91, 199 AFOSR-TR-91-0578 
Contract F49620-90-C-0062 


In this contract which has been awarded to EPIR Ltd. 
two tasks were assigned. The first one was related to 
the evaluation of the cost mercury cadmium tellurium 
epitaxial layers grown by Molecular Beam Epitaxy 
(MBE) on various substrates. The substrates which 
were supposed to be considered are Cadmium Tellu- 
ride, CdZnTe and Gallium Arsenic. In addition, EPIR 
has also analyzed the cost on silicon substrates since 
Si is currently considered to be the most important 
substrates for IR photodiode technology. The second 
task was related to the feasibility of growing a few 
HgCdTe epilayers by MDE with at least one exhibiting 
standard specifications. 


162,222 

AD-A238 618/3/GAR PC A03/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Materials 
Science. 

Determining Stresses in Composites. 

Technical rept. 

J. B. Cohen. Jul 91, 12p Rept no. TR-31 

Contract N00014-80-C-1116 


The basic diffraction techniques for the stress tensor 
analysis are reviewed, with particular emphasis on 
what can be done without knowing the unstressed lat- 
tice parameters(s). Examples are given of the residual 
stresses in thin films, how to measure the bonding and 
yield stress in composites and separating the micro 
and macrostresses to examine load sharing between 
phases. In this paper the term composite includes thin 
films on substrates, and steel, as well as other phase 
mixtures i.e. to include any arrangement where one 
jeg has its properties affected by the presence of 
another. 


162,223 

N91-27328/4/GAR PC A08/MF A02 
State Univ. of New York at Buffalo. Dept. of Chemical 
Engineering. 

hey of High Performance Ceramic Fibers b 
Chemical Vapor Deposition for Advanced Metal 
lics Reinforcing. 

Final Technical Report, 1988 - 1991. 

V. Revankar, and V. Hlavacek. May 91, 167p NAS 
1.26:185384, NASA-CR-185384 

Contract NAG3-897 


The chemical vapor deposition (CVD) synthesis of 
fibers capable of effectively reinforcing intermetallic 
matrices at elevated temperatures which can be used 
for potential applications in high temperature compos- 
ite materials is described. This process was used due 
to its advantage over other fiber synthesis processes. 
It is extremely important to produce these jibers with 
good reproducible and controlled growth rates. How- 
ever, the complex interplay of mass and energy trans- 
fer, blended with the fluid dynamics makes this a formi- 
dable task. The design and development of CVD reac- 
tor assembly and system to synthesize TiB2, CrB, 
B4C, and TiC fibers was performed. Residual thermal 
analysis for estimating stresses arising form thermal 
expansion mismatch were determined. Various tech- 
niques to improve the mechanical properties were also 
performed. Various techniques for improving the fiber 
properties were elaborated. The crystal structure and 
its orientation for TiB2 fiber is discussed. An overall 
view of the CVD process to develop CrB2, TiB2, and 
other high performance ceramic fibers is presented. 


162,224 
N91-27330/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Vacuum Vapor Deposition: A Spinoff of Space 
Welding Development. 

. M. Poorman. Jun 91, 13p NAS 1.15:103542, 
NASA-TM-103542 


A vapor deposition process has been defined through 
a spinoff effort of space welding development. In this 
development for welding in a space environment, a 
hollow electrode was used to add gas precisely at the 
welding arc. This provides gas for ionization which car- 
ries the welding arc current. During this welding devel- 





opment metal vapor coatings were observed. These 
coatings are unique in that they are produced by a new 
process. Some coatings produced and the potential of 
this new and innovative vapor deposition process are 
characterized. Advantages over prior art are dis- 
cu: 


162,225 

N91-27331/8/GAR PC A03/MF A01 
College of William and Mary, Williamsburg, VA. 

Effects of the Interaction of Polymeric Materials 
with the Space Environment. 

Semiannual Status Report, 1 Jan. - 15 Jun. 1991. 

R. L. Kiefer, and R. A. Orwoll. 1991, 28p NAS 
1.26:188659, NASA-CR-188659 

Contract NCC1-126 


Polymeric materials in low earth orbit will be exposed 
to a harmful environment mainly due to atomic oxygen 
and ultraviolet radiation. In geosynchronous earth 
orbit, the major hazards to such materials are energet- 
ic charged particles and ultraviolet radiation. The 
progress of studies on the effects of these hazards on 
a polyetherimide, a polyimide, and an epoxy adhesive 
is presented. 


162,226 

N91-27332/6/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

— AL. George C. Marshall Space Flight 
inter. 

Proof Test Diagrams for Zerodur Glass-Ceramic. 

D. S. Tucker. Jun 91, 11p NAS 1.15:103543, NASA- 

TM-103543 


Proof test diagrams for Zerodur glass-ceramics are 
calculated from available fracture mechanics data. It is 
shown that the environment has a large effect on mini- 
mum time-to-failure as predicted by proof test dia- 
grams. 


162,227 

PAT-APPL-7-441 025/GAR PC NO3/MF A01 
Sandia National Labs., Albuquerque, NM. 
Carrier-lifetime-controlied selective etching proc- 
ess for semiconductors using photochemical 
etching. 

Patent Application. 

C. |. H. Ashby, and D. R. Myers. Filed 24 Nov 89, 
22p DE91011662 

Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The minority carrier lifetime is significantly much short- 
er in semiconductor materials with very high impurity 
concentrations than it is in semiconductor materials 
with lower impurity concentration levels. This phe- 
nomenon of reduced minority carrier lifetime in semi- 
conductor materials having high impurity concentra- 
tions is utilized to advantage for permitting highly se- 
lective semiconductor material etching to be achieved 
using a carrier-driven photochemical etching reaction. 
Various means may be employed for increasing the 
local impurity concentration level in specific near-sur- 
face regions of a semiconductor prior to subjecting the 
semiconductor material to a carrier-driven photochem- 
ical etching reaction. The regions having the localized 
increased impurity concentration form a self-aligned 
= inhibiting photochemical etching at such local- 

eee while the adjacent regions not having in- 
one impurity concentrations are selectively photo- 


chemically etched. Liquid- or gas-phase etching may 
be performed. 


162,228 

PAT-APPL-7-478 376/GAR PC NO3/MF A01 
Sandia National Labs., Albuquerque, NM. 

Porous silicon formation and etching process for 
use in silicon micromachining. 

Patent Application. 

T. R. Guilinger, M. J. Kelly, S. B. Martin, J. O. 
Stevenson, and S. S. Tsao. Filed 12 Feb 90, 21p 
DE91011575 

Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A reproducible ocess for uniformly etching silicon 
from a series o' icromechonicel structures used in 
electrical devices and the like includes providing a mi- 
cromechanical structure having a silicon layer with de- 


fined areas for removal thereon and an electrochemi- 
cal cell containing an aqueous hydrofluoric acid elec- 
trolyte. The micromechanical structure is submerged 
in the electrochemical cell and the defined areas of the 
silicon layer theron are anodically biased by passing a 
current through the electrochemical cell for a time 
period sufficient to cause the defined areas of the sili- 
con layer to become porous. The formation of the 
depth of the porous silicon is regulated by controlling 
the amount of current passing through the electro- 
chemical cell. The micromechanical structure is then 
removed from the electrochemical cell and submerged 
in a hydroxide solution to remove the porous silicon. 
The process is subsequently repeated for each of the 
series of micromechanical structures to achieve a re- 
producibility better than 0.3%. 1 fig. (ERA citation 
16:018131) 


162,229 
PAT-APPL-7-618 854/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 
inter 
Improved Sprayable Lightweight Abiative Coating. 
= Application. 
W. G. Simpson, M. H. Sharpe, and W. E. Hill. Filed 
28 Nov 90, 8p N91-24426/9 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An improved lightweight, ablative coating is disclosed 
that may be spray applied and cured without the devel- 
opment of appreciable shrinkage cracks. The ablative 
mixture consists essentially of phenolic microballoons, 
hollow glass spheres, glass fibers, ground cork, a flexi- 
bilized resin binder, and an activated colloidal clay. 


162,230 

PAT-APPL-7-699 130/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Ceramic Coatings on Smooth Surfaces. 

Patent Application. 

R. A. Miller, W. J. Brindley, and C. J. Rouge. Filed 13 
May 91, 12p N91-25298/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A metallic coating is plasma sprayed onto a smooth 
surface of a metal alloy substitute or on a bond coat- 
ing. An initial thin ceramic layer is low pressure 
sprayed onto the smooth surface of the substrate or 
bond coating. Another ceramic layer is atmospheric 
plasma sprayed onto the initial ceramic layer. 


162,231 

PATENT-5 012 062 Not available NTIS 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

— High Emittance Radiator Surfaces. 
atent. 

B. A. Banks. Filed 18 Jul 89, patented 30 Apr 91, 6p 

N91-25296/5, PAT-APPL-7-381 240 

Supersedes PAT-APPL-7-381 240. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


High emittance radiator surfaces are produced by arc- 
texturing. This process produces such a surface on a 
metal by scanning it with a low voltage electric arc 
from a carbon electrode in an inert environment. 


Composite Materials 


162,232 

AD-A238 052/5/GAR PC A04/MF A01 
Naval span gn School, Monterey, CA. 

Effect of Alumina Particle Additions on the Aging 
Kinetics of 6061 Aluminum Matrix Composites. 
Master’s thesis. 

S. M. Allen. Jun 90, 62p 


egg scanning calorimetry (DSC) was conducted 

using a monolithic 6061 aluminum material and two 
6061 aluminum matrix composite materials. The com- 
posite materials were reinforced with 10 volume per- 


162,235 


MATERIALS SCIENCES 
Composite Materials 


cent and 15 volume percent alumina particles. Electri- 
cal resistivity and hardness measurements during iso- 
thermal aging treatments were also conducted. The ef- 
fey of prior aging and alumina particle additions on 
pr aye kinetics and the thermal stability of the met- 
le phases in each material were studied. The re- 
sults were used to characterize the effect of reinforce- 
ment on the aging kinetics of composite materials. 


162,233 

AD-A238 277/8/GAR PC A08/MF A02 
Materials Sciences Corp., Blue Bell, PA. 

Composite Specimen Design Analysis. Volume 2. 
Experimental Efforts. 

Final rept. 12 Jun 87-30 Jun 90. 

J. A. Keesler, and D. F. Adams. Jan 91, 156p M! 
TFR-2110/1705-VOL-2, UW-CMRG-P- $0-101-VOL: 2, 
MTL-TR-91-5-VOL-2 

Contract DAAL04-87-C-0064 

See also Volume 1, AD-A235 990. Prepared in — 
eration with University of Wyoming, Department of 
chanical Engineering, Conposien Materials Weceerch 
Group, Laramie, WY. 


This composite material test methods investigation in- 
volved the performance of seventeen different 
of mechanical tests, all of which fell into one of five 
primary cat ies: axial tension, axial compression, 
in-plane shear, interlaminar shear, or combined shear 
stress. All test specimens were fabricated from Hercu- 
les AS4/3501-6 carbon/epoxy prepreg tape. In most 
cases, several different laminate configurations were 
tested using each method. The influence of potentially 
important test parameters such as imen dimen- 
sions, ply angles, etc., on the results of a particular test 
was determined by testing ing specimens of slightly differ- 
ent configurations while maintaining while maintaining 
the same basic methodology. It was therefore possible 
to compare results from a basic test method with those 
from a slight variation of the same method, as well as 
other basic methods from within the same primary 
category. 


162,234 

AD-A238 475/8/GAR PC A03/MF A01 
Lynntech, Inc., Bryan, TX. 

Oxidation and Wear Resistant Carbon-Carbon 


posites. 
Final rept. 1 Oct 90-30 Apr 91. 
R. O. Corden, C. E. Salinas, O. J. Murphy, and G. D 
Hitchens. 30 May 91, 41p ARO-28256.1-MS-SBI 
Contract DAALO3-90-C-0016 


Widespread application of carbon carbon composites 
has been restricted by their low oxidation resistance at 
elevated temperatures. A major barrier to the develop- 
ment of protective ceramic coatings for these materi- 
als is the lack of experimental methods of aes oper 
pr egroare crack-free, protective ceramic 

igh deposition rates in a cost-effective manner. the 
Omectes of this project is to develop dense, adherent, 
electrophoretically deposited ceramic coatings on 
carbon-carbon composites, giving rise to enhanced 
oxidation resistance and wear resistance. Ceramic ma- 
terials, coating additives and methods for bonding and 
densifying the selected materials have been identified. 
A tend a range of ceramic materials were successfully 
deposited on carbonaceous substrates from a non- 
aqueous deposition bath using electrophoresis. De- 
posited ceramic layers were bonded using either poly- 
meric binders of organometallic compounds or inor- 
- phosphate-based binders. Attempts to densify 

ceramic coatings were unsuccessful. 


162,235 
DE91012531/GAR PC A03/MF A01 
= Ridge National Lab., T' 

of high-density fiber-reinforced sili- 
poco FCVI com 
Y. G. Roman, D. P. Stinton, 4 M. Besmann. 
1991, 18p CONF-9109156-1 
Contract AC05-840R21400 
Meeting of European Chemical Vapor Deposition 
(EURO CVD) (8th), Glasgow (UK), 8-13 Sep 1991. 
Sponsored by Department of Energy, Washington, DC. 
we on s of this document are illegible in microfiche 
pr 


The objective of this study is to determine conditions 
for optimum (uniform) matrix distribution for forced- 
flow chemical vapor infiltration (FCV!) produced silicon 
carbide composites. In particular, the effect of the ther- 
mal gradient across the preform and the densification 
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time on composite overall density and density gradi- 
ents were investigated. 7 refs., 5 figs. 


162,236 

DE91013388/GAR 

Los Alamos National Lab., NM. 
Texture dev nt in CU-W composites. 

W. J. Poole, J. D. Embury, U. F. Kocks, and R. E. 
Bolmaro. 1991, 18p LA-UR-91-1733, CONF- 
9109159-1 

Contract W-7405-ENG-36 

Riso international symposium on metallurgy and mate- 
rials science, metal matrix composites: processing, mi- 
crostructure and properties (12th), Rosario (Argenti- 
na), 2-6 Sep 1991. Sponsored by Department of 
Energy, Washington, DC. 


PC A03/MF A01 


A model system of polycrystalline Cu containing con- 
tinuous fibers of W has been deformed in plane strain 
compression so that the imposed flow occurred per- 
pendicular to the fiber axis. A technique has been de- 
veloped to grid the sample to examine the detailed dis- 
tribution of strain around the fibers. In addition, texture 
measurements have been conducted to compare the 
behavior of the composite with that of unreinforced 
copper of similar grain size. These observations allow 
the texture components which arise due to the con- 
straints exerted by the fibers to be related to the flow 
pattern imposed by the fibers. 6 refs., 7 figs. 


162,237 
DE91014952/GAR PC A07/MF A02 
Oak Ridge National Lab., TN. 

Process simulator/trainer for the process invento- 
ry control system 20-MW freezer/sublimer. 

P. A. Tapp, C. L. Carnal, J. C. Wells, J. D. Belcher, 
and F. R. Gibson. May 91, 133p ORNL/TM-11772 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This report describes the development of a process 
simulator/trainer for the Process Inventory Control 
System project. The main objective of this work was to 
build a plant simulator that accepts control signals 
from the Texas Instruments D/3 distributed control 
system and produces plant signals to mimic the behav- 
ior of a 20-MW freezer/sublimer unit. The simulator/ 
trainer will be used as a surrogate plant to debug con- 
trol system hardware/software and to train operators 
to use the new D/3 distributed control system without 
disturbing the processing of the Paducah Gaseous Dif- 
fusion Plant. 4 refs., 28 figs., 8 tabs. 


162,238 

N91-26233/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

a of Interfacial Shear Strength in SiC/ 
SI3N4 posites. 

J. |. Eldridge, R. T. Bhatt, and J. D. Kiser. 1991, 20p 
NAS 1.15:103739, E-5979, NASA-TM-103739 
Contract DA PROJ. 1L1-61102-AH-45 

Presented at the 15th Annual Conference on Compos- 
ites and Advanced Ceramics, Cocoa Beach, Fl, 13-16 
Jan. 1991; Sponsored by the American Ceramic Socie- 
ty. 


A fiber push-out technique was used to “termine 
fiber/matrix interfacial shear strength (IS. _: silicon 
carbide fiber reinforced reaction-bonded silicon nitride 
(SiC/RBSN) composites in the as-fabricated condition 
and after consolidation by hot isostatic pressing 
(HiPing). In situ video microscopy and acoustic emis- 
sion detection greatly aided the interpretation of push- 
out load/displacement curves. 


162,239 

N91-26234/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

oe. Routes to Silicon Carbide and Silicon 
a gens CMmc. 

|. Hurwitz, P. J. Heimann, J. Z. Gyekenyesi, J. 
Ads and X. Y. Bu. 1991, 13p NAS 1.15:104372, 
E-6054, NASA-TM- 104372 

Contracts NCC3-63, NAG3-749 

Presented at the 15TH Annual Conference on Com- 
posites and Advanced Ceramics, Cocoa Beach, Fl, 13- 
16 Jan. 1991; Sponsored by the American Ceramic 
Society. 


An overview of two approaches to the formation of ce- 
ramic composite matrices from polymeric precursors is 
presented. Copolymerization of alkyl- and alkenyisi- 
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lanes (RSiH3) represents a new precursor system for 
the production of Beta-SiC on pyrolysis, with copoly- 
mer composition controlling polymer structure, char 
yield, and ceramic stoichiometry and a Po- 
lysilsesquioxanes which are synthesized readily and 
can be handled in air serve as precursors to Si-C-O 
ceramics. Copolymers of phenyl and methyl silses- 
quioxanes display rheological properties favorable for 
composite fabrication; these can be tailored by control 
of pH, water/methoxy ratio and copolymer composi- 
tion. Composites obtained from these utilize a carbon 
coated, eight harness satin weave Nicalon cloth rein- 
forcement. The material exhibits nonlinear stress- 
strain behavior in tension. 


162,240 


N91-26238/6/GAR PC A10/MF A03 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Development and Verification of Global/Local 
Analysis Techniques for Laminated Composites. 
Interim Report. 

D. M. Thompson, and O. H. Griffin. Jun 91, 222p 
NAS 1.26:185060, VPI-E-91-12, NASA-CR-185060 
Contract NAG1-675 


A two-dimensional to three-dimensional global/local 
finite element approach was developed, verified, and 
applied to a laminated composite plate of finite width 
and length containing a central circular hole. The re- 
sulting stress fields for axial compression loads were 
examined for several symmetric stacking sequences 
and hole sizes. Verification was based on comparison 
of the displacements and the stress fields with those 
accepted trends from previous free edge investiga- 
tions and a complete three-dimensional finite element 
solution of the plate. The laminates in the compression 
study included symmetric cross-ply, angle-ply and 
quasi-isotropic oy sequences. The entire plate 
was selected as the global model and analyzed with 
two-dimensional finite lanes. Displacements along 
a region identified as the global/local interface were 
applied in a kinematically consistent fashion to inde- 
pendent three-dimensional local models. Local areas 
of interest in the plate included a portion of the straight 
free edge near the hole, and the immediate area 
around the hole. interlaminar stress results obtained 
from the global/local analyses compares well with pre- 
viously reported trends, and some new conclusions 
about interlaminar stress fields in plates with different 
laminate orientations and hole sizes are presented for 
compressive loading. The effectiveness of the global/ 
local procedure in reducing the computational effort 
required to solve these problems is clearly demon- 
strated through examination of the computer time re- 
quired to formulate and solve the linear, static system 
of equations which result for the global and local analy- 
ses to those required for a complete three-dimensional 
formulation for a cross-ply laminate. Specific proces- 
sors used during the analyses are described in general 
terms. The application of this global/local technique is 
not limited software system, and was devel and 
described in as general a manner as possible. 


162,241 


N91-27221/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Sliding Wear of Self-Matea AL203-SiC Whisker Re- 
inforced Com es at 23-1200 C. 

. O. Book, and C. Dellacorte. Jul 91, 
29p NAS 1.15:104490, E-6344, NASA-TM-104490 


Microstructural changes occurring during sliding wear 
of self-mated Al203-SiC whisker reinforced compos- 
ites were studied using optical, scanning electron mi- 
croscopy, and transmission electron microscopy. Pin- 
on-disk specimens were slid in air at 2.7 m/sec sliding 
velocity under a 26.5 N load for 1 hr. Wear tests were 
conducted at 23, 600, 800, and 1200 C. Mild wear with 
a wear factor of 2.4 times 10(exp -7) to 1.5 times 
10(exp -6) cu mm/Nm was experienced at all test tem- 
peratures. The composite shows evidence of wear by 
fatigue mechanisms at 800 C and below. Tribochemi- 
cal reaction (SiC oxidation and reaction of SiO2 and 
A203) leads to intergranular failure at 1200 C. Distinct 
microstructural differences existing at each test tem- 
perature are reported. 


162,242 


N91-27223/7/GAR PC A03/MF A01 
Washington Univ., St. Louis, MO. Center for Computa- 
tional Mechanics. 


Hierarchic Models for Laminated Plates. 
Interim Report. 

B. A. Szabo, and R. L. Actis. ead 18p NAS 
1.26: 188638, NASA-CR-18863! 

Contract NAG1-639 


The research conducted in the formulation of hierar- 
chic models for laminated plates is described. The 
work is an extension of the work done for laminated 
strips. The use of a single parameter, beta, is investi- 
— that represents the degree to which the equilibri- 

uations of three dimensional elasticity are satis- 
fied. he powers of beta identify members in the hier- 
archic sequence. Numerical examples that were ana- 
lyzed with the proposed sequence of models are in- 
cluded. The results obtained for square plates with uni- 
form loading and homogeneous boundary conditions 
are very encouraging. Several cross-ply and angle-ply 
laminates were evaluated and the results compared 
with those of the fully three dimensional model, com- 
puted using MSC/PROBE, and with previously report- 
ed work on laminated strips. 


162,243 
N91-27224/5/GAR PC A05/MF A01 
Cleveland State Univ., OH. 

Creep and Fracture of Dispersion-Strengthened 
Materials. 

Final Report. 

S. V. Raj. Jun, al “ee NAS 1.26:185299, E-3612, 
NASA-CR-18 

Contract NCGS. 72 


The creep and fracture of dispersion strengthened ma- 
terials is reviewed. A compilation of creep data on sev- 
eral alloys showed that the reported values of the 
stress exponent for creep varied between 3.5 and 100. 
The activation energy for creep exceeded that for lat- 
tice self diffusion in the matrix in the case of some ma- 
terials and a threshold stress behavior was generally 
reported in these instances. The threshold stress is 
shown to be dependent on the interparticle spacing 
and it is significantly affected by the initial microstruc- 
ture. The effect of particle size and the nature of the 
dispersoid on the threshold stress is not well under- 
stood at the present time. In general, most studies indi- 
cate that the microstructure after creep is similar to 
that before testing and very few dislocations are usual- 
ly observed. It is shown that the stress acting on a dis- 
persoid due to a rapidly moving dislocation can exceed 
the particle yield strength of the G sub p/1000, where 
G sub p is the shear modulus of the dispersoid. The 
case when the particle deforms is examined and it is 
suggested that the dislocation creep threshold stress 
of the alloy is equal to the yield strength of the disper- 
soid under these conditions. These results indicate 
that the possibility that the dispersoid creep threshold 
stress is determined by either the particle yield 
strength or the stress required to detach a dislocation 
from the dispersoid matrix interface. The conditions 
under which the threshold stress is influenced by one 
or the other mechanism are discussed and it is shown 
that the particle yield — is important until the 
extent of dislocation core relaxation at the dispersoid 
matrix interface exceeds about 25 pct. depending on 
the nature of the particle matrix combination. Finally, 
the effect of grain boundaries and grain morphology on 
the creep and fracture behavior of dispersoid strength- 
ened alloys is examined. 
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N91-27242/7/GAR PC A06/MF A02 
Case Western Reserve Univ., Cleveland, OH. 
Development of Graphite/Copper Composites Uti- 
lizing Engineered Interfaces. 

Master’s Thesis. 

S. M. Devincent. Jun 91, 107p NAS 1.26:187143, 
NASA-CR-187143 

Contract NCC3-94 

Sponsored in Part by Darpa. 


In situ measurements of graphite/copper alloy contact 
angles were made using the sessile drop method. The 
interfacial energy values obtained from these meas- 
urements were then applied to a model for the fiber 
matrix interfacial debonding phenomenon found in 
Far eas composites. The formation obtained 

‘om the sessile drop tests led to the development of a 
copper alloy that suitably wets graphite. Characteriza- 
tion o Br rent cl alloy interfaces su — to 
elevated temperatures was conducted using inning 
Electron Microscopy, Energy Dispersive Spectrosco- 
py, Auger Electron Spectroscopy, and X Ray Diffrac- 
tion analyses. These analyses indicated that during 





sessile drop tests conducted at 1130 C for 1 hour, 
copper alloys containing greater than 0.98 at pct chro- 
mium form continuous reaction layers of approx. 10 mi- 
crons in thickness. The reaction layers are adherent to 
the graphite surface. The copper wets the reaction 
= to form a contact angle of 60 deg or less. X ray 
¢ — results indicate that the reaction layer is 
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N91-27243/5/GAR PC A03/MF A01 
California Univ., Santa Barbara. 

Mechanical Behavior of a Continuous Fiber Rein- 
forced Aluminum Matrix Composite Subjected to 
Transverse and Thermal Loading. 

Final Report. 

S. Jansson, and F. A. Leckie. Jun 91, 33p NAS 
1.26:187132, NASA-CR-187132 

Contract NAG3-894 


The transverse properties of an aluminum alloy metal 
matrix composite reinforced by continuous alumina 
fibers were investigated. The composite is — 
to both mechanical and cyclic thermal loading. re- 
sults of an experimental program indicate that the 
shakedown concept of structural mechanics provides 
a means of describing the material behavior. When the 
loading conditions are within the shakedown region, 
the material finally responds in an elastic manner after 
initial plastic response, and for loading conditions out- 
side the shakedown region, the material exhibits a 
rapid incremental plastic strain accumulation. The fail- 
ure strain varies by an order of eg oe according to 
the operating conditions. Hence, for high mechanical 
and low thermal loading, the failure strains is small; for 
low mechanical and high thermal loading, the failure 
strain is large. 
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N91-27246/8/GAR PC A12/MF A03 
Mississippi Remote Sensing Center, Mississippi State. 
Proceedings of the Advisory Committee on Stand- 
— of Carbon-Phenolic Test Methods and 


ications. 
W. B. Hall. 4 Mar 91, 259p NAS 1.26:188678, NASA- 
CR-188678 
Contract NAG8-545 
Meeting Held in Elizabethton, TN, 15-16 Nov. 1990. 


Proceedings of the Advisory Committee on Standardi- 
zation of carbon-phenolic test methods and specifica- 
tions are compiled. The following subject areas are 
covered: ashing procedures and alkali metal content 
of carbon fiber and fabrics; SPIP product identification 
code; SPIP initiative to adopt a water-soluble rayon 
yarn lubricant/size for weaving; fabric oxidation mass 
loss test; shelf life limit for prepregs, industry standard; 
silicon contamination update; resin, filler, and fabric 
content in prepreg; carbon assay testing calibration; 
thiokol rayon specifications; and SPIP low conductivity 
PAN program. 
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N91-27247/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Matrix Plasticity in SiC/Ti-15-3 Composite. 

B. A. Lerch. Jul 91, 11p NAS 1.15:103760, E-6017, 
NASA-TM-103760 


An experimental method is described which allows for 
the observation of slip bands due to matrix plasticity in 
the SiC/Ti-15-3 composite system. A post-test heat 
treatment and subsequent chemical etch is employed 
to reveal slip bands in the titanium matrix. Composite 
specimens of various laminates were examined after 
tensile testing at room temperature. This method de- 
finitively shows that matrix plasticity has occurred in all 
the laminates investigated and at load/strain levels 
which were insufficient to cause fiber breakage. 
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N91-27285/6/GAR PC A15/MF A03 
Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
NASA-UVA Light Aerospace Alloy and Structures 
Tech Program (La2st). 

Progress Report, 1 Jan. - 30 Jun. 1991. 

R. P. Gangloff. 30 Jun 91, 347p NAS 1.26:188626, 
UVA/528266/MS91/108, NASA-CR-188626 

Contract NAG1-745 


No abstract available. 
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N91-27293/0/GAR 
(Order as N91-27285/6/GAR, PC A15/MF 
A03) 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Investigation of the Effect of Thermal Exposure on 
the Mechanical Properties of Titanium/SiC Com- 


. B. Gundel, and F. E. Wawner. 30 Jun 91, 20p 
In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 198-217. 


The objective was to evaluate the influence of thermal 
exposure, both isothermal and cyclic, on the reaction 
kinetics, mechanical properties and fracture behavior 
of Ti-1100 alloy/SiC fiber composites. Previously, it 
was determined that composites made with TiB2 
coated SiC fiber (sigma) reacted at the same rate as 
SCS-6 fibers. As a result, the thinner surface coating 
on the Sigma fiber was completely consumed at short- 
er times than that on the SCS-6. Thermal cycling ex- 
periments were conducted on longitudinal and trans- 
verse Ti-1100/SCS-6 composites over a temperature 
range of 150 to 800 C for 500 cycles. The thermal ex- 
posures were carried out in air and argon. No apprecia- 
ble tensile strength degradation was observed for 
samples cycled in argon, although a strength loss was 
noted for the samples cycled in air. Fracture surfaces 
characterization showed brittle matrix failure in regions 
near the surface and in regions where there was a path 
for O2 ingress. 
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N91-27295/5/GAR 

(Order as N91-27285/6/GAR, PC ar 
Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Inelastic Response of Metal Matrix Composites 
under Biaxial Loading. 
C. J. Lissenden, F. Mirzadeh, M. Pindera, and C. T. 
Herakovich. 30 Jun 91, 35p 
In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 232-266. 


Theoretical predictions and experimental results were 
obtained for inelastic response of unidirectional and 
angle ply composite tubes subjected to axial and tor- 
sional loading. The composite material consist of sili- 
con carbide fibers in a titanium alloy matrix. This mate- 
rial is known to be susceptible to fiber matrix interfacial 
damage. A method to distinguish between matrix yield- 
ing and fiber matrix interfacial damage is suggested. 
Biaxial tests were conducted on the two different layup 
configurations using an MTS Axial/Torsional load 
frame with a PC based data acquisition system. The 
experimentally determined elastic moduli of the SiC/Ti 
system are compared with those predicted by a micro- 
mechanics model. The test results indicate that fiber 
matrix interfacial damage occurs at relatively low load 
levels and is a local phenomenon. The micromechan- 
ics model used is the method of cells originally pro- 
posed by Aboudi. Finite element models using the 
ABACUS finite element program were used to study 
end effects and fixture specimen interactions. The re- 
sults to date have shown good correlation between 
theory and experiment for response prior to damage 
initiation. 
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N91-27329/2/GAR PC A03/MF A01 
Lockheed Engineering and Sciences Co., Hampton, 
VA. 


Improved Compression Molding Technology for 

Continuous Fiber Reinforced Composite Lami- 

nate. Part 1: AS-4/LaRC-TP! 1500 (HFG) Prepreg 
st 


em. 
How P. W. Kidder, and R. M. Reddy. May 91, 32p 
NAS 1.26:187572, NASA-CR-187572 
Contracts NAS1-19000, NAG1-569 
egy in Cooperation with Old Dominion Univ., Nor- 
lolk, VA. 


Poor processability of fiber reinforced high perform- 
ance polyimide thermoplastic resin composites is a 
well recognized issue which, in many cases, prohibits 
the fabrication of composite parts with satisfactorily 
consolidated quality. Without modifying the resin 
matrix chemistry, improved compression modeling 
procedures were proposed and investigated with the 
AS-4/LaRC-TPI 1500 High Flow Grade (HFG) prepreg 
system. Composite panels with excellent C-scans can 
be consistently molded by this method under 700 F 
and a consolidation pressure as low as 100 psi. A 
mechanism for the consolidation of the composite 
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MATERIALS SCIENCES 
Composite Materials 


under this improved molding technique is discussed. 
This mechanism reveals that a certain degree of matrix 
shear and tow filament slippage and nesting between 
plies occur during consolidation, which leads to a re- 
duction of the consolidating pressure necessary to 
offset the otherwise intimate inter fiber-fiber contact 
and consequently achieves a better consolidation 
quality. Outstanding short beam shear strength and 
flexural strength were obtained from the molded 
panels. A prolonged consolidation step under low 
pressure, i.e., 100 psi at 700 F for 75 minutes, was 
found to significantly enhance the composite mechani- 
cal properties. 
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N91-28123/8/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 
A04) 


National Aeronautics and Space Administration, 

—- AL. George C. Marshall Space Flight 
inter. 

Evaluation of the Interfacial Bond Properties Be- 

tween Carbon Phenolic and Glass Phenolic Com- 


posites. 

K. Jordan, R. Clinton, and S. Jeelani. 1989, 21p 
Contract NGT-50130 

In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 450- 


The effects of moisture and surface finish on the me- 
chanical and physical properties of the interfacial bond 
between the carbon/phenolic (C/P) and glass/pheno- 
lic (G/P) composite materials are presented. Four flat 
panel laminates were fabricated using the C/P and G/ 
P materials. Of the four laminates, one panel was fabri- 
cated in which the C/P and G/P materials were cured 
simultaneously. It was identified as the cocure. The re- 
maining laminates were processed with an initial simul- 
taneous cure of the three C/P billets. Two surface fin- 
ishes, one on each half, were applied to the top sur- 
face. Prior to the application and cure of the G/P mate- 
rial to the machined surface of the three C/P panels, 
each was subjected to the specific environmental con- 
ditioning. Types of conditioning included: (1) nominal 
fabrication environment, (2) a prescribed oe cycle, 
and (3) a total immersion in water at 160 F. Physical 
property tests were performed on specimens removed 
from the C/P materials of each laminate for determina- 
tion of the specific gravity, residual volatiles and and 
resin content. Co isons of results with shuttle solid 
rocket motor (SRM) nozzle material specifications veri- 
fied that the materials used in fabricating the laminates 
met acceptance criteria and were representative of 
SRM nozzle materials. Mechanical property tests were 
performed at room temperature on specimens re- 
moved from the G/P, the C/P and the interface be- 
tween the two materials for each laminate. The 
double-notched shear strength test was used to deter- 
mine the ultimate interlaminar shear str . Results 
indicate no appreciable difference in the C/P material 
of the four laminates with the exception of the cocure 
laminate, where 20 percent reduction in the strength 
was observed. The most significant effect and the ulti- 
mate strength was significantly reduced in the wet ma- 
terial. No appreciable variation was noted between the 
surface finishes in the wet laminate. 
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PAT-APPL-7-447 475/GAR PC NO3/MF A01 
Lawrence Livermore National Lab., CA. 

Conducting fiber compression tester. 

Patent Application. 

S. J. DeTeresa. Filed 7 Dec 89, 29p DE91011655 
Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention measures the resistance across a con- 
ductive fiber attached to a substrate place under a 
compressive load to determine the amount of com- 
pression needed to cause the fiber to fail. 3 figs. (ERA 
citation 16:018392) 
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PAT-APPL-7-657 238/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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Heat Transfer Device. 

Patent Application. 

B. A. Banks, and J. R. Gaier. Filed 19 Feb 91, 10p 
N91-25201/5 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Gas derived graphite fibers are generated by the de- 
composition of an organic gas. These fibers when 
joined with a suitable binder are used to make a high 
thermal conductivity composite material. The fibers 
may be intercalated. The intercalate can be halogen or 
halide salt, alkaline metal, or any other species which 
contributes to the electrical conductivity improvement 
of the graphite fiber. The heat transfer device may also 
be made of intercalated highly oriented pyrolytic 
graphite and machined, rather than made of fibers. 
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PAT-APPL-7-708 255/GAR PC NO3/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Method of Applying a Thermal Barrier Coating 
to a Substrate. 

Patent Application. 

R. A. Miller. Filed 23 May 91, 10p N91-25202/3 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


A metallic close-out layer is applied to the surface of a 
thermal barrier coating system to seal the ceramic ma- 
terial in the coating. The close-out layer is glass-bead 
preened to densify the surface. 
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PATENT-5 004 575,PAT-APPL-7-10 @4@ilable NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Preparing Composite Materials from Matrices of 
Processable Aromatic Polyimide Thermoplastic 


Patent. 

N. J. Johnston, T. L. St.Clair, R. M. Baucom, and J. 
R. Gleason. Filed 21 Oct 88, patented 2 Apr 91, 17p 
N91-25200/7, PAT-APPL-7-262 268 

Supersedes PAT-APPL-7-262 268. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Composite materials with matrices of tough, thermo- 
plastic aromatic polyimides are obtained by blending 
semi-crystalline polyimide powders with polyamic acid 
solutions to form slurries, which are used in turn to pre- 
pare prepregs, the consolidation of which into finished 
composites is characterized by excellent melt flow 
during processing. 


162,257 
PATENT-5 008 061,PAT-APPL-7-928 S¥ailable NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. ay Research Center. 

for the Manufacture of Seamiess Metal- 
Clad Fiber-Reinforced Organic Matrix Composite 


Structu: 

Patent. 

R. M. Bluck, H. G. Bush, and R. R. Johnson. Filed 28 
Feb 90, patented 16 Apr 91, 6p N91-25199/1, PAT- 
APPL-7-486 668 

Supersedes PAT-APPL-7-486 668. 

This Government-owned invention available for U.S. li- 


censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A process for producing seamless metal-clad compos- 
ite structures includes providing a hollow, metallic 
inner member and an outer sleeve to surround the 
inner member and define an inner space there- 
between. A plurality of continuous reinforcing fibers is 
attached to the distal end of the outside diameter of 
the inner member, and the inner member is then intro- 
duced, distal end first, into one end of the outer sieeve. 
The inner member is then moved, distal end first, into 
the outer sleeve until the inner member is completely 
enveloped by the outer sleeve. A liquid matrix material 
is then injected into the space containing the reinforc- 
ing fibers between the inner member and the outer 
sleeve. Next a pressurized heat transfer medium is 
passed through the inner member to cure the liquid 
matrix material. Finally, the wall thickness of both the 
inner member and the outer sleeve are reduced to de- 
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sired dimensions by chemical ae which adjusts 
the thermal expansion coefficient of the metal-clad 
composite structure to a desired value. 
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PB91-159822/GAR PC E06/MF E06 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction Scientifique de la 
Resistance des Structures. 

a des Materiaux Composites. Fis- 
suration Transverse et Delaminage (Composite 
Material Damage. Transverse C: ing and Dela- 


mina’ q 

Technical rept. 

J. Renard, and F. Roudolff. Aug 89, 62p ONERA-RT- 
6/7256-RY080-R 

Text in French; summary in English. 


In this two-part study, transverse cracking is looked at 
through a systematic, finite-elements study of residual 
stiffness, and then at delamination, by comparing dif- 
ferent methods used to calculate the rate of dissipated 
energy. Cross cracking of cracked plys is simulated 
with a deterioration model that describes the progres- 
sion from first crack to saturation point. Concepts of 
irreversible-media thermodynamics are used to estab- 
lish the laws —a gradual changes in the behav- 
ior of cracked plys. It is shown that the changes in re- 
sidual stiffness, when there are cracks in the layer 
placed at a 90-degree angle, are independent of the 
thickness of the multi-cracked layer, the size of the test 
piece, the position of the multi-cracked layer in the 
laminate (as long as it is on the inside), and the stiff- 
ness and orientation of adjacent layers. Delamination 
is investigated in a carbon-fiber/epoxy-resin laminate 
bar subjected to tensile stress. An analytical method is 
validated by correlating it with results from finite-ele- 
ments methods. The analytical method reduces com- 
putational time. 
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PB91-230086/GAR PC E10/MF E10 
Cambridge Univ. (England). Dept. of Engineering. 
Investigation of the Static and Fatigue Compres- 
= Behaviour of Carbon Fibre Composite Lami- 
nates. 

C. Soutis, and N. A. Fleck. Oct 90, 199p CUED/C- 
MATS/TR-176 


The first two papers examine the mechanics of uniaxial 
compressive failure in unidirectional and multidirec- 
tional unnotched laminates. The critical failure mecha- 
nism observed is fiber microbuckling (paper 1); a two- 
dimensional microbuckling analysis is performed in 
paper 2. The third and fourth papers describe fiber mi- 
crobuckling initiation and growth in multidirectional 
laminates with a single hole; two theoretical models 
are presented to predict the notched compressive 
strength. The microbuckled zone observed at the hole 
boundaries is modelled as a line crack. The first model 
(paper 3) is based on the stress distribution adjacent to 
the circular hole and the stress intensity factor, K(sub 
1), for a crack emanating from the edge of the hole. An 
elastic two-dimensional finite element analysis is per- 
formed to calculate the stress field near the hole and 
the K-calibration factors for a center-notched orthotro- 
pic plate. The two models make reasonable strength 
predictions for carbon-epoxy and carbon-PEEK (paper 
5) composite laminates. In addition to single holes 
ssible interaction between stress raisers needs to 
considered. The problem is examined in some 
detail in paper 6. Finally, the compressive fatigue be- 
havior of multidirectional carbon-epoxy notched lami- 
nates is investigated in papers 7 and 8. Provided that 
the maximum compressive stress of the fatigue cycle 
is below 85% of the notched static compressive 
strength, fatigue failure does not occur across the sec- 
tion. 
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PB91-230094/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of seg 
Fatigue Mechanics of Composite eri- 
als 2: ADamage Growth Model. 
S. M. Spearing, P. W. R. Beaumont, and M. F. 
Ashby. Nov 90, 38p CUED/C-MATS/TR-179 

nsored by European ice Agency, Paris 
(France), and Science and Engineering Research 
Council, Swindon (England). 


A fatigue model is developed for damage growth at a 
notch tip in carbon fibre-epoxy laminates. damage 
is modelled as a series of interacting matrix cracks in 
various forms, splitting, delamination and transverse 
ply cracking. The extent of fatigue damage can be suc- 


ome predicted for a family of (90i/0j)ns and (90/ + 
or -45/0)s laminates. In this second paper of four, a 
damage-based model is proposed which can explain 
the effect of cyclic tensile loading on the post-fatigue 
strength and stiffness of a notched laminate. 
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PB91-232025/GAR PC E05/MF E05 
Universite de Technologie de Compiegne (France). 
Caracterisation de I’Interface et de |’interphase 
dans les Materiaux Composites (Characterization 
of Composite Interfaces and Interphases). 

Final rept. Dec 89-Nov 90. 

M. Guigon, and E. Klinklin. 1991, 34p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


Three distinct families of composites were studied in 
order to structurally characterize their fiber-matrix 
interface and interphase. The first group consisted of 
XAU/5245 (untreated fibers), XAS/5245 (oxidized 
fibers), XAU/EDA/5245 and XAU/TETA/5245 
(amine-treated fibers). The second group included 
IM7/C59 and IM7/ISOH/C59 (oiled fibers). The third 
group consisted of T300/5/DA508 (epoxy-oiled fibers) 
and T300/elastomer/DA508 (elastomer-oiled fibers). 
The first group illustrated the effect of surface treat- 
ments on the interface’s structure and thus on the 
composite’s mechanical properties. The second group 
showed the usefulness of pe in promoting fiber/ 
matrix cohesion. Two types of oiling were compared in 
the third group, making it possible to understand the 
effect of fabrication conditions on the quality of oiling. 
All the observations clearly showed the importance for 
the fibers’ mechanical qualities of good load transfer 
from the matrix to the fiber and vice-versa. The quality 
of the transfer depends on the interface’s resistance to 
shear, which is a direct function of fiber-matrix adhe- 
sion. Optimizing, though not necessarily strengthen- 
ing, — adhesion could produce improve- 
ments. 


Corrosion & Corrosion Inhibition 
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AD-A238 470/9/GAR PC A03/MF A01 
North Carolina State Univ. at inne 

Microstructure and Corrosion Resistance of lon 
Implanted Aluminum-Molybdenum Alloys Contain- 
ing the Phase Al12Mo. 

R. B. Benson. 27 Feb 91, 25p ARO-15489.3-MS 
Contracts DAAG29-79-D-1003, DAAG29-78-G-0022 


For solid solution iron base alloys with chromium 
formed by either ion implantation or bulk melting, the 
corrosion behavior in aqueous chloride solution can be 
represented by potentiodynamic polarization measure- 
ments. this was established by comparing the poten- 
tial-pH diagrams obtained in this study to published 
Pourbaix diagrams of potential versus pH for the ap- 
propriate systems. Analytical electron microscopy re- 
vealed that continuous films of the phase Al12Mo with 
either a mottled, metastable microstructure or a granu- 
lar, stable microstructure formed in aluminum an- 
nealed at selected temperatures after implantation 
with a maximum molybdenum concentration in the 
range of 8 to 10 atomic percent. The corrosion behav- 
ior of specimens containing either of these two types 
of continuous films with or an as-implanted microstruc- 
ture was characterized in aqueous solutions with or 
without 0.1 molar chloride ion at pH6 or pH63 using 
potentiodynamic polarization techniques. 
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AD-A238 508/6 Not available NTIS 
Brookhaven National Lab., Upton, NY. 

Influence of the High Temperature Treatment of 
Zinc Phosphate Conversion Coatings on the Cor- 
rosion Protection of Steel. 

T. Sugama, L. E. Kukacka, N. Carciello, and J. B. 
Warren. 1991, 9p ARO-26667.10-MS 

Grant MIPR-ARO-119-91 

Availability: Pub. in Jni. of Materials Science, v26 
p1045-1050 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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DE91009555/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

of refractory metals in liquid metal and 

us environments. Draft. 
. R. DiStefano. 1991, 27p CONF-910909-1-Draft 

Contract AC05-840R214' 
International conference on heat-resistant materials 
(1st), Lake Geneva, WI (USA), 22-26 Sep 1991. Spon- 
sored by Department of Energy, Washington, DC. 
en oe of this document are illegible in microfiche 
products. 


In general, refractory metals and alloys are very com- 
patible with liquid or boiling alkali metals. However, 
corrosion resistance of niobium and tantalum requires 
maintaining low oxygen in the system. When the re- 
fractory metal contains a strong oxide former (Zr, Hf), 
additional oxygen in the solid metal can be tolerated if 
it is tied up as a stable oxide (ZrO2), HfO2). In sodium 
or potassium systems, oxygen in either the liquid metal 
or refractory metal can contribute to reduced corrosion 
resistance. The mechanical properties of refractory 
metals are very sensitive to interstitial elements such 
as oxygen, nitrogen, hydrogen, and carbon. Oxidation 
in air or other oxidizing environments is rapid above 
300 to 400C, and some type of protection must be pro- 
vided (vacuum, inert gas, coating) if refractory metals 
are to be used at high temperatures. Oxidation of nio- 
bium and tantalum alloys is more complex than for mo- 
lybdenum and tungsten due to the formation of differ- 
ent oxide phases that exhibit differing degrees of pro- 
tectiveness. At low to intermediate temperatures niobi- 
um and tantalum also react with hydrogen environ- 
ments, and embrittlement has been reported both from 
hydride formation as well as from solid solution effects. 
At high temperatures niobium and tantalum react with 
nitrogen or carbon to form very stable compounds 
while the nitrides and carbides of molybdenum and 
tungsten are considerably less stable. 10 refs., 10 figs. 


162,265 

DE$1014209/GAR 

Oak Ridge National Lab., TN. 
Corrosion performance of iron aluminide (Fe3Al) 
in coal conv: process environments. 


PC A03/MF A01 


ersion 
J. H. DeVan. 1991, 18p CONF-910909-6 
Contract AC05-840R21400 
International conference on heat-resistant materials 
(1st), Lake Geneva, WI (USA), 22-26 Sep 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Intermetallic alloys based on Fe3Al are under develop- 
ment at Oak Ridge National Laboratory in support of 
coal conversion and combustion materials require- 
ments. Of particular interest is the performance of 
these alloys in coal gasifiers involving product gases 
with relatively low oxygen activities and high sulfur ac- 
tivities. To evaluate corrosion properties under the 
latter conditions, tests were conducted initially in H2S - 
H2 - H20 at 700 to 800C and selected compositions 
were then exposed in the product gas stream of an 
operating coal gasifier. Alloy compositions examined 
in the former tests focused on Fe3Al with 0 to 10 at. % 
Cr, and 1 to 2 at. % Nb/Mo/V/Zr/Y. Most of the alloys 
were highly resistant to oxidation and sulfidation in 
mixed gases even when the oxygen activity was below 
10(sup (minus)21) atm. However, alloys containing 
reater than 2% Cr were less resistant to sulfur attack. 
sure of alloys that were previously oxidized in air 
to H2S-H2-H20 mixed gas showed that the effect of 
chromium in the alloys was to accelerate the growth of 
sulfur-containing reaction products relative to the 
growth of more protective Al203. On continued ther- 
mal cycling, the chromium-containing alloys became 
more corrosion resistant, presumably use of chro- 
mium and iron depletion at the exposed surfaces. 
Tests of an alloy containing 2% Cr and 28% Al in an 
operating gasifier environment have confirmed the ex- 
cellent corrosion resistance demonstrated in laborato- 
ry tests. 3 refs., 4 figs., 3 tabs. 


162,266 

DE91014262/GAR PC A04/MF A01 
Tennessee Univ. Space Inst., Tullahoma. 

Results of 500-hour su /intermediate 
tem re airheater tube corrosion tests in the 
MHD coal fired flow facility. 

M. K. White, and M. Li. May 91, 59p DOE/ET/ 
10815-144, UTSI-90-3 

Contract AC02-79ET10815 

Sponsored by Department of Energy, Washington, DC. 


Corrosion data have been obtained for tubes, (austen- 
itic steels, carbon steels, and intermediate chromium 


steels), exposed to conditions representative of super- 
heater and intermediate temperature air heater com- 
— for 500 hours in a proof-of-concept magneto- 

ydrodynamics MHD coal fired flow facility (MHD 
CFFF). The tubes, coated with K2SO4-rich deposits, 
developed oxide surface scales which were not pro- 
tective against intergranular sulfur penetration of the 
subsurface metal. Corrosion rates derived from scale 
thickness and intergranular corrosion depth measure- 
ments are reported, along with scale morphologies 
and compositions. The implications of the results on 
commercial MHD utilization of the alloys are dis- 
cussed, as well as the indicated need for more corro- 
sion resistant alloys or coatings under the most severe 
exposure conditions. 4 refs., 27 figs., 6 tabs. 


162,267 

MIC-91-04691/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Critical parameters influencing microbial corro- 
sion: Final report. 

F. G. Ferris. c1991, 87p 

Contract CANMET-99275-01-SQ 


Adherent microbial biofilms cause extensive fouling 
and corrosion of internal pipe surfaces in oil field water 
injection systems. Little is known about the effects of 
various treatment protocols or injection water chemis- 
try on attached bacterial populations and corrosion 
rates in the field. This report presents an evaluation of 
the impact of biocide dose on biofilm growth, microbial 
population density, corrosion deposits, and corrosion 
rates, using Husky Oil’s Wainwright oil field water injec- 
tion system near Lloydminster, Alberta. Two separate 
experimental runs were conducted. During the first 4 
weeks, untreated water was allowed to run through the 
5 separate test lines and this colonization period was 
used to monitor biofilm growth and develop attached 
populations of microorganisms on the removable 
sample coupon surfaces. Chemical treatment started 
at week four of each experiment, and continued unin- 
terrupted for an additional 8 weeks. 


162,268 

MIC-91-04697/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Investigation into the Canadian capabilities for 
metallizing: Final report. 

B. A. Graville. c1991, 66p 

Contract CANMET-09184-01-SQ 


Experience in other countries has shown that signifi- 
cant improvements in corrosion resistance of ship- 
board structures can be achieved by the use of alumi- 
num metallizing, leading to an interest on the part of 
the Canadian st Guard in using this technique for 
enhancing the life of ships and ship components. This 
project was carried out to determine the capability 
within Canada for undertaking metallizing and to identi- 
what steps need to be taken to ensure a reliable 
lelivery system. information was collected by a gener- 
al survey in which telephone interviews were carried 
out with the majority of metallizing companies identi- 
fied in Canada, and by a specific survey entailing visits 
to about 11 of these companies. 


162,269 

N91-26312/9/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

por gpm AL. George C. Marshall Space Flight 
inter. 

Corrosion Protection of 2219-T87 Aluminum by 

Anodizing. 

M. D. Danford. Jun 91, 30p NAS 1.15:103540, 

NASA-TM-103540 


Various types of anodizing coatings were studied for 
2219-T87 aluminum. These incl both type Il and 
type Ill anodized coats which were water sealed and a 
newly developed and proprietary Magnaplate HCR 
(TM) coat. Results indicate that type II anodizing is not 
much superior to type II anodizing as far as corrosion 
protection for 2219-187 aluminum is conce . Mag- 
naplate HCR (TM) coatings should provide superior 
corrosion protection over an extended period of time 
using a coating thickness of 51 microns (2.0 mils). 


162,270 
N91-26313/7/GAR PC A07/MF A02 
Fisk Univ., Nashville, TN. Dept. of Physics. 


162,272 
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US and Foreign Alloy Cross-Reference Database. 


an aan and S. H. Mi M. 

.M. i 4 . H. Morgan. 31 May 91, 150 
NAS 1 26:184166, NASA-CR 184166 r - 
Contract NAS8-36166 


Marshall Space Flight Center and other NASA installa- 
tions have a continuing requirement for materials data 
from other countries involved with the development of 
joint international Spacelab experiments and other 
hardware. This need includes collecting data for 
common alloys to ascertain composition, physical 
ae eeneanal and i oe This data 
is scatter: r a large num specification 
statements, pron arg hemabesten and other techni- 
cal literature which make a manual search both tedi- 
ous and often limited in extent. In recognition of this 
problem, a computerized database of information on 
alloys was developed along with the software neces- 
sary to provide the desired functions to access this 
data. The intention was to produce an initial database 
covering aluminum alloys, along with the program to 
provide a user-interface to the data, and then later to 
extend and refine the database to include other non- 
ferrous and ferrous alloys. 


162,271 
N91-27286/4/GAR 
(Order as N91-27285/6/GAR, PC aD) 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Environment Enhanced F of Advanced Alu- 
minum Alloys and Metal ix Composites. 

D. C. Slavik, and R. P. Gangloff. 30 Jun 91, 19p 

In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 26-44. 


The environmental fati crack propagation behavior 
of advanced Al-Li-Cu alloys and metal matrix 
composites is being characterized. Aqueous NaCl and 
water vapor, which produce atomic hydrogen by reac- 
tions on clean crack surfaces, are emphasized. The 
effects of environment sensitive crack closure, stress 
ratio, and precipitate microstructure are assessed. 
Mechanistic models are sought for intrinsic crack tip 
damage processes to enable predictions of cracking 
behavior outside of the data, metallurgical improve- 
ments in material cracking resistance, and insight on 
hydrogen compatibility. 


162,272 
N91-27290/6/GAR 
(Order as N91-27285/6/GAR, PC ear +-4 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Measurements and Mechanisms of Localized 
— Corrosion in Aluminum-Lithium-Copper 
D. Wall, and G. E. Stoner. 30 Jun 91, 19p 

In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 130-148. 


Summary information is included for electrochemical 
aspects of stress corrosion cracking in alloy 2090 and 
an introduction to the work to be initiated on the new 
X2095 (Weldalite) alloy system. Stress corrosion 
cracking (SCC) was studied in both S-T and L-T orien- 
tations in alloy 2090. A constant load TTF test was per- 
formed in several environments with a potentiostatical- 
ly applied potential. In the same environments the 
electrochemical behavior of phases found along sub- 

rain boundaries was assessed. It was found that rapid 
failure due to SCC occurred when the following criteria 
was met: E(sub BR,T1) is less than E(sub applied) is 
less than E(sub Br, matrix phase). Although the L-T 
orientation is usually considered more resistant to 
SCC, failures in this orientation occurred when the 
stated criteria was met. This may be due to the rela- 
tively isotropic geometry of the su ins which meas- 
ure approximately 12 to 25 microns in diameters. Initial 
studies of alloy X2095 includes electrochemical char- 
acterization of three compositional variations each at 
three temperatures. The role of T(sub 1) dissolution in 
SCC behavior is addressed using techniques similar to 
those used in the research of 2090 described. SCC 
susceptibility is also studied using alternate immersion 
facilities at Reynolds Metals Corporation. Pitting is in- 
vestigated in terms of stability, role of precipitate 
phases and constituent particles, and as initiation sites 
for SCC. In all research endeavors, attempts are made 
to link electrochemistry to microstructure. Previous 
work on 2090 provides a convenient basis for compari- 
son since both alloys contain T(sub 1) precipitates but 
with different distributions. In 2090 T(sub 1) forms pref- 
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erentially on subgrain boundaries whereas in X2095 
the microstructure appears to be more homogeneous 
with finer T(sub 1) particles. Another point for compari- 
son is the delta prime strengthening phase found in 
2090 but absent in X2095. 


162,273 
N91-27291/4/GAR 
(Order as N91-27285/6/GAR, PC A1 . 4 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Effect of Zinc Additions on the Environmental Sta- 
bility of Alloy 8090 (Al-Li-Cu-MG-Zr). 

R. J. Kilmer, and G. E. Stoner. 30 Jun 91, 24p 

In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 149-172. 


Stress corrosion cracking (SCC) remains a problem in 
both Al-Li and conventional Al heat treatable alloys. It 
has recently been found that relatively small additions 
(less than or approximately 1 wt-percent) of Zn can 
dramatically improve the SCC performance of alloy 
8090 (Al-Li-Cu-Mg-Zr). Constant load time to failure 
experiments using cylindrical tensile samples loaded 
between 30 and 85 percent of TYS indicate improve- 
ments of orders of magnitude over the baseline 8090 
for the Zn-containing alloys under certain aging condi- 
tions. However, the toughnesses of the alloys were no- 
ticeably degraded due to the formation of second 
phase particles which primarily reside on grain and 
subgrain boundaries. EDS revealed that these inter- 
metallic particles were Cu and Zn rich. The particles 
were present in the T3 condition and were not found to 
be the result of quench rate, though their size and dis- 
tribution were. At 5 hours at 160 C, the alloys displayed 
the greatest susceptibility to SCC but by 20 hours at 
160 C the alloys demonstrated markedly improved 
TTF lifetimes. Aging past this time did not provide sep- 
arable TTF results, however, the alloy toughnesses 
continued to worsen. Initial examination of alloys 
microstructures at 5 and 20 hours indicated some 
—- most notably the S’ and delta’ distributions. A 
possible model by which this may occur will be ex- 
plored. Polarization experiments indicated a change in 
the trend of E(sub BR) and passive current density at 
peak aging as compared to the baseline 8090. Initial 
pitting experiments indicated that the primary pitting 
mechanism in chloride environments is one occurring 
at constituent (Al-Fe-Cu) particles and that the Cu and 
Zn rich boundary precipitates posses a breakaway po- 
tential similar to that of the matrix acting neither anodic 
or cathodic in the first set of aerated 3.5 w/o NaCl ex- 
periments. Future work will focus on the identification 
of the second phase particles, evaluation of K(sub 
1SCC) and plateau da/dt via both DCB and slow strain 
rate techniques. A lower Zn content variant will be ex- 
amined in the near future in hopes of optimizing tough- 
ness, density and SCC performance. 


162,274 
N91-27292/2/GAR 
(Order as N91-27285/6/GAR, PC A15/MF 
A03 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 


H a. Interactions in Aluminum-Lithium 
Ss. 

Ss. W. Smith, and J. R. Scully. 30 Jun 91, 25) 

In Its NASA-UVA Light Aerospace Alloy and Structures 

Technology Program (La2st) p 173-197. 


A program is described which seeks to develop an un- 
derstanding of the effects of dissolved and trapped hy- 
dr on the mechanical properties of selected Al-Li- 
Cu-X alloys. A pr | is made to distinguish hydro- 
gen (H2) induced EAC from aqueous dissolution con- 
trolled EAC, to correlate H2 induced EAC with mobile 
and trapped concentrations, and to identify significant 
trap sites and hydride phases (if any) through use of 
model alloys and phases. A literature review shows 
three experimental factors which have impeded 
progress in the area of H2 EAC for this class of alloys. 
These are as listed: (1) inter- ranular fracture in Al- 
Li alloys when tested in the S-T orientation in air or 
vacuum make it difficult to readily detect H2 induced 
fracture based on straight forward changes in fractog- 
raphy; (2) the inherently low H2 diffusivity and solubility 
in Al alloys is further compounded by a native oxide 
which acts as a H2 ition barrier; and (3) H2 ef- 
fects are masked by dissolution assisted processes 
= mechanical testing is performed in aqueous so- 
lutions. 


162,275 
N91-27302/9/GAR 


158 VOL. 91, No. 22 


PC A03/MF A01 


Joint Publications Research Service, Arlington, VA. 
Jprs Report: Science and Technology. Ussr: Mate- 
rials Science. 

24 Dec 90, 37p JPRS-UMS-90-006 

Trans. into English from Various Russian Articles. 


This is a compilation of translated articles from Rus- 
sian publications. They are divided into general classi- 
fications as follows: Composite Materials; Corrosion; 
Nonferrous metals, alloys, brazes, solders; Nonmetal- 
lic materials; Preparations; and Treatments. A repre- 
sentative title from each category is as follows: Multi- 
purpose optimization of elastic and heat physical prop- 
erties of fiber composites; Effect of vacuum heat treat- 
ment practice on corrosion resistance of alloy 
O6KhN28MDT centrifugally cast tubes; Heat treatment 
of VT22 titanium alloy; Characteristics of joint forma- 
tion during diffusion welding of corundum ceramic with 
aluminum; Electrochemical synthesis of selenium hy- 
dride; and Combined use of laser processing and sur- 
face plastic deformation after electric spark alloying of 
steel with chromium. 


162,276 

N91-27303/7/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
Jprs Report: Science and Technology. Ussr: Mate- 
rials Science. 

10 Jun 91, 50p JPRS-UMS-91-006 

Trans. into English from Various Russian Articles. 


Abstracts of U.S.S.R. research in materials science 
are given. Topics covered include coatings, corrosion, 
ferrous metals, nonferrous metals, alloys, brazes, sol- 
ders, nonmetallic materials, and manufacturing proc- 
esses. 


162,277 

N91-27307/8/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
Jprs Report: Science and Technology. Ussr: Mate- 
rials Science. 


31 Aug 90, 31p JPRS-UMS-90-004 
Trans. into English from Various Russian Articles. 


No abstract available. 


162,278 
N91-27308/6/GAR 
(Order as N91-27307/8/GAR, PC —_ on 


Joint Publications Research Service, Arlington, VA. 

Cracking of Steels 03KH20N18M2D2, 
O6KHN28MDT under Effect of Plastic Deformation. 
G. S. Kobulashvili, and L. F. Tavadze. 31 Aug 90, 3p 
In Its Jprs Report: Science and Technology. Ussr: Ma- 
terials Science p 1-3. Trans. into English from Soobsh- 
cheniya Akademii Nauk Gruzinskoy SSR (Tbilisi, 
USSR), V. 136, No. 2, Nov. 1989 p 393-396. 


In developing structural materials intended for manu- 
facturing production equipment which operates in cor- 
rosive media, one must establish steel’s tendency to 
such dangerous types of corrosion as intercrystalline, 
pitting, and stress corrosion in addition to examining its 
corrosion resistance. Here, researchers examine the 
propensity of chrome-nickel austenite steel 
03Kh20N18M2D2 to corrosion cracking; this steel was 

eloped for fluorine-and sulfuric acid- containing 
highly corrosive media to replace high-alloy acid resist- 
ing steel OGKHN28MDT. In order to estimate the corro- 
sive failure of the new steel under plastic straining in a 
42 percent MgCl2 solution, alloy O6KHN28MDT was 
also tested at the same time. These steels’ tendency 
to corrosion cracking was determined using the most 
rigid method-tests at a constant straining rate where 
the sample’s straining rate is one of the principal pa- 
rameters affecting corrosion cracking. Tests were car- 
ried out at a constant straining rate in AIMA-5--2 test- 
ers intended for long-term str: and creep tests. In 
order to expand the sample straining rate —. a 
cial reduction systems were developed for AIMA-5--2 
testers; these systems made it possible to vary the 
active grip travel speed within a broad range from 10-6 
to 10-9 m/s. In order to conduct the tests under condi- 
tions which reproduce equipment operating conditions 
in high-temperature chloride-containing media, special 
chambers were developed, making it possible to con- 
duct tests in a 42 percent MgCl2 solution at 154 C. The 
strain diagrams (load/elongation) were recorded 
during the tests. The results of comparative tests of 
steels O6KHN28MDT and 03Kh20N18M2D2 to exam- 
ine their tendency to corrosion cracking at a constant 
straining rate are summarized in tabular form. 


Elastomers 


162,279 

AD-A237 925/3/GAR PC A03/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Studies of Polymers for Shock Absorption Appli- 
cations. 

Final rept. 

C. A. Byrne, and W. X. Zukas. May 91, 32p Rept no. 
MTL-TR-91-21 


The purpose of this study was to evaluate polymers 
with potential shock damping properties. Many soft 
polyurethane elastomers were prepared in the labora- 
tory and evaluated by thermal and mechanical analy- 
sis; these include mostly poly(propylene oxide) and po- 
lythioether-ba: elastomers prepared with toluene 
diisocyanate. Tri- and tetrafunctional chain extenders 
were used in all cases, as well as some unusual sec- 
ondary diamines. The objective was to soften the poly- 
mers, disorganize the hard phase, and broaden the 
soft segment glass transition temperature while still al- 
lowing a rather broad use temperature. Comparisons 
were made to commercially available shock absorbing 
polymers. The synthesis of the polyurethanes is dis- 
cussed in detail and the results of characterization of 
all of the polymers are described. The bg ye exhibit 
T sub g’s ranging from -68 C to -19 C, final softenin 
temperatures between 115 C and 246 C, Shore 
hardness values ranging from 13 to 87, tensile 
strengths of 0.7 MPa to 20 MPa and elongations of 
175% to 2900%. Several display low Bashore rebound 
values in the temperature — of interest. Dynamic 
mechanical data were extrapolated to high frequency 
a the assembly of master curves and revealed 
that polymers evaluated probably would exhibit 
good high frequency shock absorbing properties at 
room temperature or somewhat above room tempera- 
ture, but that they would not display satisfactory be- 
havior at temperatures significantly below room tem- 
perature. 


162,280 

DE91014895/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

High-energy backscattered electron imaging of 

v in aluminum metall Ss. 

D. M. Follstaedt, J. A. Van den Avyle, A. D. Romig, 

and J. A. Knapp. 1991, 16p SAND-90-3000C, CONF- 

910406-26 

Contract AC04-76DP00789 

Spring meeting of the Materials Research Society 
MRS), Anaheim, CA (USA), 29 Apr - 3 May 1991. 
ponsored by Department of Energy, Washington, DC. 


Backscattered electron imaging of microcircuits in 
scanning transmission electron microscopes at 120 kV 
is shown to produce improved images of voids in pas- 
sivated Al metallization lines relative to those obtained 
with scanning electron microscopes at (le) 40 kV. At 
120 kV, resolutions of about 0.1 (mu)m are achieved 
for voids imaged beneath 1.0 (mu)m glass overlayers. 
This technique allows improved characterization of mi- 
crostructures for basic investigations of void formation 
and more accurate counting of voids in microcircuits 
without a glass overlayers. Smaller voids 
should also be detectable with the higher voltage. 7 
refs., 6 figs. 


162,281 

N91-26377/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. ry he al Center. 
Effect of Molecular Weight on Polypheny! 
line Properties. 

B. J. Jensen. May 91, 36p NAS 1.15:104100, NASA- 
TM-104100 


A series of polyphenyl quinoxalines with different mo- 
lecular weight and end-groups were prepared by vary- 
ing monomer stoichiometry. Thus, 4,4’-oxydibenzil and 
3,3’-diaminobenzidine were reacted in a 50/50 mixture 
of m-cresol and xylenes. Reaction concentration, tem- 
perature, and stir rate were studied and found to have 
an effect on polymer rties. Number and weight 
average molecular weights were determined and cor- 
related well with viscosity data. Glass transition tem- 
aoe ape were determined and found to vary with mo- 
lecular weight and end-groups. Mechanical properties 
of films from polymers with different molecular weights 
were essentially identical at room temperature but 
showed significant differences at 232 C. Diamine ter- 
minated mers were found to be much less ther- 
mooxidatively stable than benzil terminated polymers 





Q 





when aged at 316 C even though dynamic thermogra- 
vimetric analysis revealed only slight differences. 
Lower molecular ‘Nihor polymers exhibited better 
processability than higher molecular weight . 


162,282 

N91-26378/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Arylene Ether Copa Center. 
LARC-ITPI/A 

B. J. Jensen, ple D. C. Worki jay 91, 12p NAS 
1.15:104099, NASA-TM-104099 


As part of an effort to develop high performance struc- 
tural resins for aerospace applications, work has con- 
tinued on block copo containing imide and aryl- 
ene ether segments. arylene ether block used in 
this study contains a bulky fluorene group in the poly- 
mer backbone while the imide block contains an aryl- 
ene ketone segment similar to that in the arylene ether 
block and has been named LaRC-ITPI. A series of 
imide/arylene ether block and segmented copo! 

were prepared and characterized. Films were pre- 
pared from these copolymers and mechanical proper- 
ties were measured. 


Fibers & Textiles 


162,283 
AD-A238 020/2/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

tistical ract tion of be owe Fiber for 
Prediction of Composite Structure Reliability. 
Master’s thesis. 
C. R. Engelbert. Jun 90, 87p 


The increased use of composite materials in Navy Ap- 
plications brings with it the need to know quantitatively 
the reliability of composite structures. Traditional 
methods of reliability prediction cannot be used. 
Therefore, analytical modeling is required, and experi- 
mental methods with which to assess the model are 
needed. This research refined experimental methods 
and obtained benchmark statistical data on the 
strei of graphite fibers. With the Chain-of-Bundles 
local load sharing model, the data were then used as a 
guide to perform a parametric influence study on the 
sensitivity of composite structure reliability to the sta- 
tistical distribution of its constituent graphite a 
The results indicate a strong influence by the lower tail 

of the single fiber statistical distribution, which has i - 
portant implications for design, acceptance testing, 
and other Navy procurement functions. 


Iron & Iron Alloys 


162,284 
DE91012535/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Mechanical of Alloy 333 to support 
ceramic barrier filters in a hot: cleanup system. 
R. W. Swindemann. hnegs Th INF-910909- 
Contract AC05-840R214 

International caaeagad on heat-resistant materials 
(1st), Lake Geneva, WI (USA), 22-26 Sep 1991. Spon- 
sored by Department of Energy, Washington, DC 


A candidate alloy (Rolled Alloys RA333(reg sign) was 
examined for construction of a hot tubesheet to sup- 
port ceramic barrier filters in a hot-gas cleanup system 
for a pressurized fluidized bed combustor. ati 

temperature was expected to be near 850C. The 25 

Cr-46%Ni-3% Mo-3%W-Fe alloy was tested under ten- 
sile, creep, and cyclic conditions to develop an under- 
standing of behavior under variable stresses. A model 
was developed from the data and used to calculate 
deformation under non-isothermal cyclic conditions. 
Comparison with results from experimental tests indi- 
cated that the essential behavioral characteristics 
could be captured by a simple model. 10 refs., 12 figs. 


162,285 
DE91013688/GAR 
Los Alamos National Lab., NM. 


PC A03/MF A01 


Neutron diffraction determination of the residual 
= redistribution in cracked autofrettaged 


M. M.A Bourke, H. J. McGillivray, G. A. Webster, and 

P. J. Webster. 1991, 23p LA-UR-91-1687, CONF- 

9103130-3 

Contract W-7405-ENG-36 

North Atlantic Treaty Organization (NATO) advanced 

pre pone eee on measurement of residual stress 
applied stress using neutron diffraction, Oxford 

(UK), atb-22 Mar 1991. nsored by Department of 

Energy, Washington, DC. 


Neutron diffraction has been used to measure the re- 
sidual stress distributions in uncracked and fatigue 
cracked rings taken from a high strength, low 

steel autofrettage tube with a bore diameter of 60mm 
and a wall thickness of 32mm. Stresses were deter- 
mined to a precision of (plus or minus) 10MPa. Three 
crack sixes were examines. No appreciable stress re- 
distribution was observed until the crack was grown 
into a region which originally contained tensile residual 
hoop stress. When this occurred an increase in residu- 
al hoop tension was observed ahead of the crick tip. 
Qualitative agreement was achieved between the 
measured hoop stress distribution and values predict- 
ed using a boundary element method. 9 refs., 12 figs. 


162,286 
DE91014099/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Tensile and ‘aera of Alloy 718 


thermally aged to 50,000 

G. E. Korth, and C. Oyo. 1991, 3ip EGG-M- 
90293, CONF-910614-5 

Contract ACO7-761D01570 

Special emphasis symposium on superalloys 718, 625, 
and various derivatives, Pittsburgh, PA (USA), = 26 
Jun 1991. Sponsored by Department of Energy, W: 

ington, DC. 


Samples of Alloy 718 given the standard heat treat- 
ment were thermally aged from 538 to 704(degrees)C 
for times up to 25,000 h and aged at a of 
593 and 649(degrees)C up to 50,000 h. Tensile prop- 
erties and microstructures of these samples show that 
extending the thermal exposure form 25,000 to 50,000 
h at 593 and 649(degrees)C has very little additional 
effect, and further illustrates the long time stability of 
this aged hardened alloy. 5 refs., 8 figs., 1 tab. 
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DE91014390/GAR 

= National Lab., IL. 
Understanding susceptibility of in-core compo- 

nents to irradiation-assisted stress corrosion 

cracking. 

H. M. Chung, W. E. Ruther, J. E. Sanecki, and T. F. 

Kassner. Mar 91, 19p ANL/CP-72935, CONF- 

910714-12 

Contract W-31109-ENG-38 

International topical meeting on safety of thermal reac- 

tors, Portland, OR (USA), 21-25 Jul 1991. Sponsored 
by Department of Energy, Washington, DC. 


As nuclear plants age and accumulated fluences of 
core structural components increase, susceptibility of 
the components to irradiation-assisted stress corro- 
sion cracking (IASCC) is also expected to increase. Ir- 
radiation-ind: sensitization, commonly associated 
with an |ASCC failure, was investigated in this study to 
provide a better understanding of long-term structural 
integrity of safety-significant in-core components. Irra- 
diation-induced sensitization of high- and commercial- 
purity Type 304 stainless steels irradiated in BWRs 
was analyzed. 7 refs., 8 figs. 
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= Rages on of Fe3Al for improved creep 


re properties. 
C. G. McKamey, and P. J. Maziasz. 1991, 21p 
CONF-9105184-7 
Contract AC05-840R21400 
Annual conference on fossil materials (5th), 
Oak Ridge, TN (USA), 13-16 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Our efforts to develop Fe3Al-based iron aluminides for 
fossil energy structural applications continue. Using 
alloy development and thermomechanical processing 
techniques, alloys with room temperature tensile ducti- 
lities of 10--20% and yield strengths of 500 MPa at 
temperatures to 600C yo been produced. Prelimi- 
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nary creep rupture studies have shown that Fe3Al, 
which has very poor creep 

ened significantly by alloy additions, particularly by 
small additions of Mo, Nb, and Zr. The reason for this 
improvement in creep life with alloying additions is 
under study and may be the result of a combination of 
factors, including grain boundary strengthening, resist- 
ance to dynamic en gee during stressing, pre- 
cipitation strengthening, and changes in dislocation 
formation and mobility. Preliminary transmission elec- 
tron mi analysis indicates that Fe3Al fails 


dislocation sub grain boundary formation. 
These results indicate that controlling the composition 
and the microstructure through macro- and microalloy- 
ing and/or thermomechanical processing can further 
improve the creep-rupture life and reduce the minimum 
creep rate. 15 refs., 4 figs., 3 tabs. 
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DE91014546/GAR 

Oak Ridge National Lab., TN. 

Processing and fabrication of Fe3Al-based alloys. 

V. K. Sikka. 1991, 17p CONF-910909-7 

Contract AC05-840R21400 

International conference on heat-resistant materials 

(190. Lake Geneva, WI (USA), 22-26 Sep 1991. —— 
of Energy, Washington, DC. 

fame of this document are illegible in microfiche 

products. 
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The Fe3AL-based iron-aluminide alloys offer excellent 
The 


dors. Data about the recovery of alloying elements 

the impurity pick-up during various melting processes 
are presented. Details are presented of a study con- 
ducted at Special Metals Corporation on the melting of 
heats in two different crucible materials and by three 
different processes. Brief descriptions are also given 
about forms from these ingots. 2 refs., 6 figs., 6 tabs. 
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DE91014547/GAR 

Oak Ridge National Lab., TN. 
and fabrication of iron aluminides. 

V. K. Sikka, R. H. Baldwin, K. S. Blakely, E. C. 

Hatfield, and C. R. Howell. 1991, 22p CONF- 

9105184-8 

Contract AC05-840R21400 

Annual conference on fossil energy materials (5th), 

Oak Ridge, TN (USA), 13-16 May 1991. Sponsored 

Department of Energy, Washington, DC 


The Fe3Ali-based iron aluminides are under develop- 
ment at Oak Ridge National Laboratory (ORNL) for a 
range of fossil energy applications. The room-temper- 
ature ductility, which was the major drawback for their 
use, has been increased from 8% to a more usable 
range of 15 to 20%. The commercial application of 
these alloys requires information regarding their meit- 


= pee pen. alloy compositions, i 
and properties. The Fe3Al alloy (FA-129) was 
omeaieien melted in a MgO crucible, with a 
slight pickup of magnesium. This magnesium pickup 
plage rh then! mcs: hae => he 
magnesium content has been 
by sitar vommaivane somali or atotnetine: ae 
ing. The ingots were hot worked without any problems 
at ORNL, ial Metals Corporation (New Hartford, 
New York), and Precision Rolled Products (Reno, 
Nevada). Tensile and creep properties of the ingots in 
this study were similar to those observed in previous 
heats. 10 refs., 6 figs., 1 tab. 
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Analysis of weld metal solidification and micros- 
tructures. 


S. A. David, and J. M. Vitek. 1991, 40p CONF- 
9106229-1 

Contract AC05-840R21400 

1991 International Institute of Welding (IIW) annual 
workshop, an (Netherlands), 30 Jun - 5 Jul 1991. 
Sponsored by Department of Energy, Washington, DC. 


Solidification is a critical phase change occurring 
during welding that controls weld metal microstructure, 
properties, and ultimately weldability of alloys. In 
recent years, significant advances have been made in 
the solidification theories that relate to castings and 
rapidly solidified materials. A critical need exists to un- 
derstand weld pool solidification in the light of these 
new theories. This paper will describe the solidification 
behavior of weld pools, incorporating some recent ad- 
vances in solidification theories. Basic principles from 
ingot, single crystal, and rapid solidification processes 
will be used to understand and explain observed weld- 
metal microstructures. 62 refs., 12 figs. 
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ORNL-2(A): Environmental effects on iron alumin- 
ides. 
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J. H. DeVan. 1991, 20p CONF-9105184-9 

Contract ACO05-840R21400 

Annual conference on fossil energy materials (5th), 
Oak Ridge, TN (USA), 13-16 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Alloys based on the Fe(sub 3)Al system are under de- 
velopment at Oak Ridge National Laboratory (ORNL) 
in support of coal conversion and combustion materi- 
als requirements. Using H(sub 2)S-H(sub 2)-H(sub 2)O 
gas mixtures, several experimental iron-aluminum 
alloys have been tested to assess the effects of alumi- 
num concentration on corrosion behavior at 700 to 
800(degrees)C in a simulated gasifier environment. In- 
cluded in these studies are alloys that have been alu- 
minized to convert the outer surfaces to FeAl (50 at. % 
Al). Thermogravimetric analyses, metallographic and 
chemical analyses of the corrosion product scales, are 
performed to determine the role of constituent metallic 
elements on oxidation and sulfidation processes. The 
corrosion resistance of Fe(sub 3)Al alloys is being 
evaluated by exposures at 600 to 900(degrees)C in the 
gas-cooler section of an operating gasifier in the 
United Kii m. The nature of protective scales 
formed on Fe(sub 3)Al-based alloys in sulfur-contain- 
rs atmospheres, as compared to air, is being evaluat- 

using secondary ion mass spectroscopy (SIMS) 
and transmission electron microscopy (TEM). Marker 
experiments using (sup 18)O are conducted in con- 
junction with the SIMS studies to monitor oxide growth 
processes. 4 refs., 3 figs., 1 tab. 
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Sandia National Labs., Albuquerque, NM. 

Launch capabilities to over 10 km/s. 

L. C. Chhabildas, L. M. Barker, J. R. Asay, T. G. 
Trucano, and G. |. Kerley. 1991, 21p SAND-90- 
3190C, CONF-9107105-33 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A systematic study is described which addresses the 
technical issues associated with launching flier-plates 
to hypervelocities. Structured, tim ndent, uni- 
form, high-pressure, pulses are needed to drive flier 
plates to h elocities without melting or fracturing 
the plate. This is achieved by using a graded-density 
impactor to impact a flier plate at high velocities on a 
two-stage light-gas gun. We have used this method to 
launch titanium and aluminum alloy plates to velocities 
of 9.5 km/s and 10.4 km/s, respectively. A method is 

‘oposed to extend the launch capabilities to veloci- 
ties in excess of 14 km/s. 19 refs., 6 figs. 
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EXAFS study of sputtered Co/Al multilayers by 
electron detection: Structural difference due to 
deposition condition. 

J. H. Joo, M. H. Choi, C. K. Lee, and S. M. Heald. 
1991, 15p BNL-46297, CONF-9104273-1 

Contract AC02-76CH00016 

Synchrotron radiation user’s workshop (3rd), Pohany 
(Korea, Republic of), 13-14 Apr 1991. Sponsored by 
Department of Energy, Washington, DC. 


EXAFS measurements and x-ray diffraction analysis 
have been made on magnetron sputtered Co-Al multi- 
layers with modulation wavelengths of 1 to 2 mono- 
layers and sputtering Ar gas pressure of 3 to 7 mTorr. 
X-ray diffraction results cannot clearly identify the 
phases present in the samples because the major dif- 
fraction peaks of different phases overlap. Preliminary 
analysis of the EXAFS data shows that Co atoms exist 
in two or more different phases, i.e., (alpha)-Co, 
CoAl(CsCl type), and possibly a solid solution of Co 
and Al with some Co atoms occupying the substitution- 
al sites of fcc Al. 4 refs., 3 figs., 1 tab. 
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Sandia National Labs., Albuquerque, NM. 

Whipple bumper shield simulations. 

E. S. Hertel, L. C. Chhabildas, and S. A. Hill. 1991, 
14p SAND-91-1227C, CONF-9107105-45 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The Whipple bumper is a space shield designed to pro- 
tect a space station from the most hazardous orbital 
space debris environment. A series of numerical simu- 
lations has been performed using the multi-dimension- 
al hydrodynamics code CTH to estimate the effective- 
ness of the thin Whipple bumper design. These simula- 
tions are performed for impact velocities of (approxi- 
mately)10 km/s which are now accessible by experi- 
ments using the Sandia hypervelocity launcher facility. 
For a (approximately)10 km/s impact by a 0.7 gm alu- 
minum flier plate, the experimental results indicate that 
the debris cloud resulting upon impact of the bumper 
shield by the flier plate, completely penetrates the sub- 
structure. The CTH simulations also predict complete 
penetration by the subsequent debris cloud. 5 refs., 4 
figs., 2 tabs. 
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Oak Ridge National Lab., TN. 

Deformation and thermal fatigue in high tempera- 
ture austenitic alloys. Final report, January 1990- 
December 31, 1990. 

Progress rept. 

P. D. Ferro, B. Yost, R. W. Swindeman, and C. Y. Li. 
1 Mar 91, 41p ORNL/Sub-85-27488/05 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The flow properties of modified austenitic alloys are 
reviewed. The important strengthening mechanisms 
discussed include precipitation hardening produced by 
a combination of cold work and aging and by creep 
aging. Grain boundary sliding enhanced by reduced 
grain size is shown to reduce the flow strength of these 
alloys. 5 refs., 11 figs., 2 tabs. 
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Fracture behavior of Fe(sub 3)Al alloy FA-129. 

D. J. Alexander, and V. K. Sikka. 1991, 21p CONF- 
9105184-11 

Contract AC05-840R21400 

Annual conference on fossil energy materials (5th), 
Oak Ridge, TN (United States), 13-16 May 1991. 
Sponsored by Department of Energy, Washington, DC. 


The tensile and notched-impact properties of the 
Fe(sub 3)Al alloy FA-129 have been studied. A 100- 
mm-diam vacuum-induction melted ingot was _proc- 
essed to 6-mm-thick plate. Subsize tensile and Charpy 
V-notch specimens were machined parallel and trans- 
verse to the rolling direction. After machining, the 
specimens were annealed for 1 h at either 750, 800, or 
850(degree)C, followed by an oil quench. These an- 
nealing treatments resulted in an increase in the grain 
size. Annealing had little effect on the room tempera- 
ture tensile properties. The impact energy of LT-orien- 
tation specimens tested at 350(degree)C decreased 


with increasing annealing temperature. Large second- 
phase particles appear to nucleate cleavage fracture. 
It may be possible to increase the resistance to cleav- 
age by developing a finer grain size, or by preventin 
the occurrence of the second-phase particles. 1 ref., 
figs., 1 tab. 
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ENEA, Bologna (italy). Centro di Calcolo. 

Sheet stamping processes: Experimental model- 
ling overview. 

A. Daneri, S. Giambuzzi, and G. Toselli. 1991, 28p 
ETDE-IT-91-51, CONF-9105236-1 

Non linear —- in engineering, Rome (Italy), 6 
May 1991, From Non linear problems in engineering; 
Rome, Italy (6-7 May 1991). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The numerical simulation of metal forming processes, 
in particular, sheet stamping processes, is of great in- 
terest considering their importance in the optimization 
of industrial designs, e.g., designs of automotive ‘par- 
ticulars’, by means of numerical simulations to obtain 
material and manhours savings. For some years, in- 
tense work, theoretical and applied, concerning the 
numerical simulation of thin-sheet deep-drawing and 
stretching, has been conducted at ENEA (the Italian 
Commission for Nuclear and Alternative Energy 
Sources). ENEA aims to develop the response capa- 
bility of some codes (ABAQUS and PLAFOM), in = 
ticular, process sensitivity to some geometrical char- 
acteristics (sheet dimensions), physical aspects (fric- 
tion and anisotropies) and to create a knowledge base 
for the systematic use of codes in design and produc- 
tion phases. This paper presents a synthesis of differ- 
ent methodologies available for the numerical simula- 
tion of deep-drawing or stretching processes; more- 
over, the most significant numerical results obtained 
by ENEA for some experimental models, realized at 
the FIAT (Italy) Research Centre and the CSM (italian 
Material Development Centre) are summarized. 
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DE91769505/GAR 
ENEA, Bologna (Italy). 
Representation of material anisotropies in sheet 
deep-drawing process simulations: Numerical ex- 
periments. 

A. Daneri, S. Giambuzzi, and G. Toselli. Oct 90, 19p 
ENEA-RT-INN-90-09, CONF-9005322-2, RT/INN-90- 
09 

22nd international symposium on automotive technol- 
ogy & automation, Florence (Italy), 14 May 1990, From 
22. international symposium on automotive technology 
& automation; Florence, Italy (14-18 May 1990). 

U.S. Sales Only. 


During steel sheet deep-drawing processes, an impor- 
tant role is played by material anisotropies due to the 
previous rolling phase. Therefore, it is important to 
take anisotropy effects into account, also in numerical 
deep-drawing process simulations, in order to obtain 
the optimum approach to the experimental results by 
calculations and, subsequently, to correctly predict the 
sheet response to deep-drawing during the phase of 
the industrial production of the different particulars. 
This work presents an analysis executed with the 
ABAQUS code to evaluate the anisotropy effects in 
the numerical simulation of a simplified FIAT automo- 
tive particular. The model has been adopted as an Ital- 
ian benchmark for which experimental results are 
available. The analysis executed for the FIAT model 
showed that the anisotropy effects, even if considered 
only in the normal sheet direction, influence punch 
force behaviour, plastic strains and stresses. 
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Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Effect of boron on precipitation and recrystalliza- 
tion kinetics in hot deformation of titanium-niobi- 
um microalloyed steels: Final report. 

M. Djahazi. c1990, 106; 

Contract CANMET-OST84-00179 


Investigation to determine the effects of boron addition 
on the kinetics of austenite recrystallization and car- 
bonitride precipitation in relation to the design of mi- 
croalloying composition and thermomechanical proc- 
essing (controlled rolling) of titanium-niobium steels for 
high strength and toughness applications. Four low 





carbon bainitic steels were compression tested under 
interrupted and continuous loading conditions. These 
materials were made from a base steel containing 
0.026 percent C, to which were added one or both of 
0.055 percent Nb and/or 30 ppm of B. The recrystalli- 
zation kinetics of the hot worked austenite were deter- 
mined for prestrains of 0.12, 0.25 and 0.50 in tempera- 
tures from 100C. in extraction replicas 
were prepared and particle tracking autoradiography 
was employed to provide experimental evidence re- 
garding the state of solution of the boron during defor- 
mation or cooling and subsequent holding. A physical 
model was prepared to explain the observations. 
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Joint Publications Research Service, i VA. 
Jprs Report: Science and Technology. U 

terials Science. 

1 May 90, 42p JPRS-UMS-90-003 

Trans. into English from Various Russian Articles. 


No abstract available. 
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Joint Publications Research Service, Arlington, VA. 
Jprs Report: Science and Technology. Ussr: Mate- 
rials Science 


30 Apr 91, 43p JPRS-UMS-91-004 
Trans. into English from Various Russian Articles. 


Abstracts of U.S.S.R. research in materials science 
are given. Topics covered include analysis and testing, 
composite materials, ferrous metals, welding, brazing, 
soldering, and heat treatment. 
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Joint Publications Research Service, Arlington, VA. 
Properties of High-Cleanness High-Strength Steel 
12GN2MFAYU. 
L. I. Mikhoduy, M. B. Movchan, V. D. Poznyakov, G. 
N. Strizhius, and Y. O. Paton. 31 Aug 90, 9p 
In Its Jprs Report: Science and Techno! . Ussr: Ma- 
terials Science p 4-12. Trans. into Englis! from Prob- 
lemy Spetsialnoy Elektrometallurgii (Kiev, USSR), No. 
1, Jan. - Mar. 1990 p 99-106. 


The objective here is to study the effect of the amount 
of harmful impurities on the resistance of be strength 
steel 12GN2MFAYu (VS-1) to delayed and brittle fail- 
ure. Open hearth steel VS-1 without additional refini 
(control specimens) and after argon blasting (VS-1 
and electroslag remelting (steel VS-1-Sh) was select- 
ed for this research. It was concluded that ome 
steel 12G2NMFAYu by electrosiag remelting an 
blasting the metal with argon promotes a beneficial 
ratio among typical NI morphological groups; a reduc- 
tion in the specific percentage of sulfides, oxides, and 
silicates and an increase in the specific percentage of 
oxysulfides. This narrows the range of inclusion size 
distribution. Increasing cleanness of steel 
12GN2MFAYu by argon blasting shifts the maximum 
on the austenite grain size distribution frequency curve 
toward lower values, i.e., it helps increase austenite 
grain structure uniformity. The change in the wey 
of NI and the austenite grain structure increases the 
ductility and impact strength of steel 12G2MFAYu 
after refining. Reducing the overall contamination by 
nonmetal inclusions makes it possible to increase the 
cold resistance of high-strength steel 12GN2MFAYu 
used in static and impact loading at a temperature to - 
70 C. An increase in the content of diffusive hydrogen 
because of its localization in the discontinuites in loose 
multiphase oxysulfide inclusions and an increase in the 
welded joint cooling rate above permissible highiy 
helps increase the tendency of the HAZ metal in highly 
clean high-strength steel 12GN2MFAYu to delay fail- 
ure. 
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Joint Publications Research Service, Arlington, VA. 
raphic ool gaa of High-Speed Steel 


I. Kee Y. P. Kalinushkin, and V. L. Shtark. 
31 

Int hay SS Report: Science and Techno! 
terials Science p 13-18. Trans. into Engli 


. Ussr: Ma- 
from Izves- 


tiya Akademii Nauk Sssr: Seriya Metally No. 2 
(Moscow, USSR), Mar. - Apr. 1989 p 129-133. 


Discussed here is a comparative investigation of the 
microstructure of fractures, i.e., the nature of propaga- 
tion of 7. in Bad ps testing of unnotched speci- 
mens of high- type R6M5F3-MP powder steel 
and Spada dies steel ro R6M5-OMSP produced by 
usual metallurgical method after hardening from 1190 
to 1280 C and optimal tempering at 560 C, 3 times of 1 
hour each, on a type ZSM-35 scanning electron micro- 
scope. As a result of studying the microstructure and 
related fracture surface, it was demonstrated that 
good operational ore of tools made of high- 
powder steel type R6M5F3-MP can be achieved due 
to the specifics of the microstructure of the steel, in- 
cluding absence of anisotropy of austenite grain 
shape, manifested upon fracture as equiaxial cup frac- 
ture, with no fiber or texturing of the fracture, no rough 
banding, as is characteristic for the fracture of R6M5 
steel made by traditional metallurgical method. 


PAT-APPL-7-656 925/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
bs TX. L n B. Johnson Space Center. 


nergy or. 

Patent lication. 

H. M. Delafuente, K. Nagy, and C. J. Wesselski. Filed 
15 Feb 91, 17p N91-23492/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An all metal energy dissipator construction is disclosed 
for dissipating kinetic energy force (F) by rolling balls 
which are forced by a tapered surface on an expanda- 
ble sleeve to frictionally load a force rod. The balls are 
maintained in an initial position by a plate member 
which is biased by a spring member. A spring member 
returns the force iter to its initial position after a loading 
force is removed. 
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velopment o red eel Melting 


Scrap St 
stem. Final ‘Gah November 1986-August 


Gee 90, 111p GRI-91/0083 
Contract GRI-5086-235-1396 
Sponsored by Gas Research Inst., Chicago, IL. 


A new scrap melting technology, Slagmelt(TM) has 
been developed on a laboratory scale which uses the 
stoichiometric combustion of natural gas with oxygen. 
Scrap and liquid metal are protected against flame oxi- 
dation by a bath of molten slag. Heat and material bal- 
ance data and metallurgical in ‘ormation were —— 
in melting tests for rates up to 1 ton/hr. Gas and li 
ES flow dynamics and heat transfer were st ed 
K. pms ame modelling. Efficient heat transfer and 
were achieved with the use of 
faeces oa heme jets and intense jet-induced convec- 
tive mixing of a slagbath. Iron loss is limited to less 
than 8% and molten metal contains about 0.02% 
carbon. Substantial metal refining with respect to 
sulfur and phosphorus takes place with slag composi- 
tion based on calcium aluminate flux. Due to the lower 
content of dust, NOx and SOx in the furnace off-gas, 
the process promises substantial environmental bene- 
fits. A conceptual on of the furnace and associated 
- are proposed, and their economics are evaluat- 
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r beam of the surface 


reaction: O(1.5 eV) + NO 


(yields) NO2. 

. B. Cross, and S. L. Koontz. 1991, 16p LA-UR-91- 
1506, CONF-9103183-1 

Contract W-7405-ENG-36 

Vehicle-environment interactions conference, Laurel, 
MD (USA), 11-13 Mar 1991. Sponsored by Department 
of Energy, Washington, DC. 


The surface mediated recombination of hyperthermal 
(1.5 eV) atomic oxygen and NO on sapphire (Al203) to 
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form NO2 has been studied apo spectrometric 
detection of the NO2. The signal amplitude at M/e = 
46 (NO(sub 2)(sup +)) is sensitive to the sapphire sub- 
strate temperature (T(sub s)) with the signal maximiz- 
ing at T(sub s) (approximately) (minus)30C and lower 
at T(sub s) (approximately) +40 and (minus)55C. 
Modulation of the hyperthermal atomic o n beam 
produces a modulation in the NO2 signal which corre- 
lates with the photon component of the beam and has 
: time constant of 0.4 milliseconds over a modulation 
frequency range of 100--400 Hz at a substrate temper- 
ature of (minus)30C. It is concluded that the NO2 heat 
of adsorbtion on sapphire is (approx)0.65 eV and pho- 
todesorbs from the surface. 10 refs., 3 figs. 


162,308 
DE91015110/GAR PC A03/MF A01 
Argonne National Lab., IL. 

jadiation-induced ated smartioation of intermetallic 
compounds: A study of CuTi 
and Cu4Ti3. 


N. Q. Lam, P. R. Okamoto, and M. J. Sabochick. Jun 

91, 27p ANL/CP-73475, CONF-9105172-2 

Contract W-31109-ENG-38 

International Energy Agency (IEA) workshop on the 

pe —— molecular dynamics in modeling radiation ef- 
and other non-equilibrium phenomena, La a 

CA (USA), 6-8 May 1991. Sponsored by Department of 

Energy, Washington, DC. 


In the present paper, important results of our recent 
computer simulation of radiation-induced amorphiza- 
tion in the ordered compounds CuTi and Cu(4)Ti(3) are 
summarized. The energetic, structural, thermodynamic 
and mechanical responses of these intermetallics 
during chemical disordering, point-defect production 
and heating were simulated, using molecular 

and embedded-atom potentials. From the atomistic 
details obtained, the critical role of radiation-induced 
structural disorder in driving the crystalline-to-amor- 
cy phase transformation is discussed. 25 refs., 4 
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Canada Centre for Mineral and Energy Technology, 

Ottawa (Ontario). 

Overview of wear resistant materials in the Cana- 

dian resource i 

Report no. MTL 90-33 FR). 

K. C. Wang. c1990, 15p 


Wear-resistant materials are used extensively through- 
out the mining and mineral processing lems, includ- 
ing drilling, boring, digging, haulage, crushing, grinding, 
and slurry systems. Materials selected for each par- 
ticular application not only the intrinsic proper- 
ties of the material itself but largely on the tribological 
system. This report presents an overview of wear ma- 
terials, including hard materials, metals (iron and steel) 
and plastics. A brief discussion of Canada’s ability to 
develop such materials itself, rather than importing 
them as is currently done, is also incl 


162,310 
N91-27299/7/GAR 
(Order as N91-27298/9/GAR, PC A03/MF 


A01) 

Joint Publications Research Service, Arlington, VA. 
Laser rede 4 of Steel Using Powder 
S. A. Astapchik, V. S. Golubev, O. V. Novikova, L. |. 
Protskevich, and |. S. Chebotko. 1 May 90, 8p 
In Its Jprs Report: Science and Technology. Ussr: Ma- 
terials Science p 1-8. Trans. into English from Izvestiya 
Akademii Nauk Belorusskoy tote Fiziko-Tekh- 
oo Nauk (Minsk, USSR), No. 4, Oct.-Dec. 1989 
p 7-13. 
The possibility of laser alloying of the surface of steels 
45, 5KhNM, and Kh12F1 in order to increase their heat 
stability and wear resistance is examined. Both an- 
nealed samples and samples subjected to a standard 
hardening heat treatment beforehand were used. 
Samples covered 7 alcohol-based coating were ir- 
radiated by a 1 kW CO2-laser in an atmosphere of vari- 

, L@., argon, nitrogen, and air. Under given 
anennentel conditions, the following materials were 
used as powder coatings: pure metals and non-metals, 
prepared chemical compounds, i.e., carbides, borides, 
silicides, nitrides, and oxides, as well as certain me- 
chanical mixtures which enter into a reaction during 
the heating. Following their treatment with lasers, sam- 
ples were subsequently annealed at 200 to 700 C for 4 
hours. Surface layers were examined by means of du- 
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rometer analysis, optimal microscopy, and X-ray phase 
analysis. The surface roughness and the layers’ wear 
resistance were estimated. 


162,311 
N91-28124/6/GAR 
(Order as N91-28063/6/GAR, PC a 


Tuskegee Univ., AL. School of Engineering and Archi- 
tecture. 


Low Energy Sputtering of Cobalt by Cesium Ions. 


A. Handoo, and P. K. Ray. 1989, 8p 

Contract NAG8-20 

In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 471- 


An experimental facility to investigate low wegen A (less 
than 500 eV) sputtering of metal surfaces with ions 
produced by an ion gun is described. Results are re- 

ed on the sputtering yield of cobalt by cesium ions 
in the 100 to 500 eV energy range at a pressure of 1 
times — -6) Torr. The target was electroplated on 
a copper substrate. The sputtered atoms were collect- 
ed on a cobalt foil surrounding the target. Co-57 was 
used as a tracer to determine the sputtering yield. 


Miscellaneous Materials 


162,312 
DE91014569/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Alternative refrigerant dilemma for refrigerator- 
freezers: Truth or consequences. 

E. A. Vineyard. 1991, 26p CONF-910636-3 

Contract AC05-840R21400 

ASHRAE summer meeting, Indianapolis, IN (USA), 22- 
26 Jun 1991. Sponsored by Department of Energy, 
Washington, DC. 


In an effort to select a refrigerant that has minimal 
impact on energy consumption and the environment, a 
screening analysis of potential refrigerants was per- 
formed that resulted in the selection of six candidates. 
The screening results show that R-134a, R-134, R- 
152a, R-134a/R-152a, R-22/R-152a/R-124, and R- 
134a/R-152a/R-124 are the most promising refriger- 
ants based on the following criteria: ozone depletion 
potential, greenhouse warming potential, coefficient of 
performance, and safety. Energy consumption tests 
were performed for the three pure refrigerants in ac- 
cordance with the Association of Home Appliance 
Manufacturers standard for household refrigerators 
and household freezers. The results indicate an in- 
creased energy consumption of 6.8%, 7.3%, and 
7.3%, respectively for R-134, R-152a, and R-134a in 
the most efficient oil. However, when the effects of 
compressor efficiency are taken into account, the nor- 
malized energy consumption results in an increase of 
only 2.7% for R-152a and 5.5% for both R-134a and 
R-134. 14 refs., 5 tabs. 


162,313 

DE91014753/GAR 

Los Alamos National Lab., NM. 
Shock wave studies of snow. 
J. B. Johnson, G. L. Blaisdell, M. Sturm, S. A. 
Barrett, and J. A. Brown. 1991, 15p LA-UR-91-1951, 
CONF-9107105-41 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Shock-wave studies of snow have been conducted at 
stress levels of up to 40 MPa. Analysis of embedded 
gauges and shock-reverberation techniques were 
used to determine shock pressure-density data for 
snow with initial densities ranging from 100 kg m(sup 
(minus)3) to 520 kg m(sup (minus)3) and temperatures 
ranging from (minus)2C to (minus)23C. Shock veloci- 
ties ranged from about 170 m s(sup (minus)1) (for low 
density snow) to about 280 m s(sup (minus)1) (for high 
density snow). At constant density and impact veloci- 
ties, but varying temperatures, there was no variation 
in shock velocity. This indicates that the internal 
energy and any temperature dependent strength of ice 
bonds do not measurably affect shock propagation in 
snow over the temperature and pressure range of our 
tests. Our results also indicate that snow is a highly 
rate sensitive material. 9 refs., 4 figs. 
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162,314 
N91-28116/2/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 


) 
Prairie View A and M Univ., TX. Dept. of Mechanical 
Engineering. 
Su led Freon-11 Flow Boiling in Top-Heated 
Finned Coolant Channels with and Without a 
Twisted Tape. 
A. Smith, and R. D. Boyd. 1989, 8p 
In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 390- 
397(See N91-28063 19-99). Sponsored by NASA. 
Johnson Space Center and Sandia National Labs. 


An experimental study was conducted in top-heated 
finned horizontal tubes to study the effect of enhance- 
ment devices on flow boiling heat transfer in coolant 
channels. The objectives are to examine the variations 
in both the mean and local (axial and circumferential) 
heat transfer coefficients for circular coolant channels 
with spiral finned walls and/or spiral fins with a twisted 
tape, and improve the data reduction technique of a 
previous investigator. The working fluid is freon-11 with 
an inlet temperature of 22.2 C (approximately 21 C 
subcooling). The coolant channel’s exit pressure and 
mass velocity are 0.19 M Pa (absolute) and 0.21 Mg/ 
sq. ms, respectively. Two tube configurations were ex- 
amined; i.e., tubes had either 6.52 (small pitch) or 4.0 
(large pitch) fins/cm of the circumferential length (26 
and 16 fins, respectively). The large pitch fins were 
also examined with a twisted tape insert. The inside 
nominal diameter of the copper channels at the root of 
the fins was 1.0 cm. The results show that by adding 
enhancement devices, boiling occurs almost simulta- 
neously at all axial locations. The case of spiral fins 
with large pitch resulted in larger mean (circumferen- 
tially averaged) heat transfer coefficients, h sub m, at 
all axial locations. Finally, when twisted tape is added 
to the tube with large-pitched fins, the power required 
for the onset of boiling is reduced at all axial and cir- 
cumferential locations. 


162,315 

PAT-APPL-7-406 009/GAR PC NO3/MF A01 
Lawrence Livermore National Lab., CA. 

Low density, resorcinol-formaldehyde aerogels. 
Patent Application. 

R. W. Pekala. Filed 12 Sep 89, 43p DE91011631 
Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The polycondensation of resorcinol with formaldehyde 
under alkaline conditions results in the formation of 
surface functionalized polymer “clusters”. The cova- 
lent crosslinking of these “clusters” produces gels 
which when processed under supercritical conditions, 
produce low density, organic aerogels (density (le)100 
mg/cc; cell size (le)0.1 microns). The aerogels are 
transparent, dark red in color and consist of intercon- 
nected colloidal-like particles with diameters of about 
100 A(degrees). These aerogels may be further car- 
bonized to form low density carbon foams with cell size 
of about 0.1 micron. 1 ref., 1 tab. 


162,316 

PAT-APPL-7-435 092/GAR PC NO3/MF A01 
Sandia National Labs., Albuquerque, NM. 

Solid-state radioluminscent compositions and 
light sources. 

Patent Application. 

R. L. Clough, J. T. Gill, D. B. Hawkins, T. J. Shepodd, 
and H. M. Smith. Filed 13 Nov 89, 36p DE91011667 
Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Two new types of radioluminescent (RL) compositions 
light sources are provided. The first type is an all-or- 
ganic system, consisting of covalently bound tritium 
within a solid, optically clear polymeric matrix. The 
matrix contains organic scintillation dyes that capture 
excitation energy from beta decay and red-shift the 
energy in a stepwise fashion, after which a chosen 
wavelength is emitted as fluorescence. The second 
type of RL light source consists of a zeolite crystalline 
material, in which material’s intralattice spaces a tritiat- 
ed compound and a luminophore are sorbed, and 
which material is optionally further dispersed in a re- 
fractive index-matched polymer matrix. 10 refs. 


162,317 

PB91-231720/GAR PC E06/MF E06 
South Bank Polytechnic, London (England). Inst. of 
Environmental Engineering. 

Propane: The Environmentally Friendly Refriger- 
ant. 

Research memo. 

R. W. James, M. Eftekhari, and J. F. Missenden. Oct 
90, 14p RM-127 


The implications of using propane in refrigeration sys- 
tems are examined; these relate to energy consump- 
tion, compressor lubrication, costs, availability, envi- 
ronmental factors and safety. It is concluded that for 
systems in which the quantity of refrigerant used is 
small, propane is an attractive and environmentally 
friendly alternative to currently used CFC’s. 


Nonferrous Metals & Alloys 


162,318 

AD-A238 122/6 Not available NTIS 
Wisconsin Univ.-Madison. Dept. of Materials Science 
and Engineering. 

Evaluation of Al-Ti-Si Alloys as Grain Refining 
Agents. 

Rept. for 15 Feb 90-7 Jun 91. 

M. K. Hoffmeyer, and J. H. Perepezko. 1991, 11p 
ARO-27472.3-MS 

Grant DAAL03-90-G-0042 

Availability: Pub. in Light Metals, p1105-1114 1991. 
—” only to DTIC users. No copies furnished by 


The Droplet Emulsion Technique (DET) is used to 
produce AL master alloy droplet dispersions that con- 
tain incorporated inoculant particles. In order to identi- 
fy inoculants of variable potency contained in commer- 
cial grain refining alloys, droplet quenching treatments 
are used to preserve microstructures associated with 
the nucleation and growth of Al from the most effective 
inoculant particles. The use of the methods shows that 
a commercial Al-Gwt % Ti master alloy contains a 
minor fraction (1-2%) of effective (Al, Si)3Ti inoculant 
particles are structurally identical, but chemically dis- 
similar to a vast majority of less potent AI3Ti particles. 
The identification of (Al,Si)3Ti as an effective agent for 
Al grain formation has lead to an analysis of the Al-Ti- 
Si _— — Evaluation of pertinent phase equi- 
libria and Al-inoculent peta. par has shown that both 
structural and constitutional aspects of the Al - (AL, 
Si)3Ti equilibria contribute to the improved nucleant 
potency of the (Al,Si)3Ti phase. 


162,319 

AD-A238 151/5/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Materials Science 
and Mineral a 

Micromechanisms of Monotonic and Cyclic Subcri- 
tical Crack Growth in Advanced High Melting Point 
Low-Ductility intermetallics. 

Annual rept. no. 1, 15 Apr 90-14 + 91. 

K. T. Rao, L. Murugesh, and L. C. DeJonghe. 1 May 
91, 49p UCB/R/91/A1072, AFOSR-TR-91-0576 
Grant AFOSR-90-0167 


The next generation of high-performance jet engines 
will require markedly stiffer materials, operating at 
higher stress levels and capable of withstanding tem- 
peratures of up to 1650 C. Prime candidates for such 
applications include ordered intermetallics, ceramics 
and composites based on metal, intermetallic and ce- 
ramic or carbon matrices, all of which are currently of 
limited use due to their low ductility and fracture prop- 
erties. Moreover, there is a lack of fundamental under- 
standing on the micromechanisms influencing crack 
— in these materials, particularly intermetallics. 

ccordingly, the present study is aimed at exploring 
the potential of intermetallic alloys and their compos- 
ites as advanced structural materials by identifying the 
critical factors influencing the crack-propagation re- 
sistance under monotonic and cyclic loads. Attention 
is focused on the Nb3AI and TiAl intermetallic sys- 
tems. In both cases, the principal mechanism of tough- 
ening is to impede crack advance from crack bridging 
by ductile second phase particles. Reactive sintering 
and vacuum hot pressing techniques are successful is 
processing Nb3AI intermetallics and duplex Nb/Nb3AI 
microstructure with a stringy niobium phase can be 





achieved through thermal treatments. Characterization 
of mechanical properties will commence in the second 
year. 


162,320 

AD-A238 173/9 Not available NTIS 

Missouri Univ.-Rolla. Dept. of Mechanical and Aero- 

space Engineering. 

P+ carer Adiabatic Shear Band Development in a 
Bimetallic Containing a Void 

R. C. Batra, Z. G. Zhu. 1991, ap ARO- 

25396. 19.MA 

Contract DAAL03-88-K-0184 

Availability: Pub. in International Jnl. of Solids Struc- 

tures, v27 n14 p1829-1854, 1991. Available to DTIC 

users only. No copies furnished by NTIS. 


We study the problem of the initiation and subsequent 
growth of a shear band in a thermally softening visco- 
plastic prismatic body of square cross-section and 
containing two symmetrically placed thin layers of a 
different viscoplastic material and an elliptical void at 
the center. The yield stress of the material of the thin 
layer in a quasistatic simple compression test is taken 
to be either five times or one-fifth that of the matrix 
material. The body is deformed in plane strain com- 
pression at a nominal strain rate of 5.000 s - ‘. These 
deformations are assumed to be symmetrical about 
the centroidal axes. It is found that shear bands initiate 
from the ends of the major axes of the ellipsoidal void 
and ay oo in the direction of the maximum shear 
stress. These bands are arrested by the strong virtually 
rigid material of the thin layer, but pass through the 
weaker material of the thin layer rather easily. Other 
shear bands originate from points where the tin layers 
meet the free boundaries and propagate into the 
matrix material along the direction of maximum shear- 
ing when the material of the thin layer is stronger, but 
propagate into the thin layer when its material is 
weaker than the matrix material. 


162,321 
AD-A238 369/3 Not available NTIS 
Wisconsin Univ.-Madison. 

Solidification of Undercooled Sn-Sb Peritectic 
Alloys. Part 2. Heterogeneous Nucleation. 

Rept. for 1 Feb 89-9 May 91. 

W. P. Allen, and J. H. Perepezko. Mar 91, 10p ARO- 
27472.1-MS 

Grant DAAL03-90-G-0042 

Availability: Pub. in Metallurgical Transactions A, v22A 
p765-773 Mar 91. Available only to DTIC users. No 
copies furnished by NTIS. 


The undercooling behavior of fine droplet samples of 
Sn-rich, Sn- Sb alloys was investigated using differen- 
tial thermal analysis (DTA). Undercooling levels meas- 
ured during cooling from the liquid state follow the 
trend of the intermetallic phase liquids, —- that 
solidification of all droplet samples (even those which 
solidify to yield a supersaturated BETA-tin product) 
was probably initiated with formation of primary inter- 
metallic phase. cpsrcay age nucleation thermal cy- 
cling treatments were then used to measure the rela- 
tive catalytic protency of primary intermetallic phases 
in this system for nucleation of BETA-tin during cool- 
ing. Crystallization reactions below the equilibrium per- 
itectic temperature of 250 C, at 187 C and 230 C, have 
been interpreted as corresponding to nucleation of 
BETA on Sn3Sb2 and SnSb substrates, respectively. 


162,322 , 
AD-A238 578/9 Not available NTIS 
Wisconsin Univ.-Madison. 

Solidification of Undercooled Sn-Sb Peritectic 
Alloys. Part 1. pry ee Evolution. 

Rept. for 1 Feb 89-9 May 91 

W. P. Allen, and J. H. Perepezko. Mar 91, 13p ARO- 
27472.2-MS 

Grant DAAL03-90-G-0042 

See also Part 2, AD-A238 369. 

Availability: Pub. in Metallurgical Transactions A, v22A 
p753-764 Mar 91. Available only to DTIC users. No 
copies furnished by NTIS. 


The droplet emulsion technique, which involves dis- 
persal of a bulk liquid alloy into a collection of fine 
droplets, was applied to Sn-Sb alloys to yield high 
levels of controlled undercooling. The maximum un- 
dercooling levels achieved vari ‘from 179 C for pure 
Sn to 113 C for a Sn-16 at. pct Sb alloy. Analysis of 
hypoperitectic alloy samples (alloys with an Sb content 
less than that of the liquid at the peritectic tempera- 
ture) indicates that solute trapping occurs during solidi- 
fication at the levels of undercooling and cooling rate 


investigated, yielding nearly homogeneous beta-tin 
solid solutions with compositions approaching those of 
the bulk alloys. With increasing undercooling and/or 
cooling rate, hyperperitectic alloys exhibit a transition 
from a highly segregated structure consisting of facet- 
ed primary intermetallic phase and cellular to a struc- 

ture consisting primarily of a supersaturated tin-rich 
solid solution. Lattice constant measurements confirm 
that virtually complete supersaturation of beta-tin was 
achieved in emulsion samples cooled at 200 C s-1 for 
compositions up to approximately 20 at. pct Sb. 


162,323 

DE91009553/GAR 

Oak Ridge National Lab., TN. 
— of ductile intermetallic a alloys. 

S. A. David, and T. Zacharia. 1991, 23p CONF- 
910909-2 

Contract AC05-840R21400 

International conference on heat-resistant materials 
(1st), Lake Geneva, WI (USA), 22-26 Sep 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Ordered intermetallic alloys are a unique class of ma- 
terial that have potential for structural applications at 
elevated temperatures. This paper describes the weld- 
ing and weldability of these alloys. Weldability of these 
alloys has been found to be a strong function of alloy 
composition, welding process and process param- 
eters. Phase transformations associated with the weld 
thermal cycle play a critical role in determining their 
weldability. Defect-free welds have been produced in 
several of these alloys by careful selection of a? 
= and welding parameters. 21 refs., 6 figs. 
tabs. 


PC A03/MF A01 


162,324 

DE91014100/GAR PC A03/MF A01 

EG and G Idaho, Inc., Idaho Falls. 

pone 4 - various parameters on the fatigue life of 
loy7 

p94. &. a 1991, 50p EGG-M-90292, CONF- 

po tn AC07-761D01570 

Special emphasis symposium on superalloys 718, 625, 

and various derivatives, Pittsburgh, PA (USA), 23-26 

Jun 1991. Sponsored by Department of Energy, Wash- 

ington, 


A data bank from over 700 tests on several heats of 
Alloy 718 with various test parameters is used to show 
the effects of temperature, strain rate, hold time, grain 
size, mean stress, surface roughness, and thermal 
aging on fatigue life. Both strain controlled and stress 
controlled tests were conducted providing data from 
— 2) to 10(sup 9) cycles to failure. Empirical curve 
fitting of the data was performed using a multiple re- 
gression analysis performance. 9 refs., 13 figs. 


162,325 
DE91014217/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Effect of MC forming additions and 10% cold work 
po rw high temperature strength of 20Cr-30Ni-Fe 
alloys. 

R. W. Swindeman, and P. J. Maziasz. 1991, 20p 
CONF-910909-4 

Contract AC05-840R21400 

International conference on heat-resistant materials 
(1st), Lake Geneva, WI (USA), 22-26 Sep 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Because of its relatively low cost, good fabricability, 
adequate strength, and excellent corrosion resistance 
in a variety of environments, alloy 800 is widely used in 
fossil, petroleum, petrochemical, and nuclear indus- 
tries. Much is known about strengthening, embrittling 
and corrosion mechanisms that occur in the alloy. Re- 
cently, however, ote have been made to improve 
various aspects of the performance of alloy 800H by 
adjusting the composition through restriction, addition, 
or deletion of certain alloying elements. Tensile, creep, 
and relaxation tests were performed on 20/ 25Cr-30Ni- 
Fe alloy modified by small additions of molybdenum, 
titanium, niobium, and vanadium. Excellent es 
and ductilities were observed for times extendi 

30,000 h at temperatures in the range 600 to 7 C 
Cold rolling to 10% reduction of thickness in plates 
produced enhanced strength by promoting the forma- 
tion of fine MC precipitates. 7 refs., 14 figs., 4 tabs. 


162,326 
DE91014600/GAR 
Los Alamos National Lab., NM. 


PC A03/MF A01 


162,330 
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New model of rate dependent elastic-plastic flow. 
J. E. Hammerberg, D. L. Preston, and D. C. Wallace. 
1991, 15p LA-UR-91-2058, CONF-9107105-37 
Contract W-7405-ENG-36 

1991 American win vey Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. a ‘by Depart- 
ment of Energy, Washington, DC. 


We present the results of 2D lagrangian hydrodynamic 
simulations of cylinder impact experiments s a re- 
cently developed model for rate-dependent elastic- 
plastic flow. This model, which takes advantage of em- 
Pirical scaling relations in terms of melting temperature 
and shear modulus is consistent with the very high 
strain-rate behavior deduced from overdriven shock 
data is in good agreement with the temperature and 

nsity dependence of the flow stress where known. 
eis Sune for uranium and copper are discussed. 12 
re 


162,327 

DE91014740/GAR 

Los Alamos National Lab., ea 

z 

P. S. Follansbee. 1991, 15p TRUR OTIS 91-1994, 904, CONF- 

9107105-34 

Contract W-7405-ENG-36 

1991 American ogy Society (APS) conference on 
shock ye ge: condensed matter, Williams- 
burg, VA (USA), 17.20. Sul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The stress-strain behavior during the shock rise of a 30 
kbar and 54 kbar shock in copper is modeled using a 
plastic constitutive model that includes rate and tem- 


PC A03/MF A01 


trolled deformation at high strain rates. A slight modifi 
cation to the treatment of the mobile dislocation densi- 
ty within the model from that originally pr leads 
to better agreement with the shock data than achieved 
previously. The results indicate that the deformation 
mechanism during the shock rise is a drag mechanism. 
9 refs., 4 figs. 


162,328 

DE91014750/GAR PC A03/MF A01 

Los Alamos National Lab., NM. 

— mechanical effects on the shock Hugon- 
t. 


B. |. Bennett, and D. A. Liberman. 1991, 19p LA-UR- 
91-1964, CONF-9107105-40 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Calculations of the locus of shock Hugoniot states of 
aluminum, using two equations of state that either omit 
or include a quantum mechanical treatment for the ma- 
terial’s electronic excitations, will be presented. The 
difference between the loci will be analyzed in the con- 
text of a comparison between an ab initio quantum me- 
chanical model and a semiclassical treatment of the 
electronic states. The theoretical results are compared 
with high pressure (4--300 Mbars) data. 5 refs., 2 figs. 


162,329 
DE91014996/GAR PC A03/MF A01 
Cm oN Aerospace Co., Kansas City, MO. Kansas 


Investigation of ultrasonic evaluation of solid- 
state metal bond. Final report. 

Progress rept. 

F. L. Robinson. Jun 91, 4 BDX-613-3962 

Contract AC04-76DP006 

Sponsored by Gupnenen of Energy, Washington, DC. 


The purpose of this project was to determine whether 
ultrasonic examination would be useful in evaluating 
solid-state bonds in selected test assemblies. Useful 
information which might be obtainable by ultrasonic 
methods includes detection of bond line defects, de- 
tection of mismatch at the hidden surface of the bond, 
and evaluation of microstructural changes which may 
correlate with bond strength. 3 refs., 6 figs 


162,330 
DE91015180/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
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Deformation behavior of pre-shocked copper as a 

function of strain rate and temperature. 

W. H. Gourdin, and D. H. Lassila. 7 May 91, 16p 

UCRL-JC-106130, CONF-910654-3 

Contract W-7405-ENG-48 

American Physical Society (APS) topical conference 

on shock compression of condensed matter (7th), Wil- 

liamsburg, VA (USA), 17-20 Jun 1991. Sponsored by 
ment of Energy, Washington, DC. 

U.S. Sales Only. 


From quasi-static compression data for 30-(mu)m 
grain-size samples of oxygen-free electronic (OFE) 
grade copper shocked to 10 GPa for 1 (mu)s, we 
derive a value for the thermal component of the me- 
chanical threshold stress (MTS). We show that model 
calculations of the flow stress based on this value pro- 
vide an excellent description of the uniaxial deforma- 
tion of pre-shocked specimens tested in compression 
at low and high strain rates. We likewise demonstrate 
excellent agreement with data obtained from electro- 
magnetically launched expanding ring experiments, 
during which excursions of both temperature and 
strain rate are large. 10 refs., 4 figs. 


162,331 

MIC-91-04710/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Plasma production of titanium silicides and titani- 
um-iron-silicides: Final report. 

C. A. Pickles, and J. M. Toguri. c1990, 188p 
Contract CANMET-79196-01-SS 


In this report, the Facility for the Analysis of Chemical 

mics system is used to develop an accu- 
rate model of the Ti-Fe binary system, which is then 
compared to previous experimental and theoretical re- 
sults. In addition, metallothermic and carbothermic re- 
duction methods were investigated for the recovery of 
titanium and silicon. The experiments were performed 
in a plasma furnace, with the oxidation resistance 
measured by thermogravimetry and the nature of the 
oxide determined by x-ray methods. The growth of tita- 
nium silicide in a copper melt was studied and its sub- 
sequent extraction by leaching techniques is reported. 


162,332 

MIC-91-04711/GAR PC E12/MF E01 
Ontario Research Foundation, Mississauga. 

Laser treatment of Al-bronze: Final report. 

G. Palumbo, R. T. Lassau, and T. Kilp. c1989, 133p 
Contract CANMET-79219-01-SQ 


This final report provides a comprehensive summary 
and evaluation of the results derived from earlier re- 

on the laser surface modification program and 
current results of the refinement and optimization of 
laser processing parameters and the corrosion and 
mechanical properties of laser treated Al-bronze 
specimens. Both vapor and electrochemical deposi- 
tion techniques were investigated as means for the ap- 
plication of Fe-layers. 


162,333 
N91-27287/2/GAR 
(Order as N91-27285/6/GAR, PC — 3) 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Elevated Temperature Fracture of RS/Pm Alumi- 
num y 8009. 

W. C. Porr, L. Yang, and R. P. Gangloff. 30 Jun 91, 


39p 
In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 45-83. 


The fracture behavior of advanced powder metallurgy 
Al-Fe-V-Si alloy 8009 (previously called FVS0812) is 
being characterized under monotonic loads, as a func- 
tion of temperature. Particular attention is focused on 
contributions to the fracture mechanism from the fine 
grained dispersoid strengthened microstructure, dis- 
solved solute from rapid solidification, and the moist air 
environment. Time-dependent crack growth is charac- 
terized in advanced aluminum alloys at elevated tem- 
peratures with the fracture mechanics approach, and 
cracking mechanisms are examined with a metallurgi- 
cal approach. Specific tasks were to obtain standard 
load crack growth experimental information from a re- 
fined testing system; to correlate crack _ kinetics 
with the j-integral and time dependent C(sub t)(t); and 
to — the intermediate temperature embrittle- 
ment of alloy in order to understand crack growth 


iSMS. 
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162,334 
N91-27288/0/GAR 
(Order as N91-27285/6/GAR, PC —_= o3) 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Temperature Effects on the Deformation and Frac- 
ture of Al-Li-Cu-in Alloys. 

J. A. bess ws and R. P. Gangloff. 30 Jun 91, 29p 

In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 84-112. 


The crack initiation and growth fracture resistance of 
Al-Cu-Li and Al-Cu-Li-in alloys were characterized and 
optimized for cryogenic tank applications. Presently, 
the effects of stress state and temperature is being de- 
termined on the fracture toughness and fracture mech- 
anisms of commercially available Vintage 3 2090-T81 
and experimental 2090+ In-T6. Precracked J-integral 
specimens of both alloys were tested at ambient and 
cryogenic temperatures in the plane stress and plane 
strain conditions. Considering ambient temperature, 
results showed that 2090-T81 exhibited the highest 
toughness in both plane strain and plane stress condi- 
tions. For the plane strain condition, reasonable crack 
initiation and growth toughness of 1090-T81 are asso- 
ciated with a significant amount of delamination and 
transgranular fracture. Plane stress toughnesses were 
higher and fracture was characterized by shear crack- 
ing with minimal delaminations. In comparisons, the 
fracture behavior of 2090+In-T6 is significantly de- 
graded by subgrain boundary precipitation. Toughness 
is low and characterized by intersubgranular fracture 
with no delamination in the plane stress or plane strain 
conditions. Intersubgranular cracking is a low energy 
event which presumably occurs prior to the onset of 
slip band cracking. Copious grain boundary precipita- 
tion is atypical of commercially available 2090. At cryo- 
genic temperatures, both alloys exhibit increased yield 
strength, toughness, and amount of delamination and 
shear cracking. The change in fracture mode of 
2090+ In-T6 from intersubgranular cracking at ambi- 
ent temperature to a combination of intersubgranular 
cracking, shear cracking, and delamination at cryogen- 
ic temperature is the subject of further investigation. 


162,335 
N91-27289/8/GAR 
(Order as N91-27285/6/GAR, PC ave 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Effect of Temperature on the Fracture Toughness 
of Weldalite(Tm) 049. 

C. L. Lach, and R. P. Gangloff. 30 Jun 91, 17p 

In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 113-129. 


The uncertain effect of temperature is characterized 
cn the deformation and fracture behavior of 
Weldalite(TM) 049 from cryogenic to elevated tem- 
peratures. Fracture resistance is measured and the 
determination of fracture mechanisms emphasized, in- 
cluding slip plane cracking, high angle boundary dela- 
mination, subgrain boundary cracking, and microvoid 
coalescence. Microstructure is controlled to produce 
either predominantly T(sub 1) or T(sub 1) + delta 
(after Blankenship and Starke) and to examine the 
effect of dislocation-precipitate interaction on fracture 
toughness. 


162,336 
N91-27300/3/GAR 
(Order as N91-27298/9/GAR, PC A03/MF 
A01) 
ion, VA. 
01 


Joint Publications Research Service, Arlin 
Hardening of VT23 Titanium — with 

bic Martensite Structure During Rapid Heating. 

V. V. lvashko, and N. |. Krino. 1 May 90, 6p 

In Its Jprs Report: Science and Technology. Ussr: Ma- 
terials Science p 9-14. Trans. into English from Izves- 
tiya Akademii Nauk armcige: : Seriya Fiziko- 
Tekhnicheskikh Nauk (Minsk, USSR), No. 4, Oct.-Dec. 
1989 p 26-30. 


The main objective was to examine the effect of the 
initial structural state of alpha’-martensite and the rate 
of subsequent heating on the efficacy of electrical and 
thermal hardening of titanium alloys with an alpha”- 
martensite structure as well as the related phase and 
structural transformations. Samples cut from VT23 
alloy sheets were examined. Sheets were obtained by 
rolling at (alpha + beta)-phase temperatures. After the 
rolling, the sheets were annealed at 750 C. The sam- 
ples were cut from the sheets in a direction perpendic- 
ular to the rolling direction and were heated to 950 and 


1100 C. In order to attain bulk hardening, the 
quenched samples were heated again to 100 to 800 C, 
s well as in a furnace during 0.5 and 6 hours, then 
cooled in water. The structure and phase composition 
were examined by electron microscopy and X-ray anal- 
ysis methods. Tensile tests were carried out. 
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N91-27301/1/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
Jprs Report: Science and Technology. Ussr: Mate- 
rials Science. 

19 Jul 91, 33p JPRS-UMS-91-007 

Trans. into English from Various Russian Articles. 


Abstracts on U.S.S.R. research in materials science 
are given. Topics covered include ferrous metals, non- 
ferrous metals, alloys, brazes, solders, nonmetallic 
materials, welding, brazing, soldering, and manufactur- 
ing processes. 


162,338 


N91-27304/5/GAR PC A04/MF A01 
Joint Publications Research Service, Arlington, VA. 
Jprs Report: Science and Technology. Ussr: Mate- 
rials Science. 

12 Jun 91, 52p JPRS-UMS-91-005 

Trans. into English from Various Russian Articles. 


Abstracts are given on U.S.S.R. research in materials 
science. Topics covered include nonferrous metals, 
alloys, brazes, solders, nonmetallic materials, welding, 
brazing, soldering, and manufacturing processes. 
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N91-27306/0/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
= — Science and Technology. Ussr: Mate- 


ence. 
20 Feb 91, 33p JPRS-UMS-91-002 
Trans. into English from Various Russian Articles. 


Abstracts on U.S.S.R. research in materials science 
are given. Topics covered include composite materi- 
als, nonferrous metals, alloys, brazes, solders, nonme- 
tallic materials, coatings, lubrication, and manufactur- 
ing processes. 
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N91-27311/0/GAR 
(Order as N91-27307/8/GAR, PC —_= on 


Joint Publications Research Service, Arlington, VA. 
Crystal-Chemical Princi in Control of Texture 
Formation in Titanium Alloy. 

A. A. Babareko. 31 Aug 90, 6p 

In Its Jprs Report: Science and Technology. Ussr: Ma- 
terials Science p 19-24. Trans. into English from Izves- 
tiya Akademii Nauk Sssr: Seriya Metally No. 2 
(Moscow, USSR), Mar. - Apr. 1989 p 137-140. 


The development of the plane deformation texture in 
titanium alpha alloys depends on the degree of alloy- 
ing with elements which stabilized the alpha phase and 
the deformation temperature. Formation of the basic 
texture, yielding the maximum normal anisotropy of the 
material, is stimulated by increasing the degree of al- 
loying and increasing the alpha-phase deformation 
temperature. The relationship of plane deformation 
texture components in the beta-phase of titanium is 
determined by the degree of its alloying with elements 
which stabilize this phase. In titanium pseudo-beta 
alloys, an octahedral plane deformation texture is 
formed, whereas in pseudo-alpha alloys deformed in 
the area of temperatures where the beta phase exists 
the (001) (110) texture is formed and for alpha plus 
beta alloys developed of a mixed-type beta-phase tex- 
ture is characteristic. Upon deformation of pseudo- 
alpha and alpha plus beta titanium alloys in the tem- 
perature area between M sub d (n) and A sub d (n) a 
single-version beta yields alpha phase-transition tex- 
ture is formed. The development of a prismatic (1120) 
(1100) component in this texture is clearer, the more 
perfect the beta-phase of the alloy the (001) (110) tex- 
ture is. For alloys of these classes def at tem- 
peratures above the transition temperature T sub t, it is 
characteristic that a multivariant phase transition 
alpha-phase texture develops with pyramidal and pris- 
matic components, while for deformation at tempera- 
tures below A sub d (n) the texture of deformation of 
the alpha-phase develops. 





162,341 
N91-27324/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

for Ductility and Toughness Enhance- 
ment of Nial by Ductile Phase Reinforcement. 
R. D. Noebe, F. J. Ritzert, A. Misra, and R. Gibala. 
Jul 91, 31p NAS 1.15:103796, E-6022, NASA-TM- 


103796 
Contract NSF DMR-88-10058 


The use of NiAl as a structural material has been hin- 
dered by the fact that this ordered intermetallic does 
not exhibit significant tensile ductility or toughness at 
room temperature. A critical review of the operative 
flow and fracture mechanisms in monolithic NiAl has 
thus established the need for ductile phase toughening 
in this order system. Progress in ductile phase rein- 
forced intermetallic systems in general and specifically 
NiAl-based materials has been reviewed. In addition, 
further clarification of the primary mechanisms in- 
volved in the flow and fracture of ductile phase rein- 
forced alloys has evolved from ongoing investigations 
of several model NiAl-based materials. The mechani- 
cal behavior of these model directionally-solidified 
alloys (Ni-30AI and Ni-30Fe-20Al) are discussed. Final- 
ly, the prospects for developing a ductile phase tough- 
ened NiAl-based alloy and the shortcomings presently 
inherent in these systems are analyzed. 


162,342 
PAT-APPL-7-398 575/GAR PC NO3/MF A01 
Oak Ridge National Lab., TN. 

for improving weldability of nickel alumin- 
ide alloys. 
Patent Application. 
V. K. Sikka. Filed 25 Aug 89, 22p DE91011623 
Contract AC05-840R21400 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A process for cleaning the surface of aluminides to 
prepare them for welding by first washing the surface 
to be welded with a chemical that removes aluminum, 
an inhibitor to strong welds. 


162,343 

PAT-APPL-7-420 488/GAR PC NO3/MF A01 
Lawrence Livermore National Lab., CA. 

Improved molten metal containment vessel with 
rare earth oxysuifide or sulfide protective coating 
thereon and method of making same. 

Patent Application. 

O. H. Krikorian, and P. G. Curtis. Filed 12 Oct 89, 
29p DE91011704 

Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An improved molten metal containment vessel is dis- 
closed in which wetting of the vessel’s inner wall sur- 
faces by molten metal is inhibited by coating at least 
the inner surfaces of the containment vessel with one 
or more rare earth oxysulfide or rare earth sulfide com- 
pounds to inhibit wetting and or adherence by the 
molten metal to the surfaces of the containment 
vessel. 4 figs. (ERA citation 16:016859) 


162,344 

PB91-231670/GAR PC A03/MF A01 
Bureau of Mines, Albany, OR. Albany Research 
Center. 

Solubility of Lead and Distribution of Minor Ele- 
ments between Bullion and Calcium Ferrite Slag at 
1,250C. 

Rept. of investigations/1991. 

G. T. Fisher, and K. O. Bennington. 1991, 17p 
BUMINES-RI-9369 

Library of Congress catalog card no. 90-23308. 


The U.S. Bureau of Mines conducted research on cal- 
cium ferrite slags to determine the distribution of Pb 
and monor elements (Ag, Cd, Zn, and Co) between Pb 
bullion and slag. The fundamental data are required to 
evaluate nonferrous smelting with calcium ferrite slags 
as a substitute for conventional iron silicate slags. De- 
terminations were made in 25-cu cm capacity MgO 
crucibles at 1,250 C for 2 h in a CO-CO2 atmosphere 
with an O2 potential that would retard the formation of 
magnetite. Calcium ferrite slag composition variables 
studied were from 16 to 32 wt pct CaO in 2-pct incre- 
ments and SiO2 ranging from 1 to 5 wt pct in 1-pct 


increments with equal additions of MgO. For all com- 
positions studied, the retention of Pb in the calcium 
ferrite slag was less than 1 wt pct, which compares 
favorably to about 6 wt pct Pb in conventional iron sili- 
cate slags used in smelting of Pb concentrates. Minor 
element distribution was insensitive to changes in slag 
composition in the range studies. However, slag com- 
position had significant impact on the melting and fluid- 
ity of the slag. 


162,345 

PB91-231977/GAR PC E06/MF E06 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 
Mesure de I’Al tivite Spectrale de Materiaux 
Metalliques par Calorimetrie Multilaser (Measure- 
ment of the | Al 


laser 
G. Stern, and A. Boffy. 12 Jan 90, 84p ISL-R-102/90 
Text in French; summaries in English and German. 
Sponsored by Direction des Recherches, Etudes et 
Techniques, Paris (France). Centre de Documentation 
de l’Armement. 


An experimental multilaser calorimetry device was de- 
veloped to determine the tral absorbing power of 
different metals (steels, aluminum alloys, titanium 
alloys) as a function of temperature and surface condi- 
tion (polished, precision-ground, milled, etc.) The first 
part of the report develops the theory behind laser ca- 
lorimetry combined with a vacuum oven and the limita- 
tions of the measurement method’s validity. The 
second part presents the measurement results for 
35NCD16 and 35CD4 steels at CO2 (10.6 microme- 
ters) and CO (5.3-5.6 micrometers) laser wavelengths: 
the effect of temperature was found to be highly signifi- 
cant. The effect of surface condition stayed propor- 
tionally constant as a function of temperature: for ex- 
ample, the absorbing power of a precision-ground sur- 
face of 35NCD16 steel was 50 percent higher than 
that of the polished surface at any temperature be- 
tween 20 and 1,000 C. The experimental results on 
polished surfaces agreed well with the theoretical pre- 
dictions of the generalized Drude model. 


162,346 

PB91-801019/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 
V. 


Rapid Solidification of Metals. January 1980-Octo- 
ber 1991 (Citations from the NTIS Database). 

Rept. for Jan 80-Oct 91. 

Sep 91, 56p 

Supersedes PB90-856170. 


The bibliography contains citations concerning the 
techniques for, and studies of, rapidly solidified ferrous 
and nonferrous metals. The studies examine the new 
structures formed by rapid solidification and identify 
properties associated with the new structure. Rapid 
solidification techniques allow investigations of equilib- 
rium and non-equilibrium phases, metallic glasses, and 
microsegregation and stability at the solidification 
interface. Properties include strength, corrosion resist- 
ance, magnetism, superconductance, and plasticity. 
Rapid solidification is applied to droplets or powder, 
and ribbons or substrates. Applications of rapidly so- 
lidified powders include tool steels and advanced 
alloys for aerospace engines and structures. (Contains 
193 citations with title list and subject index.) 


Plastics 
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AD-A238 583/9/GAR PC A03/MF A01 
Stevens Inst. of Tech., Hoboken, NJ. 

Injection Molding of Engineering Plastics. 

Final rept. 1986-1991. 

D. M. Kalyon. 1 Mar 91, 14p ARO-23810.7-MS 
Grant DAAL03-86-G-0048 


This final report summarizes the findings of a study in 
injection molding of engineering plastics. Two engi- 
se plastic resins, i.e. unmodified grades of a 
poly(ether imide) and a poly (2.6-dimethyl-1,4-phenyl- 
ene ether) were thoroughly characterized. The charac- 
terization included rheology, thermal properties and P- 
V-T behavior. The data were employed to predict vari- 
ous microstructural distributions including density, re- 


162,350 


MATERIALS SCIENCES 
Refractory Metals & Alloys 


sidual stress and birefringence distributions in com- 
pression and injection specimens of these two 
engineering plastics. The detailed microstructural dis- 
tributions were also studied experimentally upon proc- 
essing the two engineering plastics, ing instru- 
mented machines and industrial practices. The — 
mental findings were elucidated under the light of the 
numerical simulation results. Overall, this study should 
furnish a first order understanding of the microstruc- 
ture development in articles injection molded from 
amorphous engineering plastic resins. 


Refractory Metals & Alloys 


162,348 
DE91014902/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 


Dynamic behavior of dense a 
M. D. Furnish, L. C. Chhebides D. J. Steinberg, and 


G. T. Gray. 1991, 14p SAND-91-0081C, CONF- 
9107105-44 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


We have performed a series of dynamic impact tests 
on molybdenum to determine its high-pressure yield 
and viscoelastic properties. Nine experiments, per- 
formed with a compressed gun and VISAR diag- 
nostics, produced a variety of combinations of shocks, 
reshocks and releases. Pressure ranges from 6.5 to 15 
GPa were investigated, and i thicknesses 
ranged from 6 to 13 mm. The H jot elastic limit ap- 
pears to be independent of sample thickness and final 
stress levels over the —_ reported in this study. 
Strengths at the HEL and the Hugoniot state, approxi- 
mately 1.3 GPa, are within the range observed for 
lower strain rates of 10(sup (minus)3) sec-1 to 5(center 
dot)10(sup 3) sec(sup (minus)1). As with other metals, 
release waves do not show clean elastic-plastic be- 
havior. ian sound velocities for singly shocked 
states are 6.30 to 7.40 km/sec over the pressure 
range tested. Strain tests behaves as approximately as 
pomenye! ge ote ge Me un ny op da 
crease with propagation distance over the specimen 
thickness range used. 5 refs., 6 figs., 1 tab. 


162,349 
DE91015308/GAR PC A03/MF A01 
X-ray retiectivity studies of Au surtaces. 
-ra of Au su 
D. L /oemnaiie, S. G. J. Mochrie, A. R. Sandy, D. 
Gibbs, and G. Gruebel. 1991, 24p CONF-9106241-1 
Contracts ACO5-840R21400, AC02-76CH00016 
International conference on surface x-ray and neutron 
scattering (2nd), Bad Honnes (Germany), 25-28 Jun 
ee by Department of Energy, Washing- 
ton, DC. 
Portions of this document are illegible in microfiche 
‘oducts. 


pr 


We briefly review the results of x-ray scattering studies 
of the Au(001) surface between 300 K and the bulk 
melting temperature Tm = 1337 K. The specular re- 
flectivities of the Au(001), (110), and (111) surfaces 
obtained at 300 K are compared. 12 refs., 5 figs. 


162,350 

PAT-APPL-7-417 146/GAR PC NO3/MF A01 
Lawrence Livermore National Lab., CA. 
Nondestructive method for chemically machining 
crucibles or molds from their enclosed ingots and 


Patent Application. 

N. D. Stout, and H. W. Newkirk. Filed 4 Oct 89, 25p 
DE91011610 

Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An inventive method is described for chemically ma- 
chining rhenium, rhenium and tungsten alloy, and 
group 5b and 6b metal crucibles or molds from includ- 
ed ingots and a comprised of oxide crystals in- 
cluding YAG and YAG based crystals, ets, corun- 
dum crystals, and ceramic oxides. A mixture of potas- 
sium hydroxide and 15 to 90 weight percent of potassi- 
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um nitrate is ee and maintained at a tempera- 
ture above melting and below the lower of 500 degrees 
centigrade or the temperature of decomposition of the 
mixture. The enveloping metal container together with 
its included oxide crystal object is rotated within the 
heated KOH-KNO(sub 3) mixture, until the container is 
safely chemically machined away from the included 


y 
oxide crystal object. 1 fig. (ERA citation 16:017669) 


Wood & Paper Products 
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MIC-91-04233/GAR PC E12/MF E01 
British Columbia. Steering Committee of the Major 
Project Review Process, Victoria. 

— of prospectus for Arbokem Inc. flax pulp 


c1991 , 143p ISBN-0-7726-1282-X 


Arbokem Inc., through a wholly owned subsidiary, Ca- 
nadian Flax Pulp Inc., is proposing to establish a flax 
pulp mill facility in Surrey, British Columbia which is ef- 
fectively effluent-free. his document includes a de- 
scription of the major project review process, a project 
description, a summary of government agency and 
public comment, and the major project steering com- 
mittee review and decision. 


162,352 

MIC-91-04273/GAR PC E07/MF E01 
Forintek Canada Corp., Ottawa (Ontario). 
= Corp.: Annual report 1989-90. 

c p 


Forintek’s mission is to be the leading force in the 
technological advancement of the Canadian wood 
products industry through the creation and implemen- 
tation of innovative concepts, processes, products and 
education. This annual report contains a joint message 
from the CEO and the Chairman of the Board, informa- 
tion about the new Forintek Western Laboratory, lists 
of the board of directors, Forintek members and sup- 
porters, research program committees and financial 
statements. 
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MIC-91-04326/GAR PC E07/MF E01 
Saskatchewan Forest Products Corporation, Regina 
(Canada). 

Saskatchewan Forest Products Corporation: 
Annual report 1989-90. 

c1990, 14p 


Annual report of the Corporation, presenting an ml 
view of the ee 's operations, including logging 

ations, the Carrot River Sawmill, and the Hudson 
Plywood plant. A financial statement is included with 
notes. 


162,354 
MIC-91-04533/GAR PC E12/MF E01 
Centre de recherche en sylvichimie de |I’Outaouais, 
Ottawa (Ontario). 

ee of ae =~ fibre and animal feed 
from low 
pe 107p rssc or. 97139- 1991E, ISBN-0-662- 
1 2-3 
Contract CANMET-051SZ.23283-7-6034 


Hardwoods consist of relatively long wood fibers and 
very short vessels and ray (parench _—_ cells. Since 
these hardwood fibers are tres an the average 
length of softwood-groundwood fibers used for making 
newsprint, separation of the wood fibers from the short 
vessels would produce a very useful and valuable 
paper pulp. This report research results that 
led to a patent — for a novel dilute nitric acid 
pulping process process involves mild nitric acid 
pulping of hardwoods, in the presence of a phosphoric 
acid catalyst, at temperatures below 100C at atmos- 
pheric pressure to produce a pulp that can be separat- 
ed into long fiber fraction for sale as paper pulp, and a 
short fiber (fines) fraction that can be enzymatically hy- 
drolysed to glucose and simultaneously fermented to 
produce ethanol. 


162,355 
PB91-227173/GAR PC A06/MF A02 
North Central Forest Experiment Station, St. Paul, MN. 
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Chunkwood: Production, Characterization, and 
Utilization. 

Forest Service general technical rept. 

1991, 116p FSGTR-NC-145 


After several years of chunkwood-related research 
conducted by the North Central Station’s Forest Fas 
neering Project in Houghton, Michigan, chunkw 
evolved into a project of international interest and co- 
operation. The General Technical Report is a collec- 
tion of rs presented by North Central Forest Ex- 
periment Station researchers at the IEA conference in 
Sweden. Two additional papers are included that were 
not presented at the conference. These papers repre- 
sent a compilation of the U.S. state-of-the-art on 
chunking machinery and chunkwood. 
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PB91-231779/GAR PC E10/MF E10 
Oxford Forestry Inst. (England). 
Guide to the Use of Mexican and Belizean Timbers. 
R. Echenique-Manrique, and R. A. Plumtre. 1990, 

83p ISBN-0-85074-115-7, TROPICAL FORESTRY 
PAPERS-20 
Sponsored by British Council, London (England). 


There is little doubt that fewer tropical timbers are 
being used at present than could be used. There are 
many reasons for this, but the major one is the bewil- 
dering number of species, all with different properties, 
which confuses the timber buyer; the result is that 
buyers tend to keep to the ones ti know. This pre- 
cludes the use of other, perfectly suitable, woods be- 
cause of ignorance that they can be used. Lack of 
knowledge of how to treat and use timbers also con- 
tributes to their not being used or to their being used 
unsuitably. The publication has arisen from the realiza- 
tion that, lh much is known of the properties of 
tropical timbers by researchers and scientists, the in- 
formation is not easily available to the ordinary wood 
user. It was attempted, therefore, to provide a guide, 
for Mexico and Belize, on which timbers can be used 
for what purposes and how they should be used. The 
guide aims to cater for the normal user who wants 
simple guidelines on woods suitable for particular jobs, 
but it also aims to give more detailed information for 
engineers, architects and furniture makers on proper- 
pene | = and methods of use at a more special- 
ized level. 


General 
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AD-A238 423/8/GAR PC A03/MF A01 

— Inst. of Tech., Atlanta. Mechanical Properties 
Research Lab. 

Study of the Relationship between Macroscopic 

Measures and sical Processes Occurring 

during MNO001 1708. 

Annual rept. 

S. D. Antolovich, and S. R. Stock. 1991, 41p 

Contract N00014-89-J-1708 


The principal experimental accomplishments during 
the second year of the a OTM were two sets of x-ray 
tomographic microscopy (XTM) measurements on 
notched tensile samples. Fatigue crack growth was in 
a conventional servo-hydraulic machine before the 
samples were mounted in the in situ load frame. The 
choice of the extremely small (ey fracture mechanics 
standards) samples was dictated by the need to have 
good sample wey ate ncy at the synchrotron x-ray en- 
ergs with tho it fluxes (typically up to about 25 
before the flux starts to drop dramatically). A 
nena consideration limiting the sample diameter is 
the number of detector elements and the maximum 
cross-sectional dimension of the sample: a 10 mm di- 
ameter sample sampled with 10 to the third power de- 
tector elements yield a minimum pixel dimension of 10 
um; closure measurements requires pixels smaller 
than this. 


162,358 


AD-A238 648/0 Not available NTIS 
Tufts Univ., Medford, MA. Dept. of Mechanical Engi- 
neering. 


Relationship between Fracturing of a Microcrack- 
ing Solid and Its Effective Elastic Constants. 

1991, 7p ARO-25345.7-EG 

Contract DAAL03-88-K-0027 

Availability: Pub. in Toughening Mechanisms in Quasi- 
Brittle Materials, p373-378 1991. Available only to 
DTIC users. No copies furnished by NTIS. 


It is argued that, contrary to the spirit of many damage 
models, there is no simple correlation between fractur- 

of a brittle microcracking solid and the change of its 
effective elastic moduli. Physically, the absence of 
such a correlation is explained by the fact that the frac- 
ture-related properties (like stress intensity factors) are 
determined by local fluctuations of the microcrack field 
geometry whereas the effective elastic constants are 
the volume average quantities, relatively insensitive to 
such fluctuations. We discuss whether a correlation 
exists between the effective elastic moduli of a solid 
with multiple cracks and the fracture-related properties 
(like stress intensity factors, SIFs). 


162,359 


DE91015204/GAR 
Argonne National Lab., IL. 
Correlations between grain boundary structure 
and energy. 

K. L. Merkle, and D. Wolf. 1991, 17p ANL/CP-71904, 
CONF-910406-27, CONF-9106236-1 

Contract W-31109-ENG-38 

Spring meeting of the Materials Research Society 
(MRS, 3; International sium on metal/ceramic 
interfaces, Anaheim, CA (USA); Irsee (Germany, F.R.), 
29 Apr - 3 May 1991; 30 Jun - 5 Jul 1991. Sponsored 
by Department of Energy, Washington, DC. 


PC A03/MF A01 


High-resolution electron-microscopy (HREM) and 
computer simulations of <110> tilt grain boundaries 
(GBs) in Au are used to investigate correlations be- 
tween atomic-scale GB structure and energy. The en- 
ergies calculated for a variety of symmetric and asym- 
metric GBs suggest that asymmetric GB-plane orienta- 
tions are often preferred over symmetric ones. The ex- 
perimentally observed faceting behavior agrees with 
the computed energies. Computer simulations indicate 
general interrelations between GB energy and (1) 
volume expansion and (2) the number of broken bonds 
per unit area of GB. These atomic-scale microstruc- 
tural GB parameters, as evaluated from HREM obser- 
vations, are compared to simulation results. 19 refs., 6 
figs. 


162,360 

DE91015392/GAR PC A03/MF A01 

Connecticut Univ., Storrs. Dept. of Physics. 

Project report for synchrotron radiation studies of 

local structure and bonding in high (Tc) supercon- 

= oxides, transition metal aluminides, and si- 
icides. ress August 1990-July 1, 1991. 

in |. Budnick. 1991, 22p DOE/ER/45424-1 

Contract FG02-90ER45424 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: studies of 
high-(Tc) superconductors and implanted systems; 
and studies of transition metals and transition metal 
alloy local properties. 11 refs. (LSP) 


MATHEMATICAL 
SCIENCES 


Algebra, Analysis, Geometry, & 
Mathematical Logic 
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AD-A238 008/7 Not available NTIS 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Computer Science. 





Globally Convergent Homotopy Algorithms for 
Nonlinear Systems of Equations. 
Rept. for 1 Jul 89-1 Jun 91. 

. Watson. 1990, 51p AFOSR-TR-91-0558 
Grant AFOSR-89-0497 
Availability: Pub. in Nonlinear Dynamics, v1 p143-191 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Probability-one homotopy methods are a class of a 
rithms for solving nonlinear systems of equations that 
are accurate, robust, and converge from an arbitrary 
= = almost surely. These new globally con- 

ent ae! a ues have been successfully 
bin ied to solve Brouw ed point problems, polyno- 
mial systems of equations, constrained and uncon- 
strained optimization problems, discretizations of non- 
linear two-point boundary value problems based on 
shooting, finite difference, collocation, and Galerkin 
approximations to nonlinear partial differential equa- 
tions. eg r introduces, in a tutorial fashion, the 
theory of globally convergent homotopy algorithms, 
describes jo computer algorithms and mathemati- 
cal software, and presents several nontrivial engineer- 
ing applications. 
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AD-A238 010/3 Not available NTIS 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Computer Science. 

Continuous Homotopies for the Linear Comple- 
mentarity Problems. 

L. T. Watson, J. P. Bixler, and A. B. Poore. Apr 89, 
20p AFOSR-TR-91-0560 

Grant AFOSR-85-0250 

Availability: Pub. in SIAM Jnl. Matrix Anal. Appl., v10 n2 
p259-277. Available only to DTIC users. No copies fur- 
nished by NTIS. 


There are various formulations of the linear comple- 
mentarity problem as a Kadutani fixed point problem, a 
constrained optimization, or a nonlinear system of 
equations. These formulations have remained a curi- 
osity since not many people seriously thought that a 
linear combinational problem should be converted to a 
nonlinear problem. Recent advances in homotopy 

ry and new mathematical software capabilities 
such as HOMPACK indicate that continuous nonlinear 
formulations of linear and combinatorial problems may 
not be farfetched. Several different types of continu- 
ous homotopies for the linear complementarity prob- 
lem are presented and analyzed here, with some nu- 
merical results. The homotopies with the best theoreti- 
cal properties (global convergence and no singularities 
along the zero curve) turn out to also be the best in 
practice. 


162,363 

AD-A238 066/5/GAR PC A02/MF A01 
Naval Postgraduate School, Monterey, CA. 

Sum of Distances in Normed 

Technical rept. Apr 90-Oct 90. 

M. Ghandehari. 9 Oct 90, 10p NPS-MA-001, NPS- 
MA-91-001 


A geometric proof for the following theorem due to 
Martelli and Busenberg is given. Integral geometry is 
used to discuss special cases and related results. Min- 
kowski spaces are simply finite dimensional 
linear spaces. Smoothness assumptions on the 
boundary of the unit disk E for a Minkowski plane will 
enable us to use Crofton’s simplest formula from inte- 
gral ag oe | try to give a proof for three points. If the unit 
Ball lor a 3-dimensional Minkowski space is a zonoid, 
then we used integral geometry for the case of four 
points forming a simplex. A zonoid is a limit of sums of 
segments. Bolker discusses equivalent conditions for 
a convex subset of Rn to be a zonoid. 


ADYAz38 124/2 Not available NTIS 
— Univ., College Park. Dept. of Computer Sci- 


iterative Methods for Cyclically Reduced Non-Self- 
— Linear oa 2. 
. C. Elman, and G. H. Golub. Jan 91, 29p ARO- 
26391.3-MA_ 
Contract DAAL03-89-K-0016 
Availability: Pub. in Mathematics of Computation, v56 
n193 p215-242 Jan 91. — only to DTIC users. 
No copies furnished by NTIS 


No abstract available. 
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AD-A238 165/5/GAR PC A03/MF A01 


MATHEMATICAL SCIENCES 


Algebra, Analysis, Geometry, & Mathematical Logic 


Wisconsin Univ.-Madison. Center for Mathematical 
Sciences 


— from Shift-invariant Surfaces of 
Technical Nae 
C. de Boor, aVore, and A. Ron. 6 Jul 91, 22p 
Rept no. CMS-TSR-9 
Contracts DAAL03-G- 90-0090, N00014-90-C-1343 
Con. in cooperation with the University of South 
it of Mathematics, Columbia, SC. 
Sensor a gra rants NSF-DMS90-00053, NSF- 
SN 22154 NSF-DMS91-02857, and contract 
AFOSR-89-0455 


A complete characterization is given of closed shift- 
invariant su ces which pr a specified approxi- 
mation order. When such a space is principal (i.e., gen- 
erated by a single function), then this characterization 
is in terms of the Fourier transform of the generator. As 
a special case, we obtain the classical Strang-Fix con- 
ditions, but without requiring the generating function to 
decay at infinity. The approximation order of a general 
closed shift-invariant space is shown to be already re- 
alized by a specifiable principal subspace. 


162,366 

AD-A238 270/3 

George Mason Univ., Fairfax, VA. 
raphical R 


Not available NTIS 
of Multivariate 
er 
Ay. oy and M. Bolorforoush. 1988, 7p ARO- 
54180 


Contract DAAL03-87-K-0087 

Availability: Pub. in Computing Science and Statistics: 
Proceedings of the S' jum on the Interface (20th) 
p121-126 1988. Available only to DTIC users only. No 
copies furnished by NTIS. 


No abstract available. 


Some G 
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AD-A238 291/9 

Rochester Univ., NY. Inst. of —— 
Perturbed Characteristic F s. 3. 

H. A. Buchdahi. 1990, 6p |ARO-24626. 217-PH-U1R 
Contract DAAL03-86-K-0173 

Availability: Pub. in International Jnl. of Theoretical 
Physics, v29 n2 p209-213 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


a available NTIS 
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AD-A238 377/6 Not available NTIS 
Stanford Univ., CA. Information Systems Lab. 
Generalized Displacement Structure for Block- 
Toeplitz, Toeplitz-Block, and Toeplitz-Derived Mat- 


- "ate and T. Kailath. 1991, 24p ARO-23453.40- 


Contract DAAL03-86-K-0045 

Availability: Pub. in NATO ASI Series, vF70 p215-236, 
1991. Available to DTIC users only. No copies fur- 
nished by NTIS. 


No abstract available. 


162,369 
AD-A238 443/6/GAR PC A08/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 


School of Engineering. 

Alternative Algorithm for Discrete-Time Filtering. 
Master’s thesis. 

F. H. Zeitz. Jun 91, 159p Rept no. AFIT/GE/ENG- 
91J-06 


The discrete-time Kalman filter is a conditional mean 
estimator of the states of a linear stochastic process, 

conditioned on the previous state and current meas- 
urements. It assumes that the states and noise inputs 
can be represented as jointly Gaussian random varia- 
bles. The influence diagram is a decision analysis tool. 
Under certain conditions, it can represent continuous, 


ing 
of the random variables may be changed (using 

Bayes’ rule) so that any random variable can be cond 
tioned on any other subset of random variables in the 
diagram. Under these conditions, an influence diagram 
can represent the states, measurements, and initial 
conditions of a linear stochastic process. It too can be 
a conditional mean estimator of the states of a linear 
stochastic process, and is an alternative algorithm for 
the Kalman filter. The influence diagram im for 
the Kalman filter uses a factored covariance matrix. It 
is similar to other factored forms of the Kalman filter 


162,375 


such as the U-D filter. It can be faster than other fac- 
tored forms of the Kalman filter, but retain their im- 
proved numerical properties. 


nd — NTIS 
Gao of Efficient 


Zero-Location Procedures. 

H. Lev-Ari, Y. Bistritz, and T. Kailath. Feb 91, 19p 

ARO-23453.41-MA 

Contract DAALO3-86-K-0045 

nen mg Pub. in IEEE Transactions on Circuits and 
tems, v38 n2 p170-186 Feb 91. Available only to 

5 IC users. No copies furnished by NTIS. 


No abstract available. 


23/5 
Stanford Univ., CA. Information S 
Generalized Bezoutians and 


Not available NTIS 
Rochester Univ., NY. Inst. of Optics. 
Perturbations of 


of the Point Characteristic. 
+ A. Buchdahi. 19 Apr 91, 5p ARO-24626.117-PH- 
Contract DAALO3-86-K-017: 
Availability: Pub. in Jnl. of he Optical Society of A\ 
ica A, v7 n12 p2260-2263. Available 4 to pric 
users only. No copies furnished by NTIS. 


No abstract available. 
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AD-A238 587/0 Not available NTIS 
Minnesota Univ., Minneapolis. Dept. of Electrical Engi- 


Finite Word Effects in Pipelined R 

K. K. Parhi. Jun 91, 6p ARO-27076.7-EL 
Grant DAAL03-90-G-0063 

Availability: Pub. in IEEE Transactions on 
essing, v39 n6 p1450-1454 Jun 91. Avail 
DTIC users only. No copies furnished by NTI 


No abstract available. 


ignal Proc- 
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AD-A238 616/7/GAR PC A12/MF A03 
lemson Univ., SC. Dept. of Mathematical Sciences. 

Clemson Mini-Conterence Discrete Mathe- 

matics (5th), Held in Clemson, Carolina on 

October 11-12, 1990. 

Rept. for 11 Oct 90-30 Sep 91 

S. T. Hedetniemi, and R. Lasker. 10 Jul 91, 262p 

Contract N00014-91-K-1228 


This contract provided funds to partially support the 
Clemson Mini-Conference a Discrete Mathemat- 


twelve speakers from the tollowi 

versities: the Georgia Institute of nology, 
eastern University, the College of William and Mary, 
Memphis State University, the University of Illinois (2), 
Ohio State University, the University of Tennessee, 
Wright State University, Vanderbilt University (2) and 
Old Dominion University. There were —— 80 
attendees. The conference has been sponsored by 
the Office of Naval Research for five years and in that 
time the conference has attracted most of the leading 
researchers in theory and discrete mathematics 
in the United States and some international visitors. 
The Rents were wand te pay east of the capenaee ot 
the speakers, for publication of the proceedings of the 
conference and for a small reception given during the 
conference. 
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AD-A238 647/2 Not available NTIS 
Minnesota Univ., Minneapolis. Dept. of Aerospace En- 
ineering and Mechanics 
of the Singular Value Decomposition 
S the Numerical ~ of the Coefficients 
a 


Equations Normal 
K. P. , and D. D. Joseph. 1989, 7p ARO- 
25648.24-MA 
Contract DAAL03-88-K-0083 
Availability: Pub. in Applied Numerical Mathematics, v6 
p425-430 1989-1990. — only to DTIC users. No 
copies furnished by NTI 


No abstract available. 
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Stanford Univ., CA. 


November 15, 1991 


Not available NTIS 
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MATHEMATICAL SCIENCES 


Algebra, Analysis, Geometry, & Mathematical Logic 


Problems Under the Displacement 


H. Lev-Ari. A Loan 1280.20 20p ARO-23453, .30-MA 
Contract DAALO3 

Availability: Pub. in Signal spreeeene, Part 1: Signal 
Processing Theory, p211-227 1988. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


162,376 
DE$1014940/GAR PC A03/MF A01 
Argonne a Lab., IL. Mathematics and Computer 


MINPACK 2 test problem collection (preliminary 
version 


). 

B. M. Averick, R. G. Carter, and J. J. More. May 91, 
45p ANL/MCS-TM-150 
Contract W-31 TOS ENG-38 
mee ee Energy, mines DC. 


The Army High Performance Com: Research 
Center at the inal Games the Mathe- 
matics and computer Science Division at Argonne Na- 

my have initiated a collaboration for the 
of the software package MINPAGK-2. As 
part of the MINPACK- 2 project, we are developing a 
pope ged of significant optimization problems to a 
as t eo for the package. This report de- 
scribes some of the problems in the preliminary ver- 
sion of this collection. Optimization software has often 
been without a application in 
mind. This generic approach worked well in many 
cases, but as we seek the solution of larger and more 
complex optimization problems on high-performance 
computers, the development of optimization software 
should take into account specific optimization prob- 
lems that arise in a wide range of applications. This 
observation was the motivation for the main require- 
ment for inclusion in this collection: each problem must 
come a real application and be representative of 
other commonly encountered problems. Problems in 
the greeny Ange of the collection come from 
such di ids as fluid dynamics, medicine, com- 
bustion, nondestructive testing, chemical kinetics, lu- 
brication, mathematics, and superconductivity. 


162,377 
DE$1015104/GAR PC A03/MF A01 


Fermi —— Accelerator Lab., Batavia 

—— on the automated differentiation of implicit 
L. Michelotti. 27 Jun 91, 19p FNAL-TM-1742 
— AC02-76CH03000 

Sponsored by Department of Energy, Washington, DC 


This paper answers the question: Can automated dif- 
ferentiation be used on functions that are defined im- 
Plicitly, recursively, or iteratively. Consider, for exam- 
ple, simple function x(m) defined by the equation, 
x(m) (equals) cos(m(center dot)x(m)). 


162,371 
0r61608974/GAR PC A03/MF A01 
a, Frascati (Italy). Dipt. Tecnologie Intersettoriali 


Scane e a cosa serve ii calcolo frazionario. 
Fractional calculus: Definition and uses). 

. Dattoli, M. Richetta, and A. Torre. 1990, 36p 
ETDE-IT-91-43 


The essential elements of fractional calculus are de- 
scribed. The reference framework is that branch of 
mathematics which incorporates differential operators 
and partial integrals. After the derivation of the basic 
mathematical concepts of fractional calculus, a review 
is made of its applications. 


162,379 

N91-26835/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Stability of Collocation-Based Runge-Kutta-Nys- 


troem Methods. 
Pov J. Vanderhouwen, B jjer, 
Cong. 90, 20p CWI- NM-R9016, ETN-91-99409 
in Part by Amsterdam Univ. And Nether- 
mee Organization for the Advancement of Research. 


attainable order and the stability of Runge-Kutta- 
on (RKN) methods are analyzed for special 
second order initial value problems derived by colloca- 

tion techniques. Like collocation methods for first 
order equations, the step point order of s stage meth- 
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P. Sommeijer, and N. H. 


ods can be raised to 2s if s is even and to 2s - 1 if sis 
odd. The attainable stage order is one higher and 
equals s + 1. However, the stability results derived 
show that a high price must be paid for the increased 
stage order. 


162,380 

N91-27886/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

From Differential to Difference Equations for First 
Order Odes. 


r 
A. D. Freed, and K. P. Walker. Jul 91, 69 NAS 
1.15:104530, E-6406, NASA-TM-104530 


When constructing an algorithm for the numerical inte- 
gration of a differential equation, one should first con- 
vert the known ordinary differential equation (ODE) 
into an ordinary difference equation. Given this differ- 
ence equation, one can develop an appropriate nu- 
merical algorithm. This technical note describes the 
derivation of two such wey difference equations 

licable to a first order ODE. The implicit ordinary 

lerence equation has the same asymptotic expan- 
an as the ODE itself, whereas the explicit ordinary 
difference equation has an asymptotic that is similar in 
structure but different in value when compared with 
that of the ODE. 


162,381 

N91-27901/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Exponential Integration Algorithms Applied to Vis- 


A. D. Freed, and K. P. Walker. 1991, -? NAS 
1.15:104461, E-6302, NASA-TM-1044! 

Proposed for Presentation at the Third International 
Conference on Computational Plasticity Fundamentals 
and Applications (Complas 3), Barcelona, Spain, 6-10 
Apr. 1992; Sponsored by the Centro Internacional de 
Methodos Numericos en Ingenieria. 


Four, linear, exponential, integration algorithms (two 
implicit, one explicit, and one predictor/corrector) are 
applied to a viscoplastic model to assess their capabili- 
ties. Viscoplasticity comprises a system of coupled, 
nonlinear, stiff, first order, ordinary differential equa- 
tions which are a challenge to integrate by any means. 
Two of the algorithms (the predictor/corrector and one 
of the implicits) give outstanding results, even for very 
large time steps. 


Operations Research 


162,382 

AD-A237 905/5/GAR PC A03/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. Dept. of Math- 
ematical Sciences. 

Implementation of an Exact Penalty Function For- 
mulation to Solve Convex Nonlinear Programming 
Problems. 

Final rept. 

C. W. Fowler. 8 Apr 91, 37p 


A convex nonlinear programming problem (NLP) can 
be reformulated using an exact penalty function. One 
such function is the L1 exact penalty function exam- 
ined by Zangwill. The result of this reformulation is an 
unconstrained optimization problem. Unfortunately, 
this nonlinear, convex function is not a continuously 
differentiable function. Most computer methods/algo- 
rithms are based on the condition that the functions 
involved are differentiable. One exception is the Ellip- 
soid Algorithm, EA3, by Ecker and Kupferschmid. This 
algorithm, while demonstrating only linear conver- 
— has been shown to be robust in solving prob- 
ms with nondifferentiable functions. The problem re- 
duces to the following question. Is it better to solve the 
original, constrainted problem, or the reformulated un- 
constrained problem. Here, better is defined as faster 
and more accurate. After demonstrating that the exact 
penalty formulation will always solve the convex NLP, 
comparisons are made, using the ellipsoid algorithm, 
of accuracy of solution and solution time for several 
example problems. 


162,383 
AD-A238 100/2/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Operations Research. 


Diffusion Approximations for Complex Repair Sys- 
tems. 


Technical rept. 

D. L. Iglehart, and A. Lalchandani. Feb 91, 30p ARO- 
25839.42-MA 

Contract DAAL03-88-K-0063 


A wide variety of complex repair systems can be mod- 
eled as continuous time Markov chains. These sys- 
tems are closed networks of queues with a total of n 
jobs circulating in the network. The process of interest 
is the number of jobs, X sub n (t), at the various repair 
centers at time t. After appropriate translation and 
Te we show that the processes (X sub n (t): t > 

) ae weakly to a limiting multivariate Orn- 
stein-Uhlenbeck process. This limit process is then 
used to obtain computable approximations for X sub n 
(t). Numerical results are presented for three specific 
repairman models and the approximations are com- 
pared with exact results obtained through product form 
formulae. In most cases the approximation is quite ac- 
curate. 
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AD-A238 160/6/GAR PC A07/MF A02 

Naval Postgraduate School, Monterey, CA. 

ype Calculus for Mathematical Programming 
lodeling Languages. 

Doctoral thesis. 

R. D. Clemence. Sep 90, 141p 


The issue of model validation is critical in the formula- 
tion and interpretation of mathematical programming 
models, yet this problem is largely ignored by contem- 
porary modeling languages and the systems they sup- 
port. This research advanced modeling languages for 
mathematical programming by providing a formalism 
and defining a language for specifying a dimensional 
complement, called typing, to the algebraic represen- 
tation of models. Typing is a formal specification used 
to determine automatically whether the algebraic 
model is well-formed in the sense that its objective 
junction and constraints are composed of homogene- 
ous components and that operations junction and con- 
straints are composed of homogeneous components 
and that operations performed = indices are mean- 
ingful. A provision is made for the definition of dimen- 
sional axioms that can be applied automatically to re- 
solve dimensional differences. The addiction of formal 
typing to mathematical programming models also 
yields a powerful abstraction mechanism for integrated 
modeling. 


162,385 

AD-A238 214/1/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Operations Research. 
Departures from Many Queues in Series. 

Technical rept. 

P. W. Glynn, and W. Whitt. May 90, 39p TR-60, 
ARO-25839.43-MA 

Contract DAAL03-88-K-0063 


This paper considers a queueing model that could be 
used to represent the start-up behavior of a long pro- 
duction line or the transient flow of messages over a 
long path in a communication network. In particular, 
we consider a series of n single-server queues, each 
with unlimited waiting space and the first-in first-out 
service discipline. inal, the system is empty; then k 
sub n customers are placed in the first queue. The 
service times of all the customers at all queuses are 
i.i.d. with a general distribution on mean 1 and 
finite positive variance delta squared. Our object is to 
describe the departure process from the n to the th 
power queue as n gets large. (Equivalently, since cus- 
tomers are served in order of arrival, we can consider 
infinitely many queues in series with infinitely many 
customers in the first queue; we are still interested in 
the departure times of the first k sub n customers from 
the n to the th power queue as n yields infinity.) We 
may have k sub n constant, independent of n, or k sub 
n-> infinity as n -> infinity. 
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AD-A238 373/5 Not available NTIS 
Rice Univ., Houston, TX. Dept. of Mathematical Sci- 
ences. 

View of Unconstrained Optimization. 

J. E. Dennis, ne R. B. Schnabel. 1989, 73p ARO- 
26932.1-MA-SDI 

Grant DAAL03-90-G-0093 

Availability: Pub. in Handbooks in OR MS, v1 ch1 p1- 
72 1989. Available only to DTIC users. No copies fur- 
nished by NTIS. 





No abstract available. 
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AD-A238 479/0 Not available NTIS 
Massachusetts Inst. pda am. Cambridge. Center for 
Intelligent pep Ss 

tions of a iitting Algorithm to Decom 
sition in Convex Programming and Variational In- 


equal 

P. Tseng. Jan 91, 21p oa 103-MA-UIR 
Contract DAALO3-87-K-017 

Availability: Pub. in SIAM ay of Control and Optimiza- 
tion, v29 n1 p119-138 Jan 91. Available only to DTIC 
users. No copies furnished by NTIS. 


Recently Han and Lou proposed a highly parallelizable 
decomposition algorithm for chan a_ strongly 
convex cost over the intersection of closed convex 
sets. It is shown that their algorithm is in fact a special 
case of a splitting algorithm analyzed by Gabay for 
finding a zero of the sum of two maximal monotone 
operators. Gabay’s convergence analysis for the split- 
on algorithm is sharpened, and new applications of 

m to variational inequalities, convex pro- 
peo og and the solution of linear complementarity 
problems are proposed. For convex programs with a 
certain le structure, a multiplier method that is 
closely related to the alternating direction method of 
multipliers of Gabay-Mercier and of Glowinski-Mar- 
rocco, but which uses both ordinary and augmented 
Lagrangians,is obtained. 
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AD-A238 554/0/GAR PC A07/MF A02 
Stanford Univ., CA. Systems Optimization Lab. 

Barrier is for Large-Scale Quadratic Pro- 
—. 


vw rept. 
D. B. Ponceleon. Jun 91, 129p Rept no. SOL-91-2 
Contract N00014-90-J-1242 


We present several new algorithms for solving the 
general large-scale quadratic a (QP) prob- 
lem. A feature of QP problems is presence of linear 
inequality constraints, which introduce a combinatorial 
aspect to the problem. Currently the most common ap- 
proach to solving QP problems is to apply active-set 
methods, in which only some of the inequalities are 
used to produce a search direction at each stage. The 
combinatorial element is therefore inherent. As prob- 
lems become larger, there is a potential for an exces- 
sive number of iterations and consequent inefficiency. 
In contrast, we use the new familiar barrier function 
approach, which circumvents the combinatorial aspect 
by introducing a barrier transformation involving all of 
the inequalities. The barrier term enforces satisfaction 
of the inequalities by modifying the objective function. 
The transformed problem is solved by a modified 
Newton method applied to the nonlinear equations de- 
fining feasibility and optimality. The main computation 
at each iteration of the new algorithms is the solution 
of an indefinite system of linear equations. Barrier 
methods are known to lead to ill-conditioned systems. 
However, we show by a special sensitivity analysis that 
the particular manner in which we have formulated the 
barrier transformation leads to ill-conditioning that is 
benign. 


162,389 


AD-A238 586/2 Not available NTIS 
a” Univ., Minneapolis. Dept. of Electricai Engi- 


Pi in in mic Programming Architectures. 
Piet Part. Nun oT 10p ARO-27076.8-EL 

ona DAAL03-90-G-0063 

Availability: Pub. in IEEE Transactions on Signal Proc- 

essing, v39 n6 p1442-1450 Jun 91. Available only to 

DTIC users. No copies furnished by NTIS. 


No abstract available. 


Statistical Analysis 


162,390 


AD-A238 219/0/GAR PC A03/MF A01 
Florida State Univ., Tallahassee. Dept. of Statistics. 


Survival Data Using Cumula- 


oe ome 


xposure Rates. 
Technical rept. 


|. W. McKeague, and M. J. Zhang. Mar 91, 27p FSU- 
a TR-91-257-A =OSR, ARO- 
Grants DAAL03-90-G-0103, AFOSR-88-0040 


One may estimate a conditional hazard function from 
grouped (and possibly censored) survival data by the 
time and covariate occurrence/exposure rate. 
Asymptotic results for cumulative versions of this esti- 
mator are developed, utilizing the general frame-work 
of counting processes. In particular, a grouped data 
based ness of fit test for Cox’s proportional 
hazard Sodel Ie is given. Various constraints on the as- 
ymptotic behavior of the widths of the calendar peri 
and covariate strata employed in grouping the data are 
needed to prove the results. Actual performance of the 
estimators and test statistics is evaluated by Monte 
Carlo methods. 


162,391 

AD-A238 222/4/GAR PC A03/MF A01 
Florida State Univ., Tallahassee. Dept. of Statistics. 
Mixed Limit Theorem for Stable Random Fields. 
Technical rept. 

T. V. Kurien, and J. Sethuraman. Sep 90, 12p FSU- 
STATISTICS-M832, TR-90-251-AFOSR, ARI 
27868.5-MA 

Grants DAAL03-90-G-0103, AFOSR-88-0040 


A mixed distributional limit theorem for a stable 
random field of index 0 < alpha < 2 is derived. These 
random fields are of special interest in pattern analy- 
sis, in particular, in a Sane This paper con- 
siders the case when graph that the 
random field is wied on on is woe Ns result is en- 
= insofar as it shows that the mixed limit theo- 
rems do exist in the stable case. The final limiting distri- 
bution can be written in terms of the stable process of 
index alpha in DO, 1. 


162,392 

AD-A238 229/9/GAR PC A02/MF A01 

= Univ., Tucson. Dept. of Systems and Industrial 
Engineering. 

Heuristic Methods in — Probability. 

Final rept. 1 Dec 89-30 

J. L. Higle. 30 May 91, 8p FOSR-TR-91-0615 

Grant AFOSR-88-0076 


The purpose of this research program is the develop- 
ment of heuristic and algorithmic approaches to vari- 
ous problems of engineering and applied mathemati- 
cal interest. This research program was initiated under 
the guidance of Professor Marcel F. Neuts. Unfortu- 
nately, a substantial revision of the project budget re- 
quired his resignation from the project. Thus, in this 
report, we will summarize the work of Dr’s Julia L. 
Higle, who investigates problems of stochastic optimi- 
zation and develops non-accident based measures _ 
vehicular traffic hazards, and Jeffrey B. Goldber: oo 
investigates problems of design for reliability and man- 
ufacturability, decision making in Just-In-Time manu- 
facturing systems, and approximation models for spa- 
tially distributed queueing systems. These investiga- 
tors and the students supported during the final year of 
this grant work in quite diverse areas, but share a 
strong interest in algorithmic methodology. 


162,393 

AD-A238 256/2 Not available NTIS 
Duke Univ., Durham, NC. Dept. of Computer Sciences. 
Hierarchical, Combinatorial-Markov Method of 
Solving Complex Reliability Models. 

R.A. oon and K. S. Trivedi. 1986, 11p AFOSR- 
TR-90-0984 

Grant AFOSR-84-0132 

Availability: Pub. in Proc ACM/IEEE Fall Joint Comput- 
er Conference, Dallas, TX 1986 p 817-825. Available 
only to DTIC users. No copies furnished by NTIS. 


No abstract available. 


162,394 

AD-A238 269/5 Not available NTIS 
George Mason Univ., Fairfax, V: 

View of Computational Stauetioe and Its Curricu- 

lum. 

E. J. Wegman. 1988, 7p paneer 

Contract DAALO3-87-K-0087 

Availability: Pub. in Am Statist. Assoc. Proc. Sect. Stat- 

ist. Educat. p1-6 1988. Available only to DTIC users. 

No copies furnished by NTIS. 


162,399 


MATHEMATICAL SCIENCES 
Statistical Analysis 


No abstract available. 


162,395 
AD-A238 342/0/GAR 
Heng oe Univ., NJ. 


ita Analysis. 
Final rept. 1 May 86-31 Dec 90 
J. W. Tukey. 1 May 91, Bet ARO-23360.18-MA 
Contract DAALO3-86-K-00 


The papers that follow sketch the content of 60 publi- 
cations, of which 7 are books. It also covers 8 techni- 
cal reports and 13 internal working papers, as well as 
considerable amounts of unreported and unpublished 
material. Some of the more innovative contributions 
brought to full e include: (1) A volume on Con- 
figural Polysampling, so far the only direct approach to 
plomaany Aauijule of Voamen ting a Sepeeueh 
ploratory of Variance. Ing an appr 
which is both novel and effective; Other important in- 
novations include: (3) New li on multiple-compari- 
son problems, especially as arise in ro analysis 
of variance; (4) Use of ee regressions ( 

nal space) as a means of composite building he 
velopment of general techniques of shape 

son; (6) Progress on the separations onions (7) 7) Dis. 
cussion of how resampling methods (jackknife, boot- 
strap) should be applied to where blocki 
(in the design of experiment sense) is essential; (8 
Use of limited lateral randomization in visualizing distri- 
butions; (9) Introduction of novel, more effective meas- 
ures of urbanization; and (10) ) Development of new, 
apparently promising J wethn be to clustering. 


PC A03/MF A01 


162,396 
AD-A238 407/1 Not available NTIS 
Alberta ee Edmonton. Dept. of Statistics and Ap- 


plied Probabili 

and of a Markov Chain. 
R. J. Elliott. Nov 89, 6p ARO-24919.10-MA 
Contract DAAL03-87-K-0102, Grant AFOSR-86-0332 
Availability: Pub. in Proceedings of IEEE Asilomar Con- 
ference on Signals Systems and Computers (23rd), 
p709-713 Nov 89. Available only to DTIC users. No 
copies furnished by NTIS. 
No abstract available. 


162,397 
Not available NTIS 


losophy of Multiple Comparisons. 
J. W. Tukey. 1991, 20p ARO-26098.9-MA-SDI 
Contract DAAL03-88-K-0045 
Availability: Pub. in Statistical Science, v6 n1 p98-99 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
162,398 


AD-A238 481/6 
Princeton Univ., NJ. 
Procrustes 


Not available NTIS 
in the Statistical Analysis of 


Shape. 

C. Goodall. 1991, 56p ARO-26098.8-MA-SDI 
Contract DAAL03-88-K-0045 

Availability: Pub. in Jnl. of Royal Statistical Society B, 
v53 n2 _p285-339 1991. — only to DTIC users. 
No copies furnished by NT! 


No abstract available. 


162,399 

AD-A238 498/0 Not available NTIS 
Alberta Univ., Edmonton. Dept. of Statistics and Ap- 
plied Probabili 


Filtering With Two Sided Filtrations. 
R. J. Elliott. 1990, 14p ARO-24919.14-MA 
Contract DAALO3-87-K-0102 
Availability: Pub. in Applied Stochastic Anal., v5 p523- 
535 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The value of a diffusion at an intermediate point is ob- 
served through noisy observations on each side. Cor- 
responding semimartingale decompositions and recur- 
sive filtering equations are obtained. Such problems 

possibly arise in reconstructing images from noisy data 
if one wishes to estimate the signal at linear location 
1.2 based on observations from 0 to t and 1-t to 1 
either side. This estimation involves the two delta- 
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fields, Yt, increasing in the positive t direction, and Z1-t 
increasing in the negative t direction. 


162,400 

AD-A238 504/5 Not available NTIS 
Cornell Univ., Ithaca, NY. Mathematical Sciences Inst. 
Extremes of Moving Averages of Random Varia- 
bles with Finite Endpoint. 

R. A. Davis, and S. |. Resnick. 1991, 18p ARO- 
23306.489-MA 

Contract DAAG29-85-C-0018 

Availability: Pub. in The Annals of Probability, v19 n1 
p312-328 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


Moving average processes and linear combinations of 
iid random variables are basic objects in time series 
analysis and in regression models. The type of proc- 
esses we have in mind are constants satisfying sum- 
mability conditions at least sufficient to make the 
random series above converge. Studies of the extreme 
value behavior of such processes have been carried 
out by Rootzen (1978, 1986, 1987) and Davis and Res- 
nick (1985, 1988). Such studies use point process 
methods and either assumptions about the tails of the 
distribution of Zj or about the form of its density to get 
results about distributions of functionals of the moving 
averages. 


162,401 

AD-A238 507/8/GAR PC A03/MF A01 
Princeton Univ., NJ. Dept. of Statistics. 

Combining CL (Confidence Limits) and PL (Partial 
Limits) Displays. 

Technical rept. 

J. W. Tukey. Jun 90, 28p ARO-26098.21-MA 
Contract DAAL03-88-K-0045 


There are a variety of circumstances where we might 
want to show two (or even three) intervals of uncer- 
tainty around each measured data point. The most fre- 
quent involves a wider interval (between SCL’s) for 
comparing values with a numerical scale and a narrow- 
er intervai (between SPL’s) for comparing results with 
one another. In that circumstance, the use of double 
open triangular arrowheads (a DOTAR display) is par- 
ticularly useful. Having chosen a graphical style, we 
need quantitative insight and numerical tables to im- 
plement our choice. In particular, we need to recognize 
the distinction between severe simultaneous and tight 
simultaneous and the possibility of finding, and using, 
severe simultaneous SCL’s and SPL’s at large excep- 
tion rates. Numerical tables that outline quantitative 
behavior are provided. 


162,402 

AD-A238 538/3/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Statistics. 

Asymptotic Distributions of Autoregressive Coef- 
ficients. 


Technical rept. 
T. W. Anderson. Apr 91, 24p TR-26, ARO-26394.5- 
MA 


Contract DAAL03-89-K-0033 


The asymptotic distribution of a finite set of autocorre- 
lations is obtained for a time series from a linear sto- 
chastic process. The disturbances (or innovations) are 
martingale differences with bounded variances and 
bounded mixed fourth-order moments satisfying a uni- 
form conditional square integrability condition. The 
conditions are weaker than those used previously for 
such asymptotic distributions. Specific topics include: 
autocorrelations, asymptotic distributions, martingale 
differences, bounded second order moments. 


162,403 

AD-A238 556/5/GAR PC A03/MF A01 
Princeton Univ., NJ. Dept. of Statistics. 

Scrawl Strips, and Letter or B-Letter Strips: Depict- 
ing Marginals of Scatter Plots. 

Technical rept. no. 299, 1 May 86-31 Dec 90. 

J. W. Tukey, and J. G. Veitch. Dec 90, 23p ARO- 
23360.17-MA 

Contracts DAAL03-86-K-0073, DAAG29-82-K-0178 


Data from a bivariate distribution is often graphically 
presented by using a scatter plot. Adding a suitable 
depiction of the marginal data distributions to the 
edges of the scatter plot allows interesting features of 
the marginal data distributions to be seen alongside 
the original bivariate data. We propose providing these 
marginal depictions by a modification of Quantile- 
Quantile plots (QQ plots) we call scrawl strips. We also 
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‘opose adding a strip or axis showing location of the 
etter values, or the broadened letter values, which we 
call a letter strip, or b-letter strip, respectively. These 
two strips can be combined. Since scrawl strips are 
modified QQ plots, they inherit useful features of QQ 
plots. These features include information about the 
shape of the marginal distribution, the presence and 
type of skewness, the presence of heavy tails, gaps 
and ties in the ordered data, appearances of bimodal- 
ity or high shoulders, and assumptions of normality. 
This type of information is often either absent or de- 
picted poorly, both in univariate competitors to the QQ 
plot and in the basic scatter plot. 


162,404 

AD-A238 611/8/GAR PC A04/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Electri- 
cal Engineering and Computer Science. 

Stochastic Simulation Techniques for Partition 
Function Approximation of Gibbs Random Field 
Images. 

Technical rept. 1 Jan 90-30 Jun 91. 

G. Potamianos, and J. Goutsias. Jun 91, 70p 
Contract N00014-90-J-1345 


A Monte Carlo simulation technique for the calculation 
of the partition function of a general Gibbs random 
field is presented. We show that the partition function 
of a general Gibbs random field is equivalent to an ex- 
pectation. This observation allows us to develop an im- 
portance sampling approach for ——- this expec- 
tation by using Monte-Carlo simulations. Two different 
methods are proposed for this task. We show that the 
resulting estimators are unbiased and consistent. 
Computations are performed iteratively, by using a 
simple, Metropolis-like, Monte-Carlo algorithm with re- 
markable success, as it is demonstrated by our simula- 
tions. Our work concentrates on binary, second-order 
Gibbs random fields defined on a rectangular lattice. 


162,405 

AD-A238 630/8/GAR PC A06/MF A02 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

School of Engineering. 

New Modified Anderson-Darling and Cramer-Von 

Mises Goodness-of-Fit Tests for a Normal Distri- 

bution with Specified Parameters. 

Master’s thesis. 

oe Mar 91, 109p Rept no. AFIT/GOR/ENC/ 
1M- 


This thesis improves the powers of the Anderson-Dar- 
ling and Cramer-von Mises goodness-of-fit tests using 
the mean rank and the median rank plotting positions. 
A Monte Carlo simulation of 5000 repetitions is used to 

enerate the critical values from n =4 through n =80 
or certain significance levels. An extensive power 
study is performed to compare the powers of the modi- 
fied tests to the known tests for the uniform, the expo- 
nential, the double exponential, the lognormal, and the 
Weibull distributions. The power of the A-D tests modi- 
fied by the median rank plotting and the mean rank 
plotting position are approximately 0.01% higher than 
the unmodified tests. The power of the C-VM test is 
10% higher than the unmodified C-VM test for the Wei- 
bull, the lognormal, the exponential, and the double ex- 
ponential distributions when the median rank plotting 
position also improves the power of the C-VM test for 
the uniform and the Weibull distributions; while it re- 
duces the power for the exponential, the double expo- 
nential, and the lognormal distributions. 


162,406 

AD-A238 633/2/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Goodness-of-Fit Test for a Family of Two Parame- 
ter Weibulls with Known Shape Using Minimum 
Distance Estimation of Parameters. 

Master’s thesis. 

J. S. Crown. Mar 91, 83p Rept no. AFIT/GOR/ENC/ 
91M-4 


This research is to produce a modified Anderson-Dar- 
ling goodness of fit test for the Weibull distribution 
when the location parameter is found by minimum dis- 
tance estimation, the shape parameter is assumed 
known, and the MLE is used for the scale parameter. 
The critical values for the Anderson-Darling test are 

jenerated via Monte Carlo simulation when both the 

nderson-Darling and Cramer-Von Mises distance sta- 
tistics are minimized. These critical values are then 
used for a power study. The Monte Carlo simutation 
used 5000 repetitions for sample sizes of 
5,8,12,15,16,20 and 25 with the Weibull shape param- 


eter of .5(.5)4.0. The power study is made for the same 
sample sizes as above with the hypothesized Weibull 
shape parameter of 1.0 and 3.5 against ten alternate 
hypothesized distributions. For small sample sizes, im- 
provement can be seen over tests which use MLEs for 
the location and scale parameters. However, for larger 
sample sizes, more than 20, the power is similar to 
other goodness-of-fit tests for the Weibull. In most 
cases, minimizing the Anderson-Darling distance sta- 
tistic to estimate the Weibull location parameter had 
more power than minimizing the Cramer-Von Mises 
distance statistic. 


162,407 

AD-A238 653/0 
Stanford Univ., CA. 
Maximum a Posteriori Estimation of Elliptic Gaus- 
sian Fields Observed via a Noisy Nonlinear Chan- 


nel. 

A. Dembo, and O. Zeitouni. Nov 90, 18p ARO- 
23453.25-MA 

Contract DAALO3-86-K-0045 

Availability: Pub. in Jnl. of Multivariate Analysis, v35 n2 
p151-167 Nov 90. Available only to DTIC users. No 
copies furnished by NTIS. 


Not available NTIS 


No abstract available. 


162,408 

PB91-226605/GAR PC E06/MF E06 
Oxford Univ. (England). Nuclear Physics Lab. 
Estimating Systematic Errors. 

L. Lyons. Oct 90, 20p OUNP-90-20 


Various methods are discussed for estimating the bias 
from a repeated set of measurements that exhibit a 
spread larger than expected on the basis of their sta- 
tistical errors. Monte Carlo simulations are used to test 
how well the methods perform. 


162,409 

PB91-226696/GAR PC E06/MF E06 
Oxford Univ. (England). Nuclear Physics Lab. 
Estimating Systematic Errors (Revised). 

L. Lyons. May 91, 21p OUNP-91-13 

See also PB91-226605. 


Various methods are discussed for estimating the bias 
from a repeated set of measurements that exhibit a 
spread larger than expected on the basis of their sta- 
tistical errors. Monte Carlo simulations are used to test 
how well the methods perform. 


162,410 

PB91-507854/GAR CP T06 
National Inst. of Standards and Technology (NEL), 
ae. MD. Statistical Engineering Div. 
OMNITAB 80 (ASCII): An Interactive System for 
— and Numerical Data Analysis (Version 
Software. 

Mar 91, ong ee NIST/SW/MT-91/011 

System: SUN/UNIX; VMS V4.7 operating system. Lan- 
guage: TAR UNIX command FO. Other formats avail- 
able as PB91-507962 (UNIX). 

Available in 9-track, ASCII character set, 1600 or 6250 
bpi. For 6250 bpi, the price is T06. Documentation in- 
cluded; may be ordered separately as PB87-172235. 


OMNITAB 80 is a high-level integrated general pur- 
pose programming language and statistical software 
computing system. The system enables the user to 
use a digital computer to perform statistical and nu- 
merical data analysis without having any prior knowl- 
edge of computers or programming language. It per- 
mits one to perform arithmetic, complex arithmetic, 
trigonometric calculations as well as data manipula- 
tion, special function calculations, statistical analysis, 
and matrix and array operations. The system responds 
to simple instructions to obtain accurate results since 
reliable, varied, and sophisticated algorithms for data 
analysis and manipulation are referenced. It may be 
used either interactively or in batch mode. Some of the 
major statistical capabilities are regression, correlation 
analysis and oneway/twoway analysis. OMNITAB 80 
has been installed nationally and internationally. The 
source language of the system is in FORTRAN for im- 
plementation on the VAX computer. input/output is 
done in ASCIil format. A load and run module is also 
included as well as a module of test problems. 


162,411 
PB91-507962/GAR 





National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Statistical Engineering Div. 
OMNITAB (UNIX): An Interactive System for 
—_— and Numerical Data Analysis. Version 
Software. 

May 91, mag tape NIST/SW/MT-91/012 

System: SUN/UNIX; VMS V4.7 operating system. Lan- 
guage: TAR UNIX command FO. Other formats avail- 
able as PB91-507954 (ASCIl). 

Available in 9-track, ASCII character set, 1600 or 6250 
bpi. For 6250 bpi, the price is T06. Documentation in- 
cluded; may be ordered separately as PB87-172235. 


OMNITAB 80 is a high-level integrated general pur- 
pose programming language and statistical software 
computing system. The system enables the user to 
use a digital computer to perform statistical and nu- 
merical data analysis without having any prior knowl- 
edge of computers or programming language. It per- 
mits one to perform arithmetic, complex arithmetic, 
trigonometric calculations as well as data manipula- 
tion, special function calculations, statistical analysis, 
and matrix and array operations. The system responds 
to simple instructions to obtain accurate results since 
reliable, varied, and sophisticated algorithms for data 
analysis and manipulation are referenced. It may be 
used either interactively or in batch mode. Some of the 
major statistical capabilities are regression, correlation 
analysis and oneway/twoway analysis. OMNITAB 80 
has been installed nationally and internationally. The 
source language of the system is in FORTRAN for im- 
plementation on the VAX computer. Input/output is 
done in UNIX format. A load and run module is also 
included as well as a module of test problems. 


General 


162,412 

PB91-231845/GAR PC E05/MF E05 
Newcastle upon Tyne Univ. (England). Computing Lab. 
Modification of Roulier’s Algorithm for Shape-Pre- 
serving Surface Interpolation. 

Technical rept. 

R. Iqbal. c1990, 16p TRS-317 


The paper considers the problem of shape-preserving 
interpolation for grid data. An earlier algorithm due to 
Roulier, based on a shape-preserving curve interpola- 
tion scheme due to McAllister and Roulier, is modified 
to use a simpler but equivalent curve interpolation 
scheme due to Schumaker. (Copyright (c) 1990 Uni- 
versity of Newcastle upon Tyne.) 
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162,413 

AD-A237 960/0 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Antibodies to Liposomal Phosphatidyicholine and 
Phosphatidylsu!focholine. 

N. M. Wassef, G. M. Swartz, C. R. Alving, and M. 
Kates. 1990, 5p 

Availability: Pub. in Biochem. Cell Biol., v68 p54-58 
1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Antibodies against dimyristoyl phosphatidylsulfocho- 
line or dimyristoly! phosphatidyicholine were raised in 
rabbits after injection of liposomes containing phos- 
phatidylsulfocholine or phosphatidylcholine, cholester- 
ol, and lipid A. The antibody activities were assayed by 
complement-dependent immune damage to lipo- 
somes and by a solid-phase, enzyme-linked immuno- 
sorbent assay using purified dimyristoy! phosphatidyl- 
choline or dimyristoyl phosphatidylsulfocholine as anti- 
gen. Each antiserum raised against phosphatidylsulfo- 
choline reacted with liposomes containing phosphati- 
dylcholine, and each antiserum raised against phos- 
phatidyicholine reacted with liposomes containing 
phosphatidylsulfocholine. 





162,414 

AD-A238 107/7 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Isolation of a Coaggregation-inhibiting "Gell Wall 
Polysaccharide from Streptococcus sanguis H1. 

F. J. Cassels, and J. London. Jul 89, 7p 

Availability: Pub. in Jnl. of Bacteriology, v171 n7 
p4019-4025 Jul 89. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


162,415 

AD-A238 134/1 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD. 

Flow Cytometric Measurement of intracellular lon- 
ized Calcium in Single Cells with Indo-1 and Fluo-3. 
Book chapter. 

C. H. June, and P. S. Rabinovitch. 1990, 23p Rept 
no. NMRI-90-151 

Availability: Pub. in Methods in Cell Biology, v33 p37- 
58 1990. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Measurement of intracellular ionized calcium concen- 
tration (Ca2 +i) in living cells is of considerable interest 
to investigators over a broad range of cell biology. Cal- 
cium has an important role in a number of cellular func- 
tions and, perhaps most interestingly, can function to 
transmit information from cell membrane to regulate 
diverse cellular functions. An optimal indicator should 
span the range of calcium concentrations found in qui- 
escent cells to levels measured in stimulated cells with 
greatest sensitivity to small changes at the lower end 
of range. The indicator should freely diffuse throughout 
the cytoplasm and be easily loaded into small cells. 


162,416 

AD-A238 135/8 Not available NTIS 

Naval Medical Research Inst., Bethesda, MD. 

Receptor-Mediated Elimination of Phosphocho- 

— B Cells in X-Linked immune-Deficient 
ice. 

J. J. Kenny, A. M. Stall, D. G. Sieckmann, M. C. 

Lamers, and F. D. Finkelman. 15 Apr 91, 11p Rept 

no. NMRI-91-35 

Availability: Pub. in Jnl. of Immunology, v146 n8 

p2568-2577, 15 Apr 91. Available only to DTIC users. 

No copies furnished by NTIS. 


The combined expression of the M167 anti-phospho- 
choline (PC) transgenes with the x-linked immunodefi- 
ciency gene, xid, results in an almost total failure to 
develop B cells in the peripheral lymphoid organs of 
such mice. Although there is no significant difference 
between the normal transgene positive (TG+) female 
offspring and the immunodeficient TG + xid males with 
respect to the number of B220+ pre-B cells and 
IgM+B220B cells that develop in their bone marrow, 
the hemizygous xid males have 85 % fewer B cells in 
their spleens than the phenotypically normal heterozy- 
gous F1 females. 


162,417 

AD-A238 276/0/GAR PC A01/MF A01 
Pennsylvania Univ., Philadelphia. School of Medicine. 
Inhibition of ACTH Release by Peptide Hormones: 
Molecular Mechanisms and Possible Role as Anti- 
Stress Factors. 

Final rept. Feb 88-Nov 90. 

T. Reisine. 2 Jul 91, 4p 

Contract N00014-88-K-0048 


The major objectives of this proposal were to investi- 
gate the biochemical properties of somatostatin (SRIF) 
receptors. We were able to solubilize the receptor in 
an active form and have shown using immunoprecipi- 
tation procedures that the receptor is coupled to sub- 
types of Gi and Go. The receptor contains sialic acid 
residues involved in promoting agonist binding. We 
have developed antibodies against the receptor. The 
antibodies selectively recognize the receptor by im- 
munoblotting and can specifically immunoprecipitate 
the receptor from AtT-20 cells. The antibodies are 
being used to further investigate the physical proper- 
ties of the receptor and to clone cDNA encoding the 
receptor from an expression library a, from 
AtT-20 cells. We have shown that subtypes of SRIF 
receptors exist and have developed selective agonists 
at each receptor subtype. The receptors have different 
distributions in brain, have distinct pharmacological 
and biochemical characteristics, can be differentially 
regulated and mediate distinct physiological actions of 
SRIF in brain and peripheral tissues. Attempts are un- 


162,421 
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derway to identify the physical basis for the functional 
differences in these receptor subtypes. 


162,418 


AD-A238 286/9 Not available NTIS 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Simultaneous Determination of inosine, Hypox- 
anthine, Xanthine, and Uric Acid and the Effect of 
Metal Chelators. 

S. P. Ferraris, H. Lew, and N. M. Elsayed. 1991, 6p 
Availability: Pub. in Analytical Biochemistry, v195 
p116-121, 1991. Available to DTIC users only. No 
copies furnished by NTIS. 


We describe a sensitive, reproducible method for the 
simultaneous determination of the ATP catabolites in- 
osine, hypoxanthine, xanthine, and uric acid in biologi- 
cal samples and organ perfusate using reverse-phase 
chromatography and multiwavelength detection at 
254, 270, and 292 nm. Sample preparation includes 
precipitating proteins with perchloric acid, neutralizing 
the sample, passing the supernatant over a polyethy- 
leneimine column, and analyzing the collected frac- 
tions by high-performance liquid chromatography. Ad- 
dition of metal chelators to the perchloric acid resulted 
aa values for xanthine, hypoxanthine, and 
uric acid. 


162,419 


AD-A238 376/8 Not available NTIS 
New England Deaconess Hospital, Boston, MA. 
Biological Activity and Structural Stability of N- 
— Recombinant Human Erythropoi- 
etin. 

A. J. Stykowski, L. Feldman, and D. J. Zurbuch. 
1991, 7p 

Contract N00014-90-J-1847 

Availability: Pub. in Biochemical and Biophysical Re- 
search Communications, vi76 n2 p698-704 1991. 
= only to DTIC users. No copies furnished by 


Controversy exists regarding the functional role of N- 
linked oligosaccharides in the hormone erythropoietin. 
We have now examined the role of carbohydrates in 
the hormone’s action using quantitative enzymatic 
deglycosylation. N-deglycosylated hormone exhibited 
full biological activity and potency in vitro. Denaturing 
with 6M urea and renaturing revealed that both the 
native and N-deglycosylated forms recovered full ac- 
tivity as long as the intrachain disulfide bonds re- 
mained intact. Therefore, receptor recognition, subse- 
quent biological activity and maintenance of tertiary 
structure are intrinsic properties of the polypeptide 
chain of erythropoietin. 


162,420 


AD-A238 379/2 Not available NTIS 
Auburn Univ., AL. Dept. of Physiology and Pharmacol- 


ogy. 
Cyclic AMP-Sensitive lon Channels in Olfactory 
Receptor Cells. 

V. Vodyanoy. 1991, 7p ARO-27634.4-LS 

Grant DAALO3-90-G-0009 

Availability: Pub. in Chemical Senses, v16 n2 p175-180 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Membranes from rat olfactory epithelial homogenates 
were incorporated into planar bilayers by a tip-dipping 
method. Analysis of single-channel currents indicate 
the existence of a cation channel activated by the ad- 
dition of adenosine 3’,5’ monophosphate (cAMP). The 
activity did not require exogenous ATP or GTP. The 
current - voltage relationship for the single-channel 
fluctuations gave a slope conductance of 32 pS and a 
reversal potential of mV. Forskolin elicited an increase 
in patch conductance similar to the produced by 
cAMP. This response required the presence of ATP 
and could be enhanced by theophylline. 


162,421 

AD-A238 566/4 Not available NTIS 
Cornell Univ., Ithaca, NY. Section of Biochemistry Mo- 
lecular and Cell Biology. 
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Receptor Specific for Certain Nucleotides Stimu- 
lates Inositol Phosphate Metabolism and Ca(2+) 
Fluxes in A431 Cells. 

F. A. Gonzalez, R. G. Alfonzo, J. R. Toro, and L. A. 
Heppel. 1989, 13p ARO-24631.13-LS-U1F 

Grant DAAL03-86-G-0204 

Availability: Pub. in Jnl. of Cellular Physiology, v141 
p606-617 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


We have recently reported that extracellular ATP in- 
duces a transient rise in cytosolic free Ca2+(Ca2+,) 
in individual human epidermoid carcinoma A431 cells 
(Gonzalez et al: Journal of Cellular Physiology 
135:269-276, 1988). We have new studied nucleotide 
specificity and desensitization for several early re- 
sponses. Extracellular ATP caused the rapid formation 
of inositol trisphosphate and later its metabolites, ino- 
sitol bisphosphate and inositol monophosphate. ATP 
also induced the efflux of (45)Ca2+ from pre-loaded 
cells. In addition, an increase in the rate of influx of 
(45)Ca2+ stimulated by extracellular ATP was detect- 
ed. Based on measurements of (45)Ca2+ efflux and 
influx, desensitization studies, and chlortetracycline 
fluorimetry, we conclude that ATP mobilizes Ca2+ 
from internal stores and also stimulates entry across 
the plasma membrane. These effects were also dis- 
played by UTP and to a lesser extent by ITP, while 
other nucleoside triphosphates as well as ADP, AMP, 
and adenosine, were inactive. 


162,422 


AD-A238 594/6/GAR PC A03/MF A01 
Duke Univ. Medical Center, Durham, NC. 
Models of Excitation-Secretion Coupling in Pitui- 
tary Cells. 

ept. 
F. Starmer. 26 Jun 91, 14p 
Contract N00014-88-K-0132 


This report describes final studies in developing a bio- 
physical description of the electrical events surround- 
ing hormone release in pituitary cells. Utilizing a model 
based on a membrane capacitance shunted by potas- 
sium and calcium channels, we are developing a com- 
puter program that will simulate the dynamic response 
of the transmembrane potential of GH3 cells in re- 
sponse to thyrotropin-releasing hormone (TRH). When 
available, we are using published channel models of 
potassium and calcium channels. In parallel, we are 
pursuing a phase-plane description of the electrical 

operties. These models and analyses will be used to 
investigate effect of temperature on membrane action 
potentials. 


162,423 


AD-A238 606/8 Not available NTIS 
San Francisco State Univ., Tiburon, CA. Tiburon 
Center for Environmental Studies. 

it Role of Adenosine Diphosphoribosyi 
Transferase in the Development of Mytilus edulis 
and the Inhibition of Differentiation by Ligands of 
the Enzyme Protein. 
ae ~e ik K. Kline, and E. Kun. 1991, 6p AFOSR- 

-91-060 

Grant AFOSR-89-0231 
Availability: Pub. in P.S.E.B.M., v196 p386-400 1991. 
= only to DTIC users. No copies furnished by 


The polky(ADP-ribose) polymerase or transferase 
(ADPTR) activity of developing embryos of Mytilus 
edulis increases with the progression of larval growth. 
ADPRT protein was partially purified from 2-hr-old em- 
bryos and identified by gel electrophoresis and immun- 
otransblot, demonstrating crossed-reactivity with anti- 
ADPRT IgD produced age the calf thymus enzyme. 
Two inhibitors of ADPRT, benzamide, competing with 
NAD at the nicotinamide binding site, and 6-amino-1 ,2- 
benzopyrone, which competes with DNA at the DNA 
binding site(s), both selectively arrest differentiation at 
the prodissoconch stage. The DNA site-oriented inhibi- 
tor, 6-amino-1,2-benzopyrone, has a much larger dif- 
ferentiation arresting effect than benzamide. The 
arrest of differentiation by 6-amino-1,2-benzopyrone is 
reversible. A probable ecotoxicity of ADPRT ligands on 
mussel differentiation is proposed. 


162,424 


DE91014592/GAR 
Los Alamos National Lab., NM. 
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PC A03/MF A01 


Plant growth is influenced by eee synthe- 
tase-catalyzed nitrogen metabo 

P. J. Langston-Unkefer. 11 Jun 91, 30p LA-UR-91- 
2100, CONF-9106225-1 

Contract W-7405-ENG-36 

DOE workshop on marker-aided selection, Gatlinburg, 
TN (USA), 13-14 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 


Ammonia assimilation has been implicated as partici- 
pating in regulation of nitrogen fixation in free-living 
bacteria. In fact, these simple organisms utilize an inte- 
grated regulation of carbon and nitrogen metabolism; 
we expect to observe an integration of nitrogen and 
carbon fixation in plants; how could these complex 
systems grow efficiently and compete in the ecosys- 
tem without coordinating these two crucial activities. 
We have been investigating the role of ammonia as- 
similation regulating the complex symbiotic nitrogen 
fixation of legumes. Just as is observed in the simple 
bacterial systems, perturbation of ammonia assimila- 
tion in legumes results in increased overall nitrogen fix- 
ation. The perturbed plants have increased growth and 
total nitrogen fixation capability. Because we have tar- 
geted the first enyzme in ammonia assimilation, gluta- 
mine synthetase, this provides a marker that could be 
used to assist selection or screening for increased bio- 
mass yield. 45 refs., 4 tabs. 


162,425 


DE91014937/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Microbi- 


ology. 

Genetics of the methanogenic bacterium, Methan- 
ococcus voltae with attention to Reaepe expres- 
sion mechanisms. eye 7 ow 

J. Konisky. 1991, 18 241 ag 

Contract FG02-84ER13241 

Sponsored by Department of Energy, Washington, DC. 


For this investigation of methanogen physiology and 
biochemistry we have studied Methanococcus voltae 
(M. voltae), a marine bacterium. We are currently ana- 
lyzing two very important physiological systems: regu- 
lated expression of the membrane-associated P- 
ATPase gene, and the molecular biology of coenzyme 
M (CoM) production. The RNA polymerase of M. 
voltae has been isolated and purified, and is being 
used to identify transcription factors and the promoter 
for the P-type ATPase gene. We have cloned and se- 
quenced this gene, and have shown its expression is 
sodium dependent. We have isolated a CoM deficient 
mutant, and have cloned DNA which corrects the mu- 
tation. Parameters for electroporation of DNA into M. 
voltae have been determined. Additionally, we have 
characterized virus-like particles found in M. voltae, 
and determined that uptake of CoM from the environ- 
ment may be characteristic of methanogens in an an- 
aerobic marine environment. 5 refs., 1 fig. 


162,426 
DE91015240/GAR 
Georgia Univ., Athens. 
Environmental stress-mediated changes in tran- 
scriptional and translational regulation of protein 
synthesis in crop plants. Progress report, August 
1989-June 1991. 

J. L. Key, and R. T. Nagao. Jun 91, 19p DOE/ER/ 
13602-4 

Contract FG09-86ER13602 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


The major research activities accomplished during the 
renewal period focused on defining — mecha- 
nisms operative in the heat shock (HS) response and 
assessing the mechanism of HS-induced thermotoler- 
ance in Arabidopsis. HS gene regulation was studied 
by transcriptional run-off assays, and self regulation of 
heat shock protein (hsp) levels and synthesis was 
studied through use of amino acid analogs and protein 
synthesis inhibitors. Also studied were subcellular lo- 
calization of hsps during HS and HS recovery, charac- 
terization of membrane bound hsps and their effects 
on membrane proton transport, and the influence of 
over- or underexpression of HS mRNAs and hsps 
plant phenotype using transgenic plants. In addition, 
hsp70 and hsp83 cDNAs/genes are being character- 
ized and their expression patterns will be evaluated. 10 
refs. (MHB) 


162,427 
DE91015262/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 


Interface contributions to peak broadening in CE- 
ESI-MS. 


H. R. Udseth, C. J. Barinaga, R. D. Smith, and W. H. 
Whitted. Jun 91, 13p PNL-SA-19120, CONF- 
9105181-26 

Contract ACO6-76RL01830 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The applications of capillary electrophoresis (CE) are 
expanding, and a number of commercial CE instru- 
ments are now available. Combining CE with mass 
spectroscopy (MS), first done with an electrospray ion- 
ization (ESI) interface, yields additional advantages. 
Other interfaces have been proposed, but CE-ESI-MS 
offers better sensitivity, reduced background, applica- 
bility to higher molecular weight (MW) compounds and 
a better interface design. Our aim has been to exploit 
the rae adage, of automated CE coupled to MS for 
separation of biological materials. Details of our instru- 
ment design are provided. Samples used for these 
studies were a mixture of myoglobin iy (MW (ap- 
proximately)17 kilodaltons) and a tryptic digest of tuna 
cytochrome c. The results show the ESI-MS interface 
does not broaden bands, and ion dissociation in the 
mass spectrometer permits the unambiguous identifi- 
cation of fragments in cases where mass alone is in- 
sufficient. 2 refs., 2 figs. (MHB) 


162,428 

DE91015265/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hemoglobin variants as models for investigation 
of dissociation of intact polypeptide chains by ESI 
tandem mass spectromet ‘" 

K. J. Light, J. A. Loo, C. G. Edmonds, and R. D. 
—_ jun 91, 13p PNL-SA-19121, CONF-9105181- 


Contract ACO6-76RL01830 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, TN (USA), 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Electrospray ionization mass spectroscopy (ESI-MS) is 
rapidly becoming a practical biochemical tool for pep- 
tide and protein sequence analysis. The ary | of ESI- 
MS is through use of Collisionally Activated Dissocia- 
tion (ESI-CAD-MS). Human hemoglobin (Hb, (approxi- 
mately)62 kDa) consists of four polypeptide chains 
and a prosthetic heme apes There are over 400 Hb 
variants, characterized by amino acid substitutions in 
either the alpha or beta polypeptide chains. We investi- 
gated ESI-CAD-MS as a tool for rapidly analyzing 
amino acid substitutions, using eight Hb beta chain 
variants. The approximate location of the modification 
can be deduced from comparison of the CAD mass 
spectra and observance of the mass shifts of the frag- 
ment ion containing the substitution. Fragmentation 
occurs preferentially at the amino terminus of proline 
residues. For most substitutions, differences in CAD 
mass spectra were not seen. 2 figs. 


162,429 

MIC-91-04573/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Biotechn ly position paper. 

Report no. MSL 91-30(IR). 

R. G. L. McCready, and M. C. Campbell. c1990, 9p 


This position paper outlines the current status of the 
CANMET biotechnology program, develops a strategy 
for the program to comply with the current cost recov- 
ery policy of the government, and addresses the main- 
tenance of the BIOMINET network following the even- 
tual loss of strategic technologies funding from Indus- 
try, Science and Technology Canada. The paper dis- 
cusses the clients and the market for biotechnol 
(the mineral industry, the fossil fuel sector); estal 
lished expertise in bacterial leaching, metal sorption, 
mitigation of acid mine drainage, degradation of organ- 
ics, enhanced oil recovery, biofouling and biocorro- 
sion, biodegradation of refinery sludges, and microbial 
plugging of formation porous zones; and their deliver- 
ability and the mechanisms of deliverability (BIO- 
M , CANMET, consortia). Recommendations are 
presented on the development of industrial consortia 
and methods of obtaining replacement funding. 


162,430 
PB91-231084/GAR 


PC A03/MF A01 





North Carolina Univ. at Chapel Hill. 

Analysis of Arachidonic Acid Metabolites and 
Platelet Activating Factor Production. 

M. Madden, J. Samet, H. Koren, and M. Friedman. 
Jun 91, 36p EPA/600/D-91/190 

Grant EPA-R-812738 

Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. 


Metabolites of arachidonic acid (eicosanoids) and 
platelet apenas, Bas a are important bioactive lipids 
that may be involved in the pathobiological alterations 
in animals induced by pollutant exposure. Analysis of 
these substances in biological tissue and fluids is im- 
portant for determining their role in these processes. 
The manuscript describes and reviews some of the an- 
alytical techniques available for quantitation of these 
lipids. The described assays include use of high per- 
formance lipid chromatography, thin layer chromatog- 
raphy, radioimmunoassay, and enzyme-linked immun- 
oassay. 


Botany 


162,431 

MIC-91-04562/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

oo lormance of the growth regulator unicon- 
azole. 

Report no. 90-284-K. 

G. P. Arron. c1990, 12p 


A reduction in the rate of regrowth of trees under or 
beside distribution lines would allow the frequency of 
trimming to be reduced. Norway maple and green ash 
trees in Toronto and London respectively were 
trimmed and trunk injected with uniconazole in June 
1988 as part of a study evaluating the use of the chem- 
ical as an inhibitor of the growth of trimmed trees. This 
report presents growth measurements (appearance, 
defoliation, increases in height and trunk diameter) 
taken in 1990, as well as growth data for the entire 
1988 to 1990 period. 


162,432 
MIC-91-04564/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 
Extraction of the growth regulator uniconazole 
XE-1019) from silver maple wood. 

rt no. 90-40-K. 
G. P. Arron. c1990, 27p 


Growth regulators inhibit the growth of many plant spe- 
cies, making them useful for application to trees under 
or beside distribution lines. A popular method of appli- 
cation is trunk injection. This study was designed to 
determine the proportion of uniconazole and metabo- 
lites in wood found close to the injection site in silver 
maple saplings harvested 0, 134 and 500 days after 
trunk injection. The availability of uniconazole in this 
wood was also determined by performing extractions 
with water and other solvents. Data are also presented 
on the effects of uniconazole on the gr of silver 
maple saplings in the third growing season post-injec- 
tion and the translocation of uniconazole into the foli- 
age of these saplings. 


162,433 

MIC-91-04565/GAR PC E07/MF E01 
Alberta. Reclamation Research Technical Advisory 
Committee, Edmonton. 

Initial n for salt tolerance in Rocky Moun- 
tain accessions of slender wheatgrass and alpine 


bluegrass. 
Report no. RRTAC 90-2. 
R. Hermesh. c1990, 52p 


Increasing natural and man-caused salinization of pro- 
ductive range and wildlands is becoming a major con- 
cern in the Rocky Mountains and foothills of southern 
Alberta. In 1987-88, slender wheatgrass and alpine 
bluegrass collections were first screened for salt toler- 
ance. This project determined if there was adequate 
genetic variability in salt tolerance among available ac- 
cessions of these two grasses to ensure the success 
of the breeding program. The ified a screen- 
ing method; screened existing collections for their abil- 
. to emerge in a salinized medium; determined if the 
plant’s tolerance to one salt also indicates tolerance to 
other common salts; and determined if heritability of 
salt tolerance in slender wheatgrass is sufficient to jus- 
tify a breeding program. 


162,434 

N91-27724/4/GAR PC A01/MF A01 
National Aeronautics and Space Administration, Mof- 
prt — — Mtoe one ae Center. 

v n oO -Transducing Systems. Stud- 
ies with an Extremely Halophilic 4 jum. 
Semiannual Progress Report, Feb. - Jul. 1991. 

H. Stan-lotter. Jul 91, 5p NAS 1.26:188641, NASA- 
CR-188641 
Contract NCC2-578 


The halobacterial ATPase was labeled with C-14-dicy- 
clohexylicarbodiimide and subunit 2 of the enzyme was 
prepared by electroelution. Subunit 2 was cleaved by 
several chemical and enzymatic procedures for further 
rte vse pery of SS . Immunoreactions (Western 

lotting) of halobacterial membranes were performed 
with an antiserum against subunit A of the vacuolar 
ATPase from Neurospora crassa. A 85 K band (subunit 
1) from the membranes of H saccharovorum and from 
two halobacterial isolates, which were isolated from 
Permian salt sediments, reacted strongly with the anti- 
serum. The ATPase from the latter isolates resembled 
the ATPase from H saccharovorum, but had a higher 
content of acidic amino acids. If it can be verified that 
the age of the bacterial isolates is in the same range as 
when deposition of salt occurred, an extremely inter- 
esting system for the study of evolutionary questions 
would be available, since the salt-embedded bacteria 
= did not undergo mutational and selectional 
events. 


162,435 
PB91-226456/GAR PC A03/MF A01 
i. Environmental Technology, Inc., Corvallis, 


Continental Scale Biome Responses to Climatic 
Change. 

Symposium paper. 

R. P. Neilson, and G. A. King. Apr 91, 43p EPA/600/ 
D-91/177 

Contract EPA-68-C8-0006 

Prepared in cooperation with Oregon State Univ., Cor- 
bg — by Corvallis Environmental Research 


Current projections of climatic change call for a global 
average temperature increase of 2.8 to 5.2 C anda 7% 
to 16% increase in rainfall by about 2030. The poten- 
tial ecological responses to these changes have been 
estimated using a variety of techniques, but have gen- 
erally been restricted to relatively small scales. More 
recently, the global response of terrestrial ecosystems 
has been estimated using the steady-state correlation 
approaches of Holdridge and Box. Double-CO2 climat- 
ic scenarios applied to these approaches suggest that 
the temperature and boreal ecosystems could be dis- 

laced toward the poles by hundreds of kilometers. 

he spatial displacement of extratropical biomes could 
range from about 50% to near 90% of their current 
latitudinal extents. 


162,436 

PB91-226472/GAR PC A03/MF A01 
Corvallis Environmental Research Lab., OR. 

Toward a Rule-Based Biome q 

R. P. Neilson, G. A. King, and G. Koerper. 1991, 45p 
EPA/600/D-91/179 

Prepared in cooperation with Oregon State Univ., Cor- 
vallis, and ManTech Environmental Technology, Inc., 
Corvallis, OR. 


Current projections of the response of the biosphere to 
| climatic change indicate as much as 50% to 
% spatial displacement of extratropical biomes. The 
mechanism of spatial shift could be dominated by 
either (1) competitive displacement of northern biomes 
by southern biomes, or (2) drought-induced dieback of 
areas susceptible to change. The current suite of 
lobal biosphere models cannot distinguish between 
t two processes, thus determining the need for a 
mechanistically based biome model. model is in 
an early stage of development and will require several 
enhancements, including explicit simulation of poten- 
tial evapotranspiration, extension to boreal tropi- 
cal biomes, a shift from steady-state to transient dy- 
namics, and validation on other continents. 


162,437 

PB91-226514/GAR PC A03/MF A01 

— Environmental Technology, Inc., Corvallis, 
R. 
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In the Footsteps of Robert Marshall: Proposed 
search of White Spruce Growth and Movement at 
the Tree Limit, Central Brooks Range, Alaska. 
Symposium paper. 

T. D. Droessier. 1991, 13p EPA/600/D-91/183 
Contract EPA 

Proceedings of the International Conference on the 
Role of the Polar Regions in Global Change, Fair- 
banks, AK., June 11-15, 1990. nsored by allis 
Environmental Research Lab., OR. 


The proposed research will quantify white spruce 

rowth and document its latitudinal stability at the tree 
imit in the central Brooks Range over the life span of 
the living trees. The goal is to link tree growth and tree 
position to summer temperature and precipitation. His- 
torical records from 1929 to 1938 from work by Robert 
Marshall have been used to identify tree limit sites and 
provide information to interpret the present location of 
the tree limit. 


162,438 
PB91-226902/GAR PC A99/MF A06 
Agricultural Research Service, Beltsville, MD. 

it Inventory No. 199, Part 1. Plant Materials In- 
troduced January 1 to June 30, 1990 (Nos. 536645 
to 541499). 
Jun 91, 686p 
See also PB90-259615 and Part 2, PB91-226910. 


Plant Inventory No. 199 is a — of plant materials 
introduced into the U.S. National Plant Germplasm 
System during calendar year 1990. The Inventory is di- 
vided into two parts that encompass Pls 536645 - 
546348. This is not a listing of plant material for distri- 
bution. 


162,439 

PB91-226910/GAR PC A99/MF A06 
Agricultural Research Service, Beltsville, MD. 

Plant Inventory No. 199, Part 2. Plant Materials In- 
troduced July 1 to December 31, 1990 (Nos. 
541500 to ). 

Jun 91, 693p 

See also PB90-259623 and Part 1, PB91-226902. 


Plant Inventory No. 199 is a — of plant materials 
introduced into the U.S. National Plant Germplasm 
System during calendar year 1990. The Inventory is di- 
vided into two parts that encompass Pls 536645 - 
546348. This is not a listing of plant material for distri- 
bution. 


Clinical Medicine 


162,440 

AD-A237 916/2 Not available NTIS 

Walter Reed Army Inst. of Research, Washington, DC. 

Similar lar Req for A Re- 

ee y Cysolyt o. Interferon and 
ranule Enzymes ‘olytic T Lymphocytes. 

A. H. Fortier, C. A. Nosy and M. V. Sitkovsky. 1989, 


13p 

Availability: Pub. in Cellular Immu , V124 p64-76 
1989. Available to DTIC users only. No copies fur- 
nished by NTIS. 


At least two biologically significant responses are trig. 
gered by the crosslinking of the T-cell receptor (Tc 


) 
on the surface of cloned cytotoxic T lymphocytes 


(CTL): synthesis and secretion of macrophage-activat- 
ng factor(s) (MAF) that can be attributed to interferon 
(IFN) and release of preformed cytolytic granules. We 
directly compared the molecular requirements for syn- 
thesis and secretion of IFN and secretion of granule 
enzymes tri in the same cell by the same acti- 
vating li antigen or monoclonal antibody (mAb) to 
TcR). An increase in the surface density of activating 
ligand (immobilized anti-TcR mAb) enhanced both se- 
cretion of IFN and secretion of granules. Secretion of 
IFN occurred immediately after synthesis: only low (but 
detectable) levels of IFN were detected in cell cytoso- 
lic or particulate fractions isolated from Percoll gradi- 
ents of CTL, while very high levels of IFN were 
found in the stimulated CTL culture fluids. Inhibitors of 
RNA is and protein synthesis blocked secre- 
tion of IFN, but did not inhibit release of performed cy- 
tolytic granules. 
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162,441 

AD-A237 972/5 Not available NTIS 

Walter Reed Army Inst. s Research, Washington, DC. 
Risks of Bladder Cancer 


Occupational in the 
United States. 1. White Men. 

D. T. Silverman, L. |. Levin, R. N. Hoover, and P. 
Hartge. 1989, 9p 

Availability: Pub. in Jnl. of the National Cencer Inssi- 
tute, v81 p1472-1480 1989. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


162,442 

AD-A238 084/8/GAR PC A03/MF A01 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Comparison of intraosseous and Intravenous De- 
livery of perme Saline/Dextran (HSD) in Anes- 
thetized, Euvolemic Pigs. 

Institute rept. 
M. A. Dubick, J. W. Pfeiffer, C. B. Clifford, D. E. 
aa me by G. C. Kramer. Apr 91, 24p Rept no. 


ae of fluids and drugs by intraosseous (IO) infu- 
sion has seen renewed use in pediatrics and has been 
proposed for adult use. To evaluate the efficacy of |O 
infusion of resuscitation fluids in adults, the present 
Study investigates vascular entry cardiodynamic (CD) 
responses to IO and IV infusion of the small volume 
resuscitation formulation, 7.5 % NaCl/6 % Dextran-70 
(HSD) in 12 anesthetized, euvolemic pigs. Using a 
sternal |O access device, 4 mi/kg HSD was infused 
over 2-6 min; each IO infusion was paired with an IV 
infusion of equal time. 10 and IV HSD infusion pro- 
duced similar CD effects and increased plasma 
volume over 20 % for the 2 h experimental period. De- 
livery of Na and dextran was essentially complete 
within 1 min after infusion and plasma Na and dextran 
concentrations were comparable over the 2 h period. 


162,443 

AD-A238 139/0 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD. 

Awake Porcine Model of Intraperitoneal Sepsis 
and Altered Oxygen Utilization. 

Journal article. 

L. D. Hoban, J. A. Paschall, J. Eckstein, D. Reusch, 
and J. Hermiller. 1991, 12p Rept no. NMRI-91-33 
Availability: Pub. in ry Shock, v34 p252-262 
1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


We have characterized an awake swine model of 
septic shock. Hemodynamic, serum chemistry, and 
oxygen metabolism parameters were compared be- 
tween eight septic and five sham animals. Eight male 
pe miniature swine, weighing 20-28 kg, were 
tized and catheters were placed in the pulmo- 
om artery, external jugular, the carotid artery. On 
day 2, 1.1-4.0 X 1010 cfu Escherichia coli/k 
ministered via an intraperitoneal catheter. Hemodyna- 
mic parameters were monitored hourly for 6 hours in 
awake animals. The animals were then placed back 
into the animal holding facility for clinical observation 
until the 24 hour post infusion measurements were 
taken. Septic animals were initially hypodynamic, with 
a decrease in cardiac index (Cl) from a baseline value 
of 152.8 to 87.9 mi/kg/min and an increased systemic 
vascular resistance index (SVRI) from a control value 
of 48.1 to 65.0 dynes sec cm-5/kg. 


162,444 

AD-A238 140/8 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD 
Amrinone during Porcine Intraperitoneal Sepsis. 


Journal article. 

J. B. Hermiller, J. P. Mehegan, V. M. Nadkarni, J. A. 
Paschall, and J. J. Nevola. 1991, 6p Rept no. NMRI- 
91-34 

Availability: Pub. in Circulatory Shock, v34 p247-251 
1991. Available only to DTI rs. No copies fur- 
nished by NTIS. 


— Yucatan minipigs with chronic, severe intraperi- 
sepsis were given amrinone i.v. (loading dose of 

0. a7emerG, 9/kg, followed by continuous infusion of 10, 20, 
80 micro grame/kg/min during the hyperdyn- 

amic phase of sepsis. Hemodynamic variables and 
— utilization, delivery, and extraction were re- 
throughout the study. Pul capillary 

wedge pressure was kept constant to ensure a fixed 
ventricular filling pressure. Intravenous amrinone mod- 
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estly augmented cardiac index without altering heart 
rate. Mean — and pulmonary arterial pressures 
decreased. Systemic and pulmonary vascular resist- 
ance fell significantly . Amrinone did not significantly 
alter ~—_ utilization or oxygen extraction, although 
oxygen delivery increased. During the hyperdynamic 
phase of sepsis in this animal model, amrinone elicits 
vasodilatation with a modest improvement in stroke 
volume index. 


162,445 
AD-A238 237/2 Not available NTIS 
Georgetown Univ., Washington, DC. Dept. of Neurolo- 


Serebral Ischemia in Gerbils: Improvement of Sur- 
vival After Postischemic Treatment with Oligo- 
Prostaglandin B. 

Final rept. 1 Aug 86-31 Jul 88. 

D. K. Von Lubitz, and D. J. Redmond. 1989, 12p 
Contract N00014-86-K-0471 

Availability: Pub. in European Jnl. of Pharmacology, 
v164 p405-414 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


Gerbils were subjected to bilateral carotid artery occlu- 
sion for either 15 or 20 min. After ischemia the animals 
were injected i.p. with oligo-prostaglandin B dissolved 
in 4% sodium-bicarbonate, or with the vehicle. The 
dosing regimen of oligo-PGB was 0.5, 1,2,5,10/mg/kg 
injected min. postischemia or 1 mg/kg injected 
30,60,90,120 min after ischemia, or 10 we kg injected 
5 min and 24h postischemia. Behavior of the animals 
and their mortality were studied for 14 days after ische- 
mia. Administration of the drug did not affect recovery 
of the electrical activity in the brain and did not reduce 
the number of postischemic seizures. Following 15 min 
ischemia, administration of oligo-PGB resulted in sta- 
tistically valid improvement of survival in all treatment 
groups. 


162,446 

AD-A238 471/7/GAR 
California Univ., Berkeley. 
Vector Competence of Mosquitoes for Arbovir- 


uses. 

Annual rept. 28 Jul 89-27 Jul 90. 

J. L. Hardy, and E. J. Houk. 1 Apr 91, 31p 
Contract DAMD17-87-C-7119 


Infection rates of Aedes aegyptus to dengue 2 viral in- 
fection following feeding on artificial bloodmeals were 
improved by modifying the composition of the artificial 
bloodmealis. Analysis of these results was improved by 
reducing the days of extrinsic incubation from 11 to 9, 
thus avoiding the significant mortality (often 75%) 
which occurred between days 9 and 11 and minimizing 
variability from experiment to experiment. A mono- 
clonal antibody has been isolated and used to purify 
WS2 and WS2 antigens, which are specific to virus 
susceptible and virus refractory strains of Culex tarsa- 
lis, respectively. It was suggested that the nascent 
WR2 antigen is processed to the WS2 form through 
posttranslational modification. Hybridomas from mice 
immunized with WR2 antigen were produced, howev- 
er, no hybridoma subclones producing antibody were 
detected. Clones of either of two cell lines may provide 
a cell culture model for alphaviral titer modulation. 


PC A03/MF A01 


162,447 

AD-A238 536/7 Not available NTIS 
State Univ. of New York at Buffalo. Dept. of Biophyisi- 
cal Sciences. 

Alignment of Tomographic —~ ‘j/are Using an 
Incomplete Set of Fiducial Mark 

Z. Jing, and F. Sachs. 1991, 8p ‘ARO-26099. 4-LS 
Contract DAALO3-89-K-0064 

Availability: Pub. in Ultramicroscopy, v35 p37-43, 
1991. Available to DTIC users only. No copies fur- 
nished by NTIS. 


Reconstruction of three-dimensional images using to- 
mography requires that the projections be aligned 
along a common rotational axis. We present here a 
solution to the problem of alignment for single-axis to- 
mography using fiducial markers. The algorithm is 
based on iterative linearization of the projection equa- 
tions and is least-squares-optimized by a linear least- 
squares solution instead of a gradient search. The al- 
gorithm does not require markers to be available in 
every projection, and initial estimates are unneces- 
sary. Program execution is robust, fast, and can quick- 
ly align large data sets containing 256 or more projec- 
tions. The three-dimensional reconstruction of objects 
from projections had been widely used for medical im- 
aging and more recently for electron microscopy imag- 


ing. Because the HVEM has a depth of focus larger 
than the thickness of many specimens, it can create 
images that approximate the projections of the object. 


162,448 

AD-A238 568/0/GAR PC A12/MF A03 
Walter Reed Army Medical Center, Washington, DC. 
Medical Research: A Bibliography of Walter Reed 
Army Medical Center Staff Publications, 1986- 
1989. Volume 1 

J. O. Hartman, and H. W. Galloway. Jan 90, 262p 


This is the first staff bibliography of this type produced 
for the Walter Reed Army Medical Center (WRAMC), 
and it is intended to be the first volume in an annual 
series. The impetus for this work, done by the Medical 
Library staff, came from a variety of sources. Our pa- 
trons have mentioned the difficulty of keeping up with 
recent research project, especially outside their own 
department or service. We felt that a hospital-wide bib- 
liography would allow WRANC staff and other access 
to the extensive, ongoing medical research and publi- 
cation activity at Walter Reed. This initial volume de- 
scribes our methodology and organizes the bibliogra- 
phy in two ways. The first section contains hospital- 
wide list of citations sorted by the primary author’s last 
name. The second part displays the same citations by 
hospital department or service. This volume covers 
material published during the years 1986 through 
1989. Future volumes are expected to be issued yearly 
and will include any appropriate works not previously 
oe as well as those published in the new year cov- 
ered. 


162,449 
DE91014089/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

ee Program, February 1991. Volume 5, No. 


y ress rept. 

. Dorn. Mar 91, ty A _ BNCT-9411-Vol.5-No.2 
Conti AC07-761D015 
Sponsored by ne mee of Energy, Washington, DC. 


This re oe presents a summa Y of accomplishments 
and highlights in the PBF/BNCT Program for Februai 
1991. The report includes information on the BNC 
brain tumor and melanoma research programs, techni- 
cal support and modifications, PBF operations, a mile- 
stone summary, and animal data charts. 


162,450 

DE91014152/GAR 

EG and G Idaho, Inc., Idaho Falls. 

ag BNCT Program. Monthly bulletin, Volume 5, 
lo. 4. 


PC A04/MF A01 


Progress rept. 

A. L. Ackermann, and R. V. Dorn. Apr 91, 61p EGG- 
BNCT-9411-Vol.5-No.4 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This Bulletin presents a summary of accomplishments 
and hi ~ ¥y in the Idaho National — Labo- 
ratory (INEL) Boron Neutron Capture Therapy feNcT) 
Program for April 1991. This bulletin includes informa- 
tion on the brain tumor and melanoma research pro- 
grams, Power Burst Facility (PBF) technical support 
and modifications, PBF operations, a milestone sum- 
mary, and animal data charts. 7 figs., 5 tabs. 


162,451 

DE91014505/GAR PC A03/MF A0O1 

EG and G Idaho, Inc., Idaho Falls. 

—t BNCT Program. Monthly bulletin: Volume 5, 
lo. 3. 


Samene rept. 

A. L. Ackermann, and R. V. Dorn. Mar 91, 44p EGG- 
BNCT-9411-Vol.5-No.3 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


This Bulletin presents a summary of accomplishments 
and highlights in the Idaho National Engineering Labo- 
ratory (INEL) Boron Neutron Capture erapy (BNCT) 
Program for March 1991. This bulletin includes infor- 
mation on the brain tumor and melanoma research 
programs, Power Burst Facility (PBF) technical support 
and modifications, PBF operations, a milestone sum- 
mary, and animal data charts. 


162,452 
DE91014544/GAR PC A03/MF A01 





Oak ——_ je National Lab., TN. 

n of tungsten- 188 and osmium-194 in a 
i reactor for new clinical erators. 
S. Mirzadeh, F. F. Knapp, and A. P. Callahan. 1991, 
18p CONF-910503-27-Extd.Abst 
Contract AC05-840R21400 
International conference on nuclear data for science 
and technology, Juelich (Germany, F.R.), 13-17 May 
am by Department of Energy, Washing- 
ion. 


Rhenium-188 and iridium-194 are potential candidates 
for radioimmunotherapy with monoclonal antibodies 
directed against tumor-associated antigens. Both 
nuclei are short-lived and decay by high ener 
(Beta)(minus) emission. In addition, both nuclei emit 
(gamma)-rays with energy suitable for i imaging. An im- 
portant characteristics is availability of (188) Ba}Re and 
(194)Ir from decay of reactor-produced parents 
(188)W and (194)Os, respectively) in convenient gen- 
erator systems. The (188)W and (194)Os are produced 
by double neutron capture of (186)W and (1 $2)0s, re- 
spectively. The large scale production yields of (1 vr ne 
in several nuclear reactors will be presented. We also 
report a new management for the cross-section of 
(1 §3)0s(n, gamma) 194)Os reaction and discuss the 
feasibility o ey sufficient quantities of (194)Os. 
17 refs., 1 fig., 2 tabs. 


162,453 

DE91015229/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Rat model for the treatment of melanoma meta- 
— to the brain by means of neutron capture 


Ko Z. 7 Matalka, M. Q. Bailey, R. F. Barth, A. E. 
Staubus, and iA M. Adams. 1991, 15p BNL-46199, 
CONF-90122 

Contract AGO2? 76CH00016 

International symposium on neutron Sag soe therapy 
(4th), Sydney (Australia), 3-7 Dec 1990. Sponsored by 
Department of Energy, Washington, DC. 


Melanoma metastatic to the brain is a serious clinical 
problem for which there currently is no satisfactory 
treatment. Boron neutron capture therapy (BNCT) has 
been shown by Mishima et al. to be clinically effective 
in the treatment of cutaneous melanoma using (sup 
10)B-enriched boronophenylalaine (BPA) as the cap- 
ture agent. In the present pilot study we have observed 
a significant prolongation in survival time of nude rats 
bearing intracerebral implants of the human melanoma 
cell line MRA 27 following administration of BPA and 
neutron irradiation. These findings suggest therapeutic 
efficacy, but unequivocal proof depends upon confir- 
mation in a more definitive experiment using large 
numbers of animals with both solitary and multiple im- 
plants of melanoma. If our preliminary results are con- 
firmed, then this will lay the groundwork for a clinical 
study of BNCT for the treatment of melanoma meta- 
static to the brain. 7 refs., 2 figs., 2 tabs. 


162,454 

MIC-91-04351/GAR PC E07/MF E01 
Saskatchewan Health Research Board, Regina 
(Canada). 

Saskatchewan Health Research Board: Annual 
report 1989-90. 

c1990, 31p 


The Board administers the Saskatchewan Health Re- 
search Fund. The annual report discusses the Fund, 
competitions and award categories, competition and 
review processes, profiles the tenth general competi- 
tion, the Strategic and Matching Grants Program, eval- 
uates research and looks toward the year 2000. A 
summary of applications received, recommended and 
funded is included along with financial statements. 


162,455 
N91-27756/6/GAR PC A05 
National Aeronautics and Space Administration, 


(Su c iw 
Bi ra with Indexes (Supplemen' ‘ 

Jul sty oep NAS 1.21:7011(351), NASA-SP- 

7011(35 


This bibliography lists 255 reports, articles and other 
documents introduced into the NASA Scientific and 
Technical Information System during Jun. 1991. Sub- 
ject coverage includes: aerospace medicine and psy- 
chology, life support systems and controlled environ- 
ments, safety equipment, exobiol and extraterres- 
trial life, and flight crew behavior and performance. 


MEDICINE & BIOLOGY 


Cytology, Genetics, & Molecular Biology 


162,456 
N91-28072/7/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 
A04) 


Alabama A and M Univ., Normal. 

X Ray Sensitivity of Diploid _ Fibroblasts from 
Patients with Fanconi’s Anemia. 

Abstract Only. 

R. Kale. 1989, 1p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 46. 


Experiments were lormed on Fanconi’s anemia 
and normal human fibroblast cell lines growing in cul- 
ture in an attempt to correlate cell cycle kinetics with 
genomic damage and determine their bearing on the 
mechanism of chromosome aberration induction. FA 
fibroblasts showed a significantly increased suscepti- 
bility to chromosomal breakage by x rays in the G2 
phase of the cell cycle. No such response was ob- 
served in fibroblasts irradiated in the GO phase. The 
observed increases in achromatic lesions and in chro- 
matid deletions in FA cells as compared with normal 
cells appear to indicate that FA cells are deficient in 
strand break repair and also possibly in base damage 
excision repair. Experiments are now in progress to 
further elucidate the mechanisms involved. 


162,457 

PAT-APPL-7-400 856/GAR PC NO3/MF A01 
Sandia National Labs., Albuquerque, NM. 

Method for producing m polyurethane 
bodies and bodies so prepared. 

Patent Application. 

J. H. Aubert, P. B. Rand, and A. P. Sylwester. Filed 
30 Aug 89, 30p DE91011596 

Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Method for producing improved microporous polyure- 
thane elastomer annuli, sheets or other foams, particu- 
larly for biomedical application. The method involves 
forming a solution of polyurethane polymer in a solvent 
mixture comprising a miscible mixture of a solvent and 
a non-solvent for the polymer, thermally-inducing 
phase separation by lowering the temperature of the 
solution until the polymer becomes insoluble in the sol- 
vent mixture to form a solid microcellular polyurethane 
body containing the solvent mixture phase within the 
pores thereof, and removing the solvent mixture phase 
at the lowered temperature to form the desired micro- 
cellular polyurethane body. 7 figs. 


162,458 

PATENT-4 997 269 Not available NTIS 
Department of the Navy, Washington, DC. 
Scheiner-Principle Pocket Optometer for Self Eval- 
uation and Bio-Feedback Accommodation Train- 


ing. 

Patent. 

W. B. Cushman. Filed 28 Feb 90, patented 5 Mar 91, 
6p AD-D014 921/1, PAT-APPL-7-486 323 
Supersedes PAT-APPL-7-486 323. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A method and optometer apparatus for measuring the 
accommodative state of an eye of a subject is dis- 
closed. In a preferred embodiment, the optometer ap- 
paratus includes: a pinhole aperture plate having a 
center and a plurality of apertures in the pinhole aper- 
ture plate for viewing by the subject’s eye; a positive 
lens disposed near the pinhole aperture plate and 
on an optical axis coincident with the center of the 
pinhole aperture plate; and scaled means inclined 
away from the positive lens for indicating to the subject 

accommodative state of the subject’s eye in 
diopters. 


162,459 

PB91-230920/GAR PC A05/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Blood Pressure Levels in Persons 18-74 Years of 
Age in 1976-80, and Trends in Blood Pressure from 
1960 to 1980 in the United States. 

Vital and health statistics series 

T. Drizd, A. L. Dannenberg, and fee oe 86, 78p 
DHHS/PUB/PHS-86-1684, ISBN 

Also available from ~— of Docs. Also pub. as Nation- 
al Center for Health Statistics, Hyattsville, MD. rept. 


162,462 


~ VHS/SER-11/234. See also PB88-227095. Library 
of Congress catalog card no. 85-32032. 


The r presents blood pressure levels and preva- 
lence rates of hypertension among U.S. adults in 1976- 
80 by age, sex, race, and education. Secular trends for 
blood pressure sad lapadbdans ie tes galea tom 
1960 to 1980 are also presented. 


gytclogy. Genetics, & Molecular 
Biology 


162,460 

AD-A237 912/1 Not available NTIS 
Walter Reed face Inst. of Research, Washington, 

coli K-12 of the 76, ‘000- 
bentnenieoal Outer Membrane Protein of 
Shigella flexneri Confers pepe Ae ae yee | to Cloacin 
DF 13 in the Absence of O Antigen. 

pe yoy arn tg mn» 9 ipa atin 
and M. Roberts. Sep 89, 5p 

Availability: Pub. in Infection and Imm munity, v57 ng 
P2794-2798 Sep 89. Available only to DTIC users. No 
copies furnished by NTIS. 


One of the chromosomal segments 
virulence in Shigella flexneri encodes the pth of 
aerobactin and the of an iron-regulated 76- 
kilodalton outer membrane protein believed to be the 
pti ny om receptor. However, S. flexneri ex- 
on petaien: aerobactin receptor, which is 
than that encoded ppm Fama is insensi- 
the te the illing action of cloacin DF 13, a bacteriocin 
which binds to other aerobactin receptor proteins and 
kills the cells. Dee oe ee 

transfer of DNA encoding the iron-regulated 76-ki 

qane protein from S. flexneri to Escherichia coli K-12 
conferred cloacin DF13 sensitivity on the recipients. 
However, E. coli K-12 which had also inherited genes 
specifying —— O-antigen biosynthesis remained 


cloacin ii 


162,46 
AD-Az3e 007/9/GAR 


inderiand 
Royal — of Chemistry, 


try Lak Heterocyclic 
(10th), jin Grasmere 9-13 May 1991. 
May 91, 39p R/D-6669-CH-02 

Contract DAJA45-91-M-0116 


Analogues of the natural nucleosides continue to pro- 
vide most of today’s clinically useful anti-viral inh 
Their anti-viral pr lly result from inhi 
tion of one or more of the key viral processi 
zymes, or from incorporation into viral DNA or NA, 
and subsequent chain termination of nucleic acid syn- 
thesis. The early analogues ally involved 
changes in the natural bases, only following the 
success of acyclovir (1), and then zidovudine (2), was 
attention turned in earnest to 


PC A03/MF A01 


mense attention, but one variant of the nucleoside 
analogue type remained relatively unexplored - that of 
substitution of the — ring oxygen by sulphur, to give 
thiolanes. Although corresponding 4-thiafuranose 
sugars have been reported in the literature, examples 
of their transformation into ni ues have 
been relatively rare. In part this has been due to the 
lack of robust, general routes to 4’-thianucleosides, 
and the subject of the presentation will be the develop- 
ment of just such a route. 


162,462 
AD-A238 059/0 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 


Differential Migration of L and 

Cecttnnetigmanel antes 
rons M. J. Williams, and M. R. Lopez. 1989, 11p 

Availability: Pub. in Regional immu , v2 p50-59 


1989. Available only to DTIC users. lc ‘copies fur- 
nished by NTIS. 


Lymphoid cells from peripheral lymph nodes, spleen, 
and gut-associated lymphoid tissues (mesenteric 
lymph nodes and Peyer’s patches) of the mouse were 
stimulated by concanavalin A and bacterial lipopoly- 
saccharide in culture; their migration in the mouse was 
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studied. Lymphoblasts and small-medium lympho- 
cytes from the cultures, irrespective of their tissue ori- 
gins, showed a differential migration when they were 
Passively transferred into syngeneic, immunoglobulin- 
allotype congeneic or allogeneic recipients. Large lym- 

hoblasts, at last S and G2 + M phases and without 

EL-14 reactive determinants, migrated preferentially 
to the gut. In contrast, small and medium lymphocytes, 
at Go/GI and early S phases and with MEL-14 reaction 
— migrated preferentially to the spleen and 
iver. 


162,463 

AD-A238 061/6 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Complete Amino Acid Sequence of Fetal Bovine 
Serum Acetyicholinesterase and its Comparison in 
Various Regions with other Cholinesterases. 

B. P. Doctor, T. C. Chapman, C. E. Christner, C. D. 
Deal, and D. M. Hoz. Jun 90, 5p 

Availability: Pub. in FEBS Leters, v266 n1,2 p123-127 
Jun 90. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The complete amino acid sequence of a mammalian 
acetyicholinesterase from fetal bovine serum (FBS 
AChE) is presented. This enzyme has a high degree of 
sequence identity with other cholinesterases, liver car- 
boxyesterases, esterase-6, lysophospholipase, and 
thyroglobulin. The locations of 191 amino acids in 10 
regions of the FBS enzyme were compared with corre- 

nding sequences of Torpedo, human, and Droso- 
phila AChEs and human serum butyryicholinesterase 
(BChE). In one region there is a marked difference in 
both the number of amino acids and their sequence 
between mammalian AChE and other AChEs and the 
human serum BChE. The amino acid sequence of FBS 
AChE showed overall homologies of 90% with human 
AChE, 60% with T. californica AChE, 50% with human 
serum BChE, and 39% with Drosophila AChE in these 
regions. 


162,464 

AD-A238 131/7 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD. 

Human Cytotoxic T Lymphocytes against the Plas- 
modium falciparum Circumsporozoite Protein. 
Journal article. 

A. Malik, J. E. Egan, R. A. Houghten, J. C. Sadoff, 
and S. L. Hoffman. Apr 91, 6p Rept no. NMRI-91-31 
Availability: Pub. in Proceedings of the National Acade- 
my of Sciences, v88 p3300-3304 Apr 91. Available 
only to DTIC users. No copies furnished by NTIS. 


Cytotoxic T lymphocytes (CTL) against the circum- 
sporozoite (CS) protein of malaria sporozoites protect 
against malaria in rodents. Although there is interest in 
developing human vaccines that induce CTL against 
the Plasmodium falciparum CS — humans have 
never been shown to produce CTL against the Plas- 
modium species protein or other parasite protein. We 
report that when peripheral blood mononuclear cells 
(PBMC) from three of four volunteers immunized with 
irradiated P. falciparum sporozoites were stimulated in 
vitro with a recombinant vaccinia virus expressing the 
P. falciparum CS protein or a peptide including only 
amino acids 368-390 of the P. falciparum CS protein 
CS-(368-390), the PBMC lysed autologuous Epstein- 
Barr virus-transformed B cells transfected with the P. 
falciparum CS protein gene or incubated with CS-(368- 
386) tricosapeptide. 


162,465 

AD-A238 136/6 Not available NTIS 

Naval Medical Research Inst., Bethesda, MD. 

— Toward Malaria Preerythrocytic Vac- 
ines. 

Journal article. 

S. L. Hoffman, V. Nussenzweig, J. C. Sadoff, and R. 

S. Nussenzweig. 26 Apr 91, 3p Rept no. NMRI-91-29 

Availability: Pub. in Science, v252 p520-521, 26 Apr 

91 — only to DTIC users. No copies furnished 

by ‘ 


The World Health Organization estimates that there 
are 270 million new cases of malaria every year and 
that 2.1 billion peoptie live in malarious areas. Malaria is 
transmitted to humans by anopheles mosquitoes that 
inoculate malaria sporozoites, most commonly either 
Plasmodium falciparum or P. vivax, during feeding. The 
parasite has a complex life cycle in the human host 
and presents a number of potential targets for vaccine- 
induced immune attack. Development of effective syn- 
thetic or recombinant peptide vaccines against malaria 
has been slower than some had anticipated. The rea- 
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sons for the delay are not intrinsic to malaria but reflect 
the challenge in developing modern subunit vaccines: 
assemble defined synthetic or recombinant peptides 
with adjuvants and delivery systems in such a way to 
consistently elicit protective immune responses. 


162,466 


AD-A238 203/4/GAR PC A02/MF A01 
Purdue Univ., a IN. Dept. of Physics. 

Storing Bits on a DNA Polymer Chain. 

Final rept. Jun 85-Mar 91. 

L. L. Van Zandt. 7 Jul 91, 10p 


We have advanced the theory of localized defects on 
DNA homopolymer chains. This includes constructing 
an operative computer code for the necessary numeri- 
cal analysis. We have also developed the theory of 
atomic interactions and normal mode vibrational analy- 
sis on homopolymer deoxyribonucleic acids, working 
to give a strong physical basis to the numerical analy- 
sis. Some new phenomena have been predicted. 


162,467 


AD-A238 212/5 Not available NTIS 


-_ Forces Radiobiology Research Inst., Bethesda, 


Localization of Sete Semone and Prostaglan- 
din E2 in the Secretory Granule of the Mast Cell. 
E. A. Schmauder-Chock, and S. P. Chock. 1989, 10p 
Availability: Pub. in Jnl. of Histochemistry and Cytoche- 
mistry, v37 n9 p1319-1328 1989. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A238 213/3 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Dept. of meme eS 
Identification of a Platelet Membrane Glycoprotein 
as a Falciparum Malaria Sequestration Receptor. 
C. F. Ockenhouse, N. N. Tandon, C. Magowan, G. A. 
Jamieson, and J. D. Chulay. 17 Mar 89, 4p 
Availability: Pub. in Science, v243 p1469-1471, 17 Mar 
ae only to DTIC users. No copies furnished 
y " 


No abstract available. 


162,469 


AD-A238 221/6/GAR PC A03/MF A01 
Florida State Univ., Tallahassee. Dept. of Statistics. 
Estimating and Modeling Gene Flow for a Spatially 
Distributed Species. 


Technical rept. 

T. Burr, and T. V. Kurien. Jan 91, 23p FSU- 
STATISTICS-M837, TR-91-255-AFOSR, ARO- 
27868.6-MA 

Grants DAAL03-90-G-0103, AFOSR-91-0048 


This paper models the genetic behavior of a large pop- 
ulation of individuals which is divided into colonies. We 
are studying the relative frequency of an allele Al at a 
specific locus and over all the colonies. The effects of 
various migration patterns across colonies on these 
relative frequencies are studied. Population geneticists 
have many models to study the effect of geographical 
subdivision on the evolution of a species. Consider a 
large population of individuals of a particular species 
which is to some extent subdivided into colonies. Com- 
plete subdivision means that each colony is isolated. 
At the other extreme is no subdivision. This means that 
all adults in the entire population are equally likely to 
mate with all other adults of the opposite sex in the 
population. It is believed that many ies follow 
mating patterns somewhere between these two ex- 
tremes. To set the stage for the mathematical models, 
the necessary genetical terms are collected here. 
Most organisms are diploid, having chromosomes in 
pairs, one inherited from each parent’s gamete (sperm 
or )} cell. To ere of a diploid individual is the 
specication of all of its chromosome pairs. It is some- 
times sufficient to model a diploid ies as if it were 
haploid. Haploid individuals have only one of each type 
of chromosome. 


162,470 


AD-A238 230/7/GAR PC A03/MF A01 
Trinity Univ., San Antonio, TX. Dept. of Biology. 


Image Analysis of Viral-Expressing Mouse Macro- 
= e Cells. 

inal rept. 1 Jul 90-31 Mar 91. 
R. V. Blystone. 31 May 91, 13p AFOSR-TR-91-0592 
Grant AFOSR-90-0287 


RAW 264.7 mouse macrophage cells have interesting 
growth properties. To best utilize these cells in re- 
search protocols, rapid and inexpensive monitoring of 
in situ growth characteristics are necessary. An inex- 
pensive computer imaging and visualization system 
was assembled to complement the microscopical 
analysis if in situ cells. Data for image analysis was 
provided by a combination of optically scanned cell 
cultures, framed-grabbed light microscopy, and opti- 
cally scanned scanning and transmission micrographs 
of in situ cell cultures. The imaging system proved to 
be quite rapid. Several elements concerning RAW cell 
growth were uncovered including a relationship be- 
tween cell culture seed concentration and the appear- 
ance of foci. However, the mechanism of viral expres- 
sion is still unclear. The imaging system was success- 
fully adapted for looking at bacterial cultures as well. A 
low-cost imaging system is now in place for examining 
in situ cell culture systems of several types. 


162,471 
AD-A238 268/7/GAR PC A01/MF A01 
Puerto Rico Univ., San Juan. Inst. of tery a 
Characterization of Ground Squirrel Retinal Gan- 
lion Cells. 
rogress rept. 
1 Jul 90, 2p 
Contract N00014-89-J-3070 


Our work during this period mainly involved the use of: 
(1) immunohistochemical techniques to identify neur- 
oactive substances in the ground squirrel retina (with 
emphasis on the substances present in ganglion cells), 
(2) intracellular injections of Lucifer Yellow and retro- 
grade transport of fluorescent carbocyanine dyes to 
examine the dendritic morphology of ganglion cells 
projecting to the superior colliculus and dorsal lateral 

eniculate nucleus, and (3) EM studies of retinas from 
the immunohistochemical experiments to determine 
the synaptic organization in the inner plexiform layer of 
neurons expressing a particular neuroactive sub- 
stance. 


162,472 
AD-A238 497/2 Not available NTIS 
Cornell Univ., Ithaca, NY. 

Four Tight Nucleotide Binding Sites of Chloroplast 
Coupling Factor 1. 

A. B. Shapiro, A. H. Huber, and R. E. McCarty. 5 Mar 
91, 8p ARO-24631.18-LS 

Grant DAAL03-86-G-0204 

Availability: Pub. in Jnl. of Biological Chemistry, v266 
n7 p4194-4200. 5 Mar 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


162,473 

AD-A238 510/2 Not available NTIS 
Texas A and M Univ., College Station. 

Transfer and Expression of an Organophosphate 
Insecticide-Degrading Gene from Pseudomonas in 
Drosophila melanogaster. 

J. P. Phillips, J. H. Xin, K. Kirby, C. P. Milne, and P. 
Krell. Oct 90, 69 ARO-27468.3-LS 

Availability: Pub. in Proc. Natl. Acad. Sci., v87 p8155- 
8159 Oct 90. Available only to DTIC users. No copies 
furnished by NTIS. 


The organophosphorus acid hydrolases represent a 
district class of enzymes that catalyze the hydrolysis of 
a variety of organophosphate substrates, including 
many insecticides and their structural analogues. The 
plasmid-borne opd gene of Pseudomonas diminuta 
strain MG specifies an organophosphorus acid hydro- 
lase, a phosphotriesterase, that has been well charac- 
terized and can hydrolyze a broad spectrum of insect 
and mammalian neurotoxins. The in situ functioning of 
this enzyme in the metabolism of organophosphates 
has been analyzed directly in insects by transferring 
the opd gene into embryos of Drosophila melanogas- 
ter by P element-mediated transformation. The chro- 
mosomal locations of this stably inherited transgenic 
locus differed from strain to strain and demonstrated 
various expressivity on the whole-insect basis. Tran- 
scriptional induction of opd in one of these strains 
under control of the Drosophila heat shock promoter, 
hsp70, resulted in the synthesis of stable active 





enzyme that accumulated to high levels with repeated 
induction. 


162,474 


AD-A238 546/6/GAR PC A03/MF A01 
California State Univ.-Northridge. 

Spin-La in-Probe. Studies of Bimolecular En- 
counters in Micelles. 

Final rept. 15 Oct 87-31 Dec 90. 

B. L. Bales. 26 Feb 91, 11p ARO-24844.8-CH 
Contract DAAL03-88-K-0006 


A new method, based on EPR, to study the bimolecu- 
lar collision rate between additives at the surface of 
micelles was developed. In order to study the collision 
rate in these compartmentalized systems, a detailed 
understanding of the number distribution function of 
the additives is crucial. A completely random distribu- 
tion of the additives is described by the Poisson distri- 
bution. A primary goal of this project was to develop a 
method to measure the collision rate between addi- 
tives on the same micelle. This is accomplished by de- 
— the collision-induced linewidth broadening of 
the ESR spectrum. 


162,475 


AD-A238 553/2/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. Div. of Chemistry 
and Chemical Engineering. 

Mutant Proteins--Enzymes to Hydrolyze Toxic Or- 


| ees peng yey 

inal rept. 15 Jun 83-14 Jun 89. 

J. H. Richards. 17 Jun 91, 29p Rept no. RRO4106 
Contract N00014-83-K-0487 


This work focuses on the creation of new catalytic ac- 
tivities by modification of existing enzymes. To this 
end, techniques for the synthesis of large genes have 
been developed together with a complementation 
system for the expression and correct folding of pro- 
teins that are normally self-processing but that have 
mutated so they can no longer process themselves. 
(Concurrent expression of the pro-sequence and the 
mature protein sequence encoded on separate but 
compatible plasmids accomplishes this purpose; the 
pro-sequence apparently performs the role of a cha- 
peronin in this case). The enzymes studied are two 
serine hydrolases, alpha protease and beta-lacta- 
mase. For a-lytic proteases the new activity sought 
was the ability to hydrolyze organophosphates rather 
than being irreversibly inhibited by these substances. 
For beta lactamase we created a structural variant that 
had a dramatically different catalytic role on the normal 
beta lactam substrates. 


162,476 


AD-A238 605/0 Not available NTIS 
San Francisco State Univ., Tiburon, CA. Tiburon 
Center for Environmental Studies. 
of Dexamethasone-Stimulated DNA 
Synthesis in an O ne Construct Containing 
Rat Cell Line by a DNA Site-Oriented Ligand of 
Poly-ADP-Ribose Polymerase: 6-Amino-1,2-Benzo- 
rone. 
E irton, P. |. Bauer, and E. Kun. 1991, 5p AFOSR- 
-91 
Grant AFOSR-89-0231 
Availability: Pub. in Experimental Cell Research, v193 
p1-4 1991. Available only to DTIC users. No copies fur- 
nished by NTIS. 


The cellular inhibitory effects of 6-amino-1,2-benzo- 
pyrone (6-ABP), a DNA site-specific ligand of adeno- 
sine diphosphoribisoy! transferase (ADPRT), were de- 
termined in a dexamethasone-sensitive EJ-ras gene 
construct containing cell line (14C cells). Dexametha- 
sone in vitro transforms these cells to a tumorigenic 
pheno and also stimulates cell replication. At a 
nontoxic concentration (0.2 mM) 6-ABP treatment of 
intact cells for 4 days inhibits the dexamethasone stim- 
ulated increment of cellular DNA content, depresses 
replicative DNA synthesis as assayed by thymidine in- 
corporation to the level of cells that were not exposed 
to dexamethasone, and in permeabilized cells reduces 
the dexamethasone-stimulated increase of deoxyri- 
bonucleotide incorporation into DNA to the level of un- 
treated cells. 


162,477 


DE91011388/GAR 
Los Alamos National Lab., NM. 


PC A03/MF A01 


MEDICINE & BIOLOGY 


Cytology, Genetics, & Molecular Biology 


‘Ligand shuttle’ reactions of cytochrome oxidase: 
Spectroscopic evidence, dynamics, and functional 
significance. 

W. H. Woodruff, R. B. Dyer, K. A. Peterson, P. O. 
Stoutland, and K. A. Bagley. 1991, 15p LA-UR-91- 
1233, CONF-9109136-1 

Contract W-7405-ENG-36 

European conference on the spectroscopy of biologi- 
cal molecules (4th), York (UK), 1-6 Sep 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Time-resolved electronic absorption, infrared, reso- 
nance Raman, and magnetic circular dichroism spec- 
troscopies are applied to characterization of the inter- 
mediate which is formed within 20 ps after photodisso- 
ciation of CO from cytochrome a(sub 3) of reduced cy- 
tochrome oxidase. This intermediate decays with the 
same half life (ca. 1 (mu)s) as the post-photodissocia- 
tion Cu(sub B)(sup +)-CO species previously ob- 
served by time-resolved infrared. The transient UV-Vis 
spectra, kinetics, infrared, and Raman evidence sug- 
— that an endogenous ligand is transferred from 

(sub B) to Fe(sub a3) when CO binds to Cu(sub B), 
forming a cytochrome a(sub 3) species with axial liga- 
tion which differs from the reduced iliganded 
enzyme. The time-resolved magnetic circular dich- 
roism results suggest that this transient is spin 
and therefore five coordinate. Thus we infer that the 
ligand from Cu(sub B) binds on the distal side of cy- 
tochrome a(sub 3) and displaces the proximal histidine 
imidazole. This remarkable mechanistic feature is an 
additional aspect of the previously proposed “ligand 
shuttle” activity of the Cu(sub B)/Fe(sub a3) pair. We 
suggest that the ligand shuttle may play a functional 
role in redox-linked proton translocation by the 
enzyme. 7 refs., 2 figs. 


162,478 
DE91013771/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Comparison of protein patterns of xrs-5, a radio- 
sensitive Chinese hamster ovary cell line, and 
CHO-K1, its radioresistant parent, using two-di- 
mensional gel-electropho 

J. M. Kramer. 1991, 16p ANL/CP-73075, CONF- 
9103136-7 

Contract W-31109-ENG-38 

National conference on bry angen research (5th), 
Pasadena, CA (USA), 21-23 Mar 1991. Sponsored by 
Department of Energy, Washington, DC. 


X-ray sensitive strains of Chinese hamster ovary cell 
lines have been used to analyze radiation repair mech- 
anisms. One cell line, xrs-5, has been shown to be very 
sensitive to —e. radiation and radical forming 
chemical mutagens. This sensitivity is thought to be of 
a result a mutation in the DNA double strand break 
(DSB) repair mechanism, and its characterization has 
been a goal of several repair mechanism studies. 
Using ae nae electrophoresis, we have 
detected a protein (MW approximately 55KD) in the 
DNA/Nuclear Matrix (nucleoid) cell fraction of CHO-KI 
cells that is absent in the nucleoid fraction of xrs-5. 
This protein is present, however, in both CHO-KI and 
xrs-5 whole cell protein maps. To determine whether 
the 55KD protein is responsible for the radiosensitive 
and defective DSB repair phenotype of xrs-5 cells, 
studies are now underway to analyze revertants of xrs- 
5 that are proficient in DSB repair. Furthermore, an 
effort to sequence the protein in question is planned. 
23 refs., 2 figs. 


162,479 
DE91013901/GAR PC A04/MF A01 
Washington Univ., Seattle. Dept. of Applied Mathemat- 


ics. 
Perturbation techniques for models of bursting 
electrical in pancreatic (beta)-cells. 

M. Pernarowski, R. M. Muira, and J. Kevorkian. 1991, 
56p DOE/ER/25019-21 

Contract FG06-86ER25019, Grant A-4559 
Sponsored by Department of Energy, Washington, DC. 


Pancreatic (beta)-cells exhibit periodic bursting electri- 
cal activity consisting of active and silent phases. Ex- 
perimentally, the ratio, (rho)(sub f), of the active phase 
duration to the overall period is correlated to the insulin 
response of these cells to glucose concentration. Sev- 
eral different mathematical models of the (beta)-cell 
have been developed to describe changes in the intra- 
cellular ionic concentrations and the ionic flow through 
the cellular membrane. The membrane potential in 
each of these models exhibits the same active and 
silent phase bursting patterns observed experimentally 
and, therefore, these models can be used to predict 


162,482 


the value of the plateau fraction, (rho)(sub f). The 
Sherman-Rinzel-Keizer (SRK) model of this phenome- 
non consists of three coupled first-order nonlinear dif- 
ferential equations which describe the dynamics of the 
membrane potential, the activation parameter for the 
voltage-gated potassium channel, and the intracellular 
calcium concentration. These equations are trans- 
formed into a Lienard differential equation coupled to a 
single first-order differential equation for the slowly 
changing nondimensional calcium concentration. 
Leading-order perturbation problems for the silent 
phase and the transition regions are reduced to quad- 
rature. The solution of the leading-order active phase 
problem is a limit cycle which depends on the value of 
the intracellular calcium concentration. Since the 
active phase equations exhibit weak damping, Melni- 
kov’s method can be applied to determine the bifurca- 
tion point of these equations. Thus, an explicit expres- 
sion for the active phase duration is obtained. Togeth- 
er with the silent phase analysis, an approximation of 
the plateau fraction, (rho)(sub f), is derived and its 
value compared to the plateau fraction numerically ob- 
tained from the SRK model. 31 refs., 10 figs. 


162,480 


DE91014527/GAR PC A03/MF A01 


— State Univ., East Lansing. Carcinogenesis 


Malignant transformation of diploid human fibrob- 
lasts by transfection of Progress 
report, 1, 1990-J; 1, 1991. 

J. J. McCormick. 1991, 41p DOE/ER/60524-5 
Contract FG02-87ER60524 

Sponsored by Department of Energy, Washington, DC. 


MSU-1.0 cells are fibroblasts which were originally de- 
rived from human foreskin. Through use of sequential 
clonal selection, we have isolated strains exhibiting in- 
creasingly transformed phenotypes, until deriving a 
strain that forms malignant tumors in athymic mice. We 
are using these cells to s the transformation proc- 
ess. In this ri ing period, we have examined the 
role of the different ras genes in transformation of 
these cells, generated cell strains from 18 human soft 
tissue sarcomas in order to examine their growth 
factor responses and oncogene expression patterns, 
used carcinogen treatment to generate transformed 
MSU cells from the original nontransformed parent cell 
line, and examined if the specific ras gene activated 
determined the specific type of sarcoma induced. 6 
figs., 8 tabs. 


162,481 


DE91014754/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Picosecond infrared study of carbonmonoxy cy- 
tochrome c oxidase: Ligand transfer dynamics and 


ing orientations. 
K. A. Peterson, P. O. Stoutiand, R. B. Dyer, and W. 
H. Woodruff. 1991, 15p LA-UR-91-1950, CONF- 
9106219-1 
Contract W-7405-ENG-36, Grant X15B 
International conference on time resolved vibrational 
spectroscopy (5th), Tokyo (Japan), 3-6 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


Cytochrome c oxidase (CcO), an enzyme which cata- 
lyzes the reduction of dioxygen to water in the terminal 
step of the respiratory chain, combines several funda- 
mental chemical processes in performing its function. 
The coordination chemistry and ligation dynamics of 
the cytochrome (alpha)(sub 3)-Cu(sub B) site, where 
O2 and other small molecules such as CO, NO and 
isocyanates can bind, are essential to the function of 
the enzyme. Recent time-resolved infrared (TRIR) and 
visible absorption measurements have shown that co- 
ordination to Cu(sub B)(sup +) is an obligatory mecha- 
nistic step for CO entering the cytochrome (alpha)(sub 
3) heme site and ing the protein after photodis- 
sociation. The timescale (> 10(sup (minus)7) s) of the 
TRIR measurements precluded observation of the li- 
gation dynamics immediately following photodissocia- 
tion. Here we report a picosecond timescale TRIR 
study of these events. The results reveal that the pho- 
toinitiated ligand transfer of CO from Fe(sub a3)(sup 
2+) to Cu(sub B)(sup +), which are believed to lie 4--5 
(Angstrom) apart, occurs within 1 ps. 9 refs., 2 figs. 


162,482 

DE91014917/GAR PC A03/MF A01 
Florida State Univ., Tallahassee. Inst. of Molecular 
Biophysics. 
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—— excitation, relaxation, and energy chan- 
Tooo aay —e ular systems. Progress report, June 
a’ 
W. C. Rhodes. Jun 91, 14p DOE/ER/60473-4 
Contract FG05-86ER60473 
Sponsored by Department of Energy, Washington, DC. 


The research reported here involves theoretical stud- 
ies of the response, relaxation, and channeling of 
energy in complex, highly correlated molecular sys- 
tems. The molecules range in size from ot polyato- 
mic molecules to biological macromolecules in their 
natural environments. The specific results discussed 
are multimode operators and squeezed states; phase 
properties of the quantized single-mode electromag- 
net field; and quantum thermodynamics. 


162,483 

DE91014941/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 
Comparative mutagenesis of human cells in vivo 
and in vitro. 

Progress rept. 

W. Thilly’ 1991, 20p DOE/ER/60448-T2 

Contract FG02-86ER60448 

Sponsored by Department of Energy, Washington, DC. 


Our goal is to develop the tool of mutational spectrom- 
etry in order to discover the cause(s) of genetic 
——' in somatic and germinal cells in humans. Po- 
tentially the most important results come from our 
study of the spectrum of point mutations in human mi- 
tochondrial DNA sequences. There are multiple point 
mutation hotspots located in each of four separate se- 
quences in the mitochondrial genome. There appear 
to be identical hotspot mutations in both cultured B 
cells and fresh T cell samples. Our general procedure 
for separating and enumerating individual mutant = 
quences has been highly successful. A goyg ha 
tra obtained to date is shown. Details of a Mis- 
match Amplification Mutation Assay, an automated 
PCR technique using heat labile enzymes and a simpli- 
py of DNA sequencing are also presented. 5 figs., 
S. 


162,484 
DE91015067/GAR PC A03/MF A01 
New York Univ., NY. 

Molecular understanding of mutagenicity ~ 
potential energy me Ss. —— report, Se 
tember 1, 1990-May 31, 199 

A Brodye, and R. hapiro. in 91, 28p DOE/ER/ 
Contract FG02-90ER60931 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We have continued our intensive study of the effect of 
modification by the carcinogens aminofluorene (AF), 
N-acetylaminofluorene (AAF) and benzo(a)pyrene diol 
epoxide (BPDE) on the conformation of DNA. In this 
period we have (1) refined our previous structures for a 
specific duplex nonamer modified by AAF; (2) explored 
the effect of amine ring size upon the stability of cer- 
tain DNA conformations, comparing the carcinogen AF 
with the inactive amine, aniline; (3) started an in-depth 
study, of the effect of DNA sequence on the structure 
surrounding AF and AAF modifications; (4) explored 
search strategies and used molecular dynamics to 
refine the structures of a DNA dodecamer modified by 
mirror image forms (biologically active and inactive) of 
BPDE. 5 refs., 15 figs., 5 tabs. 


162,485 

PAT-APPL-7-448 475/GAR PC NO3/MF A01 
Los Alamos National Lab., NM. 

Enzyme electrochemcial sensor electrode. 

Patent Application. 

J. Rishpon, T. A. Zawodzinski, and S. Gottesfeld. 
Filed 11 Dec 89, 27p DE91011653 

Contract W-7405-ENG-36 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An electrochemical sensor electrode is formed from 
an electronic conductor coated with a casting solution 
containing a perfluorosulfonic acid ionomer and a se- 
lected enzyme. The selected enzyme catalyzes a reac- 
tion between a predetermined substance in a solution 
and oxygen to form an electrochemically active com- 
pound that is detected at the electronic conductor. The 
resulting perfluorosulfonic acid polymer provides a 
aabiben matrix for the enzyme for long lived enzyme ac- 
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tivity, wherein only thin coatings are required on the 
metal conductor. The polymer also advantageously 
repels interfering substances from contacting the 
enzyme and contains quantities of — to maintain 
a sensing capability during conditions of oxygen deple- 
tion in the sample. In one particular embodiment, glu- 
cose oxidase is mixed with the perfluorosulfonic acid 
—" to form an electrode for glucose detection. 3 
igs. 


162,486 

PAT-APPL-7-478 371/GAR 
Los Alamos National Lab., NM. 
Suspension stirrer for NMR spectroscopy. 

Patent Application. 

J. Freyer, and J. R. Coulter. Filed 2 Dec 90, 24p 
DE91011578 

Contract W-7405-ENG-36 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A01 


This invention relates to nuclear magnetic resonance 
(NMR) spectroscopy and, more particularly, to the ap- 
plication of NMR spectroscopy to cell culture samples. 
A perfusion treatment system maintains microenviron- 
mental conditions about cell spheroids during nuclear 
magnetic resonance (NMR) examination. A non-mag- 
netic stirring assembly is inserted within a conventional 
NMR tube to continuously and uniformly supply a per- 
fusate adjacent to the spheroids. The perfusate is cir- 
culated during the spheroid stirring to maintain known 
perfusion conditions and eliminate artifacts from the 
NMR data. 4 figs. 


Dentistry 


162,487 
N91-28067/7/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 
A04) 


Morgan State Coll., Baltimore, MD. 

Excimer Laser Interaction with Dentin of the 
Human Tooth. 

E. C. Hammond, R. L. Gilliam, and G. R. Baker. 
1989, 5p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
9g Engineering Research Forum Proceedings p 21- 


The use an excimer laser produced many unusual con- 
ical structures within the dentin of the inner part of the 
human tooth. By varying the frequency of the laser one 
can disperse the energy and cause more bleeding in 
laser surgery, but not destroy the cells associated with 
the incision. Therefore, the healing process will virtual- 
ly be without scarring. Whereas, using the infrared 
laser the blood loss would be less, but the healing 
process would tend to be longer because cells are 
being destroyed due to the cauterization effect of the 
laser. The question is, are these structures produced 
as an interaction with the laser or are they an intrinsic 
part of the structure. The effects of the laser interac- 
tion upon dentin was studied, and in using electron mi- 
croscopy the interaction of the excimer laser upon the 
tooth dentin and other various biological tissue is more 
clearly understood. 


Ecology 


162,488 

AD-A237 913/9 Not available NTIS 

Walter Reed Biosystematics Unit, Washington, DC. 

Aedes (Finlaya) Axitiosus, A New Species of the 
Niveus Subgroup (Diptera: Culicidae) from East 

Malaysia. 

V. Kulasekera, K. L. Knight, and R. E. Harbach. Jul 


90, 8p 

Availability: Pub. in Mosquito Systematics, v22 n1 p26- 
33, Jul 90. Available to DTIC users only. No copies fur- 
nished by NTIS. 


The Niveus Subgroup of the subgenus Finlaya Theo- 
bald of Aedes Meigen includes 25 species which occur 
in the Oriental Region and adjoining areas of the Pa- 
laearctic and Australian regions. The new species de- 


scribed below brings the total to 26 species. These 
species are generally poorly known and difficult to 
identify with existing keys and descriptions, yet they 
are potential vectors of infectious pathogens, particu- 
larly filarial parasites. This assertion is based on the 
incrimination of Ae, niveus as a vector of nocturnally 
periodic Wuchereria bancrofti in the Philippines and 
Ae, harinasutai Knight as the primary vector of subper- 
iodic W. bancroft filariasis in western Thailand. 


162,489 

DE91014923/GAR PC A03/MF A01 
Oak Ridge Associated Universities, Inc., TN. 

Simple primer on predictive ecos stem modeling. 
C. S. Gist. 1977, 269 DOE/OR/00033-T447 
Contract AC05-760R00033 

Sponsored by Department of Energy, Washington, DC. 


Ecosystem modeling is nothing more than a concise 
expression of a mixture of biological elements and 
their interaction with each other and the external physi- 
cal environment. The dynamic expression of these 
phenomena are usually done so in a mathematical 
form. When working with large complex systems such 
as ecosystems, the inherent complexity almost pre- 
cludes anything other than a set of mathematical ex- 
pressions which are compatible with large digital com- 
puters. For the most part, these mathematical models 
take on the various forms of differential equations de- 
— on the degree of resolution one wishes to 
attain. For the most part, because of the paucity of true 
ecosystem data for many of our biological communi- 
ties in this country, in fact in the world, one may rely 
almost exclusively on first order linear differential 
equations. 5 refs., 5 figs., 1 tab. 


162,490 

PB91-221838/GAR PC A04/MF A01 
Forest Service, Denver, CO. Rocky Mountain Region. 
Draft Biological Diversity Assessment. 

Forest Service technical rept. 

Nov 90, 67p 


The Rocky Mountain Biological Diversity Assessment 
discusses the major elements of biological diversity 
and the concern for them. The assessment compares 
the biological conditions that existed prior to European 
settlement to the current diversity to show the changes 
that have occurred through time. There is also some 
discussion of factors that have caused these changes. 
Included are recommendations which could be applied 
during the revision of the forest plans. 


162,491 

PB91-227710/GAR PC A03/MF A01 
Rocky Mountain Forest and Range Experiment Sta- 
tion, Fort Collins, CO. 

Population Ecology, Habitat Requirements, and 
Conservation of Neotropical Migratory Birds. 
Forest Service general technical rept. (Final). 

D. M. Finch. Jun 91, 33p FSGTR-RM-205 


The report was prepared in support of the National 
Fish and Wildlife Foundation’s Neotropical Migratory 
Bird Conservation Program and the USDA Forest 
Service’s role in the program. Recent analyses of data 
on forest-dwelling species, many of which are neotro- 
pical migrants, show population declines in many 
North American areas. The literature review summa- 
rizes current information on population trends of neo- 
tropical migratory birds and the factors affecting mi- 
grant populations on the breeding and wintering 
grounds. Opportunities for research, monitoring and 
conservation of these migrants on Forest Service 
lands are discussed. 


Electrophysiology 


162,492 

AD-A238 027/7/GAR PC A03/MF A01 
Baylor Coll. of Medicine, Houston, TX. 
Heterosynaptic Modulation of Long-Term Poten- 
tiation at Mossy Fiber Synapses in Hippocampus. 
Final technical rept. 1 Apr 88-31 Mar 91. 

D. Johnston. 31 May 91, 18p AFOSR-TR-91-0598 
Grant AFOSR-88-0142 


The overall om of this research project was to investi- 
gate the cellular and membrane mechanism associat- 





ed with pemeoavaaase modulation of long-term synap- 
tic potentiation (LTP) at mossy fiber mes in the 
hippocampus. Previous work in this laboratory had 
shown that norepinephrine (NE), through beta-adreno- 
ceptors, enhances the magnitude, duration, and prob- 
ability of induction of mossy fiber LTP. We also had 
preliminary evidence that acetylcholine (ACh), through 
muscarinic receptors, depresses the magnitude and 
probability of induction of mossy fiber LTP. We hypoth- 
esized that the heterosynaptic modulation of mossy 
fiber LTP was through modulation of voltage-gated cal- 
cium channels. That is, the modulation of LTP by NE 
results from an enhancement of voltage-gated calcium 
channels, while suppression of L y ACh was 
pes ng decrease in activity of voltage-gated calcium 
channels. 


Immunology 


162,493 

AD-A237 969/1/GAR PC AO5/MF A01 
Syntro Corp., Lenexa, KS. 

Development of a Malaria Vaccine Using Recombi- 
nant Herpesvirus. 

Final rept. 

M. D. Cochran. 28 Feb 91, 89p 

Contract DAMD17-87-C-7046 


The objective of this project is the construction of an 
attenuated live herpes virus expressing appropriate 
malarial antigens for use as a human vaccine. We 
have developed the technology for attenuating 
herpesviruses and for using these virus vectors for the 
expression for foreign genes. An effective delivery 
system for malarial antigens is likely to be of consider- 
abie importance in the development of an effective 
vaccine. Due to the very brief exposure of the parasite 
to the blood stream, particularly in the sporozoite form, 
subunit vaccines may only be effective if high antibody 
titers are maintained by repeated injections. Vectored 
expression of antigens can be expected to generate 
high antibody titers with fewer doses and also elicit a 
strong cell-mediated immune response due to intra- 
cellular presentation. 


162,494 

AD-A238 127/5 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD. 
Protection against Malaria by Vaccination with 
Sporozoite Surface Protein 2 Plus CS Protein. 
Journal article. 

S. Khusmith, Y. Charoenvit, S. Kumar, M. Sedegah, 
and R. L. Beaudoin. 3 May 91, 5p Rept no. NMRI- 
91-37 

Availability: Pub. in Science, v252 p715-718, 3 May 91. 
Available only to DTIC users. No copies furnished by 


The circumsporozoite (CS) protein has been the target 
for development of malaria sporozoite vaccines for a 
decade. However, immunization with subunit vaccines 
based on the CS protein has never given the complete 
protection found after immunization with irradiated 
sporozoites. BALB/c mice immunized with irradiated 
Plasmodium yoelii sporozoites produced antibodies 
and cytotoxic T cells against a 140-kilodalton protein, 
sporozoite surface protein 2 (SSP2). Mice immunized 
with P815 cells that had been transfected with either 
SSP2 or CS genes were partially protected, and those 
immunized with a mixture of SSP2 and CS transfec- 
tants were completely protected against malaria. 
These studies emphasize the importance of vaccine 
delivery systems in achieving protection and define a 
multi-antigen sporozoite vaccine. 


162,495 : 

AD-A238 128/3 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD. 
Significance of Flagella in Colonization Resistance 
of Rabbits Immunized with Campylobacter spp. 
Journal article. 

O. R. Paviovskis, D. M. Rollins, R. L. Haberberger, A. 
E. Green, and L. Habash. Jul 91, 7p Rept no. NMRI- 
91-38 

Availability: Pub. in Infection and Immunity, v59 n7 
p2259-2264 Jul 91. Available only to DTIC users. No 
copies furnished by NTIS. 


Cross-protection among different Lior and Penner ser- 
ogroups of Campylobacter spp. was studied. Rabbits 
were orally immunized by gastric feeding with Campy- 


lobacter spp., and 27 to 30 days later, they were chal- 
lenged with matched or unmatched serogroups by the 
removable intestinal tie adult rabbit diarrhea (RITARD) 
procedure. When immunized animals were challenged 
with different Lior serotypes, no protection against col- 
onization was seen; however, when challenged with 
homologous Lior serogroups, protection was demon- 
strated. Immune animals were colonized for an aver- 
age of 1 day or less versus at least 6 days for nonim- 
mune animals. Rabbits challenged with matched 
Penner-unmatched Lior strains showed only marginal 
protection. Our study also demonstrated that flagella 
are important in initiating colonization and eliciting pro- 
tective immunity. 


162,496 

AD-A238 141/6 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD. 

Use of Adjuvant Containing my pepe Cell- 
Wail Skeleton, Monophosphory! A, and Squa- 
lane in Malaria Circumsporozoite tein Vaccine. 
Journal article. 

L. S. Rickman, D. M. Gordon, R. Wistar, U. Krzych, 
and M. Gross. 27 Apr 91, 5p Rept no. NMRI-91-30 
Availability: Pub. in The Lancet, v337 p998-1001, 27 


Apr 91. Available only to DTIC users. No copies fur- 
nished by NTIS. 


Malaria sporozoite vaccines, like many bio-engineered 
vaccines, do not consistently induce high concentra- 
tions of circulating antibodies. Aluminum salts, intro- 
duced as adjuvants in 1926, continue to be essentially 
the only ones used for improving the immunogenicity 
of human vaccines - they have an excellent record of 
safety and efficacy and do help to induce adequate 
antibody responses to whole-organism and polysac- 
charide vaccines. To examine whether the poor im- 
munogenicity of peptide vaccines might be due to un- 
suitability of aluminum salts as adjuvant, we have been 
studying the use of other adjuvants. Here we report the 
effect of an adjuvant containing monophosphory! lipid 
A (MPL) and cell-wall skeleton (CWS) of mycobacteria 
in squalane on anti-body response to a malaria sporo- 
zoite vaccine. 


162,497 

AD-A238 316/4 Not available NTIS 
North Carolina Univ. at Chapel Hill. School of Medi- 
cine. 

Role of Secretory immunity in Hepatitis A Virus In- 
fection 


J. T. Stapleton, D. K. Lange, J. W. LeDuc, L. N. Binn, 
and R. W. Jansen. 1991, 5p 

Availability: Pub. in The Jnl. of Infectious Diseases, 
v163 p7-11 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


Because the role of intestinal immunity remains uncer- 
tain in hepatitis A, samples of feces and saliva from 
infected primates and humans were tested for virus 
pace e-yrop aynaen Only two of eight owl monkeys in- 
fected by the intragastric route developed neutralizing 
antibody detectable in extracts of feces collected up to 
88 days after viral challenge, although serum neutraliz- 
ing antibody was present in all monkeys by day 33. 
Similarly, neutralizing antibody was detected in fecal 
extracts from none of three experimentally infected 
human volunteers and only 1 of 15 naturally infected 
humans. The single positive human specimen con- 
tained occult blood. Only 2 of 19 saliva samples from 
naturally infected humans had significant viral neutral- 
izing activity. In contrast, neutralizing antibody to type 
2 poliovirus was present in most human fecal or saliva 
specimens tested. 


162,498 

AD-A238 405/5 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 

Further Evaluation of a Mutagen-Attenuated Rift 
Valley Fever Vaccine in 4° 

J. C. Morrill, L. Carpenter, D. Taylor, H. H. Ramsburg, 
and J. Quance. Jan 91, 7p : 
Availability: Pub. in Vaccine, v9 p35-41 Jan 91. Avail- 
able only to DTIC users. No copies furnished to NTIS. 


The outbreak of Rift Valley fever (RVP) in Egypt in 
1977 was the first reported occurrence of Rift Valley 
fever virus (RVFV) outside sub-Saharan Africa. This 
epidemic emphasized the role of RVFV as a significant 
human pathogen and established the virus as a poten- 
tial worldwide threat to human and livestock popula- 
tions. Concern over further dissemination of the virus 
has prompted efforts to develop improved vaccines, 
as available formalin-inactivated and live-attenuated 


162,502 
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vaccines have disadvantages or practical limitations to 
their widespread use. 


162,499 

PAT-APPL-7-473 792/GAR 
Rockwell International, Golden, CO. 
Vacuum 

use ina 

Patent Application. 
C. W. Barrick, S. M. Clarke, and C. W. Nordin. Filed 
2 Feb 90, 37p DE91011590 

Contract ACO04-76DP03533 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An apparatus and method for detecting antibodies 
specific to non-protein antigens has been developed. 
The atus is an immunological plate containing a 
plurality of plastic projections coated with a non-pro- 
tein material. Assays utilizing the plate are capable of 
stabilizing the non-protein antigens with detection 
levels for antibodies specific to antigens on a na- 
nogram level. A screening assay with apparatus 
allows for early detection of exposure to non-protein 
materials. 10 figs. 


PC NO3/MF A01 


of non-protein materials for 
assays. 


Microbiology 


162,500 
AD-A238 137/4 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD. 

of Ehrlichiae. 


Journal article. 

E. Weiss. 6 Oct 90, 13p Rept no. NMRI-91-27 
Availability: Pub. in Rickettsiae and Rickettsial Dis- 
eases: Proceedings of the International Symposium 
(4th), p722-732, 1-6 Oct 90. Available only to DTIC 
users. No copies furnished by NTIS. 


About a decade ago, the genera Rickettsia and Ehrii- 
chia conveniently divided pai of humans from 
pathogens of animals. This concept was radically 
chai by work conducted in the laboratory of Mio- 
drag Ristic at the University of Illinois. It was shown 
that the human pathogen isolated in Japan, Rickettsia 
sennetsu, could be readily cultivated in an established 
mouse macrophage cell line, P388D1,. When com- 
pared to other species, it more closely resembled Ehr- 
lichia canis than any rickettsia. It was promptly re- 
named Ehrlichia sennetsu. 


162,501 

AD-A238 216/6/GAR PC A03/MF A01 
New Hampshire Univ., Durham. 

Genetics and Metabolism of Solventogenic and 
Ceilu’ Clostridia. 

Final technical rept. 

W. Chesbro. 8 May 91, 25p ARO-22698.6-LS 
Contract DAAL03-86-K-0018 


(1) Metabolic differentiation to solventogenesis with 
slowing growth rate is sequential rather simulta- 
neous in Clostridium beijerinckii, with the production of 
butanol occurring in stage Ill of sporulation. (2) A path- 
way to n-propanol rather than to 2-propanol appears in 
this species at very slow growth under carbon limita- 
tion. (3) A constant fraction of carbon-energy substrate 
is used by Clostridium strain C7 for cellulase secretion 
at any growth rate: exoenzyme production is independ- 
ent of maintenance energy costs and can therefore be 
produced efficiently at any growth rate. (4) Transfor- 
mation in Bacillus subtilis occurs with maximum fre- 
quency at a doubling time of 2-3 hours, a region in 
which the cell is switching from anabolic to catabolic 
limitation. 


162,502 

AD-A238 232/3/GAR PC A02/MF A01 
Meharry Medical Coll., Nashville, TN. 

Transformation and Preci of Toxic Metals 
by ‘Pseudomonas maltophilia’. 

Annual technical rept. 1 May 90-30 Apr 91. 

R. Blake. 31 May 91, 69 AFOSR-TR-91-0605 
Contract F49620-89-C-0052 


The aims of this research are to study each of the vari- 


ous molecular mechanisms whereby toxic metal ca- 
tions and oxyanions are chemically transformed by 


November 15, 1991 179 





MEDICINE & BIOLOGY 
Microbiology 


Pseudomonas maltophilia strain OR-02. The research 
effort for the current year has focused on the microbi- 
al-dependent transformations of mercury, selenium, 
tellurium, chromium and lead. The NADPH-dependent 
reduction of Hg(Il) was catalyzed by an inducible mer- 
curic reductase. The reduction of selenite and tellurite 
to their insoluble elemental forms was mediated by an 
intracellular glutathione reductase that utilized the 
spontaneously-f bis(gluthathio)Se(I!) or 
— respectively, as pseudosub- 
strates. 


162,503 

AD-A238 368/5 Not available NTIS 
Connecticut Univ. Health Center, Farmington. Dept. of 
Biochemistry. 

Synthesis of a Bacillus —s os, Acid-Soluble 
Spore Protein in Escherichia coli Causes Cell DNA 
to Assume some Characteristics of Spore DNA. 

B. Setiow, A. R. Hand, and P. Setiow. Mar 91, 12p 
ARO-27956.4-LS 

Grant DAAL03-90-G-0110 

Availability: Pub. in Jnl. of Bacteriology, v173 n5 
p1642-1653 Mar 91. Available only to DTIC users. No 
copies furnished by NTIS. 


Approximately 10 to 20% of the protein of spores of 
various Bacillus species is a group of small, acid-solu- 
ble proteins (SASP) (22). These proteins are synthe- 
sized within the developing spore late in sporulation 
and degraded early in spore germination, thus provid- 
ing amino acids for protein synthesis. The SASP have 
been divided into two types, gamma and an alpha/ 
BETA, based on both immunological and primary se- 
lyses. The following are significant proper- 
SASP: (1) they are coded for by a 
single gene in all species examined, (2) their amino 
acid sequences are fairly highly conserved across 
cies but not as conserved as those of alpha/BETA- 
type SASP, (3) they are not associated with spore DNA 
in vivo (8), and (4) their only known role in spores is as 
an amino acid reserve for protein synthesis during 
spore germination. 


162,504 
AD-A238 419/6 Not available NTIS 


Massachusetts Inst. of Tech., gery 
Subcellulosome ration with - Cellulase 
Activity from ium 

T. Kobayashi, M. P. Romaniec, U. Fauth, | and A. L. 


Demain. Oct 90, 8p ARO-25126.4-LS 

— —_ ict DAAL03-88-K-0064, Grant NSF-EET87- 
arena Pub. in Applied and Environmental Micro- 
biology, v56 n10 p3040-3046 Oct 90. Available to 
DTIC users only. No copies furnished by NTIS. 


We have prepared a much simpler cellulase prepara- 
tion than that of cellulosomes from the extracellular 
broth of Clostridium thermocellum. This subcellulo- 
some preparation from C. thermocelium was obtained 
by column chromatography on CM-Bio-Gel A and then 
on the lectin-affinity material (Jacalin). The subcellulo- 
some preparation is a macromolecular complex, com- 
posed of six main protein subunits (molecular weight 
210,000 to 58,000) revealed on sodium dodecyl sul- 
fate-polyacrylamide gel electrophoresis. The 
activities of carboxymethyicellulase (CMCase) and 
Avicelase are 15- and 8-fold-higher, respectively, than 
those of crude extracellular cellulase. We could not 
further fractionate this preparation without denaturing 
peti The optimum pH and temperature of the subcellulo- 
preparation are 5.5 to 7.0 and 70 C for 
CMCase and 5.5 to 7.0 and 65 deg C for Avicelase. 


162,505 
AD-A238 420/4 Not available NTIS 
Massachusetts Inst. of Tech., Cam 

Kinetics of Loss of a Recombinant id in Ba- 
cillus subtilis. 

Y. Shoham, and A. L. Demain. 1991, 10p ARO- 
25126.5-LS 

Contract DAAL03-88-K-0064 

Availability: Pub. in Biotechnology and pays 4 
v37 p927-95 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


Structural instability of plasmids in B. subtilis is a well 
documented phenomenon, and one of the major prob- 
lems in utilizing B. subtilis for the production of recom- 
binant proteins. vectors of replication 
in E. coli and B. subtilis are known to replicate stably in 
E. coli, but thought to suffer extensive deletions in B. 

subtilis. Plasmid DNA rearrangements are considered 
to be a result of illegitimate recombination and two 
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main models have been proposed for formation of 
plasmid deletions. Albertini et al. proposed that spon- 
taneous deletions occur as a result of slipped mispair- 
ing during DNA synthesis. In this model, two elements 
of homology can slip and mispair during DNA replica- 
tion. 


162,506 

AD-A238 544/1/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. School of Medicine. 
World Reference Center for Arboviruses and Re- 
troviruses. 

Final rept. 9 Feb 87-8 Feb 90. 

R. E. Shope. 1 May 90, 12p 

Contract DAMD17-87-G-7005 


The World Reference Center for Arboviruses and Re- 
troviruses received viruses from the United States and 
foreign countries for characterization and identifica- 
tion. New viruses, or viruses causing diseases not pre- 
viously — included a subtype of Cache Valley 
virus fro ebrile military recruit, LaCrosse virus from 
encephalitic dogs, Kagoshima and Cache Valley vi- 
ruses associated with fetal abnormalities of livestock, 
and new phleboviruses from tropical America and 
West Africa. Genetically yor flavivirus trpE pro- 
teins reacted specifically ELISA. The cell lysate 
antigen technique for ELISA was adapted to a large 
number of arboviruses. ELISA was also devel for 
rapid testing of 17D yellow fever vaccinees. Limited 
primer extension sequencing of dengue and Japanese 
encephalitis viruses showed that their genotypes were 
geographically focal. The method was used to demon- 
Strate the origin of an introduced dengue virus. 


162,507 

DE91014186/GAR PC A03/MF A01 
Boston Univ., MA. School of Medicine. 

Applications of micellar comrmeeey to clean coal 
technology. Sixth quarterly report. 

Progress rept. 

C. T. Walsh. 24 Apr 91, 48p DOE/PC/89772-T3 
Contract FG22-89PC897 72 

Sponsored by Department of Energy, Washington, DC. 


This project is designed to develop methods for pre- 
combustion coal remediation by implementing recent 
advances in enzyme biochemistry. The novel ap- 
proach of this study is incorporation of hydrophilic oxi- 
dative enzymes in reverse micelles in an organic sol- 
vent. Enzymes from commercial sources or microbial 
extracts are being investigated for their capacity to 
remove organic sulfur from coal by oxidation of the 
sulfur groups, splitting of C-S bonds and loss of sulfuric 
acid (Figure 1). Dibenzothiophene (DBT) and ethyl- 
phenylsulfide (EPS) are serving as models of organic 

sulfur-containing components of coal in initial studies. 
A goal of this project is to define a reverse micelle 
system that optimizes the catalytic activity of enzymes 
toward desulfurization of model compounds and ulti- 
mately coal samples. Among the variables which will 
be examined are the surfactant, the solvent, the water: 
surfactant ratio and the pH and ionic strength of the 
aqueous phase. 11 refs., 2 figs., 3 tabs. 


162,508 
DE91014995/GAR PC A03/MF A01 
Missouri Univ.-Columbia. 
Exploration of mechanisms regulati 
corrhizal colonization of boron-fertil 
Final report. 

ress rept. 
H. E. Garrett, and M. A. Sword. Jun 91, 33p DOE/ 
CE/15270-T17 
Contract FG01-86CE15270 
Sponsored by Department of Energy, Washington, DC. 


The ectomycorrhizal association is a naturally occur- 
ring symbiotic relationship existing between ectomy- 
corrhizal-forming fungi and the root system of some 
plants, including = yg erence species. Since 
boron fertilization (BF) been reported to increase 
fungal colonization of clover and alfalfa, the effect of 
BF on fungal colonization and growth of shortleaf pine 
was examined. Inoculation of seedlings was shown to 
increase growth responses in boron treated plants. BF 
increases root sucrose concentrations required for 
fungal development and improves the nutritional bal- 
ance of the plant. Mycorrhizae increase auxin levels in 
root (possibly increasing root primordial development) 
while BF decreases root auxin (possibly increasing 
root elongation). BF reduces phenolic concentrations 
in the root. BF enhances mycorrhizae and root devel- 
opment, and results in increased tree seedling growth. 
36 refs., 9 figs. 
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N91-28070/1/GAR 
(Order as N91-28063/6/GAR, PC oar +-4 


Alabama A and M Univ., Normal. 

Manipulating Cyanobacteria: Spirulina for Poten- 
tial CELSS Diet. 

M. G. Tadros, W. Smith, P. Mbuthia, and B. Joseph. 
1989, 5p 

Contract NCC2-501 

In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 40- 


Spirulina sp. as a bioregenerative photosynthetic and 
an edible alga for spacecraft crew in a CELSS, was 
characterized for the biomass yield in batch cultures, 
under various environmental conditions. The partition- 
ing of the assimalitory products (proteins, carbohy- 
drates, lipids) were manipulated by varying the envi- 
ronmental growth conditions. iments with Spiru- 
lina have shown that under stress conditions (i.e., high 
pa 160 uE/sq m/s, —_ 38 C, nitrogen or 
phosphate limitation; 0.1 M sodium chloride) carbohy- 
drates increased at the expense of wd niger In other 
experiments, where the growth media were sufficient 
in nutrients and incubated under optimum growth con- 
ditions, the total of the algal could be manipulated by 
growth conditions. These results support the feasibility 
of considering Spirulina as a subsystem in CELSS be- 
cause of the ease with which its nutrient content can 
be manipulated. 


162,510 


PAT-APPL-7-461 596/GAR PC NO3/MF A01 
Du Pont de Nemours (E.1.) and Co., Aiken, SC. 
Method and system for enhancing microbial motili- 


ty. 

Patent Application. 

T. C. Hazen, and G. Lopez-De-Victoria. Filed 5 Jan 
90, 27p DE91011569 

Contract ACO9-76SR00001 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method and — for enhancing the motility of 
microorganisms by placing an effective amount of 
chlorinated hydrocarbons, preferably chlorinated al- 
kenes, and most preferably trichloroethylene in 
spaced relation to the microbes so that the ogee 
strong, monomodal, chemotactic response of 
chlorinated hydrocarbon on subsurface microbes can 
draw the microbes away from or towards and into a 
substance, as desired. In remediation of groundwater 
pollution, for example, TCE can be injected into the 
plume to increase the population of microbes at the 
plume whereby the plume can be more quickly degrad- 
ed. A TCE-degrading microbe, such as Welchia alken- 
ophilia, can be used to degrade the TCE following the 
degradation of the original pollutant. 5 figs. 
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PB91-231258/GAR PC A03/MF A01 
Idaho Univ., Moscow. Dept. of Bacteriology and Bio- 
chemistry. 

Survival and Effects of Wild-Type, Mutant, and Re- 
combinant ‘Streptomyces’ in a Soil Ecosystem. 
Journal article. 

Z. Wang, D. L. Crawford, A. L. Pometto, and F. Rafii. 
c1989, 11p EPA/600/J-89/541 

Grant EPA-R-813486 

Pub. in Canadian Jnl. of Microbiology, v35 p535-543 
1989. Also pub. as Idaho a ricultural Experiment Sta- 
tion, Moscow. paper no. 8951. Prepared in coopera- 
tion with lowa State Univ., Ames, and Idaho Agricultur- 
al Experiment Station, Moscow. -_ by Corval- 
lis Environmental Research Lab. 


In a laboratory simulation, selected wild-type, mutant, 
and recombinant Streptomyces were released into a 
silt loam soil. Strains included genetically enhanced 
lignin decomposers and those expressing recombi- 
nant plasmids. Their survival and effects on soil organ- 
ic carbon mineralization were monitored in sterile and 

non-sterile soil, with and without lignocellulose supple- 
mentation. Survival was followed by viable plate 
counts on selective media. This is the first report of 
released, genetically altered Streptomyces having a 
measurable effect on a natural ecosystem. 





Nutrition 


162,512 
N91-28068/5/GAR 

(Order as N91-28063/6/GAR, PC —_ 
Texas Southern Univ., Houston. Dept. of Home Eco- 


nomics. 
International Food Patterns for Space Food. 

S. Ahmed, A. Cox, and P. V. Cornish. 1989, 72 

In Alabama A & M Univ., NASA-Hbcu Space ence 
- Engineering Research Forum Proceedings p 26- 


The purpose of this research was to obtain basic data 
on ethnic foods by studying dietary patterns and multi- 
cultural foods, and to determine nutritional status of 
multicultural space explorers by evaluating dietary, 
Clinical, biochemical, and socioeconomic factors. The 
study will plan a significant role in providing nutritional 
research for cA wen explorers of different ethnic back- 
grounds. It or scientific background informa- 
tion by inn gp ogether cross cultural dietary and nu- 
tritional from different ethnic Bee a Results will also 
help the health care personnel including physicians, di- 
etitians, and nutritionists to better understand and 
assist patients from other cultures illness. Also, the re- 
sults will provide data which will help in the develop- 
ment of future food plans for long duration flights in- 
pence manned exploration to Mars and lunar base 
colonies. 


Parasitology 


162,513 

AD-A237 906/3 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Parasite Survey of Eight Wild Animals in the Ruma 
National Park. 

D. P. Kariuki, R. Injairo, W. L. Boyce, B. T. Wellde, 
and S. Ngethe. 1989, 4p 

Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 n1 p115-118 1989. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 


162,514 

AD-A237 914/7 Not available NTIS 

Walter Reed Army Inst. of Research, Washington, DC. 

Experimental Infection of Cattle with ‘Trypanoso- 
ma brucei rhodesiense’. 


Be T. Wellde, M. J. Reardon, R. M. Kovatch, D. A. 
Chumo, and J. S. Williams. 1989, 18p 

Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 suppl 1, p133-150 1989. Available to 
DTIC users only. No copies furnished by NTIS. 


Infection of cattle with various stocks of Trypanosoma 
brucei rhodesiense indicated that 49% developed a 
fatal CNS disease comparable to that found in man. 
Duration of disease ranged from 85 to 1613 days post 
infection. All eight stocks of T.b rhodesiense tested, 
including those from Ethiopia and Tanzania, induced 
CNS disease. Blood became positive three to five days 
after inoculation, and after an initial peak of parasitae- 
mia remained positive for three to five months. Subino- 
culation of blood into rodents subsequently became 
negative, although trypanosomes persisted in the 
lymph nodes for at least 56 to 1613 days. Only animals 
with CNS disease had detectable parasites in the CSF, 
usually after the animals had undergone severe dete- 
rioration. At post mortem examination trypanosomes 
could usually be found in the lymph nodes and CSF, 
and occasionally in the blood. 
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AD-A237 915/4 Not available NTIS 
— Medical Research Inst., Nairobi. 

Indigenous Human Cutaneous Leishmaniasis 
Caused by ‘Leishmania ’ in Kenya. 

Me Breneenn ae P. ene, J. Githure, P. Kager, and J. 


1988, 7p 
Comment DAMD17-87-G-7018 
Availability: Pub. in American Jni. of Tropical Medicine 
and Hygiene, v39 n3 p267-273 1988. Available to 
DTIC users only. No copies furnished by NTIS. 


Six Leishmania isolates from 3 i ——- Kenyans (2 
isolates from one patient) and 2 Canadian visitors in 
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Kenya _—— characterized by cellulose acetate elec- 
trop The isolates were compared among 
themesives and with reference strains of Leishmania 
donovani, L. aethiopica, L. major, L. tropica, and L. ara- 
—— using 9 ote) saeogutae oy (MDH), 
malic , Phosphogluconate ——— 
ce {Gre ued ite deh 
ew anne lerase (AS m), adeny- 

bog ene (AK), mannose phosphate isomerase 
(MPI), glucose hate isomerase (GP), and phos- 
phoglucomutase (PGM). Enzyme migration patterns of 
isolates from the 3 indigenous Kenyans were indistin- 
| cope from those of 2 L. tr reference strains. 

isolates from the 2 Canadians yielded migration 
patterns of 7 enzymes that were indistinguishable from 
those of 2 L. tropica reference strains. However, mi- 
gee patterns of 2 enzymes, PGM and ME, were dif- 
een from all migration patterns of the 10 reference 
strains. 
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AD-A237 928/7 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Cc caused by the African Tumbu 


Fly ( anthropophaga). 

C. F. Ockenhouse, C. P. Samiaska, P. M. Benson, L. 
W. Roberts, and A. Eliasson. Feb 90, 4p 

Availability: Pub. in Arch Dermatol, v126 p199-202 Feb 
= a only to DTIC users. ‘No copies furnished 
y 


Myiasis is the infestation of the tissues and organs by 
fly maggots. The larvae may infect necrotic or living 
tissue in various sites, including cutaneous, ocular, au- 
ricular, gastrointestinal, and genitourinary sites and 
traumatic wounds. Myiasis is prevalent in the tropics 
and manifests itself in a variety of clinical presenta- 
tions depending on the geographic location, species, 
and life cycle of the fly and on tissue tropism of the 
larvae. Increased international travel exposes 

to diseases not commonly encountered in the United 
States, resulting in delayed and inaccurate diagnosis. 
The presentation of hye pope ony in the so 
we describe is | of the ition caused by the 
aa of Cordylobia anthropophaga, or African tumbu 
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AD-A238 058/2 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
pee ee wiley (1900-1904 ing Sickness in the 
al 


on T. Wellde, D. A. stony A J. Reardon, J. Nawiri, 
and J. Olando. 1989, 7p 

Availability: Pub. in Annals of Tropical Medicine and 
Parasitology, v83 suppl1 p63-71 1989. Available only 
to DTIC users. No copies furnished by NTIS 


In primary Rhodesian ing sickness shine para- 
sitological by ey was best performed by rodent in- 
oculation of blood (98.5%+) followed by Giemsa- 
stained thick blood smears (93.3% +). Parasitological 
diagnosis in relapse patients was sometimes impossi- 
= ete Clinical diagnosis based on CSF examination 

as necessary. Early during a disease outbreak in 
1980, 89% of the infections were detected by mobile 
field teams, but once established in the endemic area 
a stationary diagnostic facility detected most of the 
cases. A total number of 23,751 examinations for Rho- 
desian sleeping sickness and malaria were made by 
mobile field teams during 1980-1984; 102 — 
cases (0.43%) and 25 (0.10%) relapse cases were 
agnosed. A total of 9339 individuals (39%) had pend 
malaria infections. The IFAT was positive in 89% of 
the primary sleeping sickness patients and 77% of the 
relapse patients. Seventy-nine cent of the primary 
patients were positive in a CFT test, and 77% of the 
relapse patients were considered positive. 
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AD-A238 062/4 Not available NTIS 
Walter Reed Army inst. of Research, en DC. 
Leishmaniasis Research in Kenya: 


Vector-Host Associations. 
P. Lawyer, J. agony Y. Mebrahtu, P. Perkins, and 
R. Muigai. 1989, 18p 

Availability: Pub. in Leishmaniasis, p189-206 1989. 
— only to DTIC users. No copies furnished by 


Clinically speaki bat are 2 ecie Dk of leishmaniasis 
: cor ah iasis, or kala-azar, caused 
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leishmaniasis). These will each be discussed from a 
historical perspective, then from of 


no. 827. 
T. R. Whitehouse. c1991, 91p SSC-FS97-13/827E 
Intertidal estuarine marshes 


, 989, 7p 
contains color lates: A DTIC reproductions 


in Sakon and whit 
Availability Pub. in Annals of Ti Medicine and 


ropical 
, V83 —_ ni p119-125 1989. Available 
‘users. No copies furnished by NTIS. 


No abstract available. 


Pharmacology & Pharmacological 
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AD-A237 962/ 
Ww 


Not Loe 
oy key Wi 
of 5-Fluoroorotic 


lashington, DC. 

Acid against 

Plasmodium In Vitro. 

P. K. Rathod, A. tri, T. Hubbert, and W. K. 

Milhous. Jul 89, 5p 

Availabilty: Pub. in Antimicrobial Agents and Chemo- 

therapy, v33 n7 p1090-1094 Jul 89. Available only to 

DTIC users. No copies furnished by NTIS. 

Unlike mammalian cells, malarial parasites are com- 
ine metabolism. 


luoroorota 
evaluated on four human cell lines (HT-1080, iMR-20, 
nto) $3, and HL-60) and one mouse cell line (L- 
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AD-A237 983/2/GAR PC A03/MF A01 
Armstrong Lab., Brooks AFB, TX. 

Air Sampling for Chemotherapeutic Agents: a Lit- 
erature Review. 

Final technical rept. Apr 90-Apr 91. 

|. Z. Hermon-Cruz. May 91, 18p Rept no. AL-TR- 
1991-0060 


Little industrial hygiene data exist for the assessment 
of airborne levels of antineoplastic agents in the hospi- 
tal work place. Persons handling these agents can be 
exposed by three potential routes: inhalation of aero- 
solized drug, transdermal absorption, and accidental 
ingestion resulting from lack of hand washing. Re- 
search has shown that by following all the procedures 
for handling cytotoxic drugs, the potential for exposure 
is minimal. All breathing zone air sampling results were 
below detectable limits. Various methods of air sam- 
pling had been used to measure concentration of an- 
tineoplastic drugs in drug preparation areas. None of 
these methods have been validated or standardized by 
the Occupational Safety and Health Administration 
(OSHA), American Conference of Governmental In- 
dustrial Hygienists (ACGIH), or the National Institute of 
Occupational Safety and Health (NIOSH). 
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AD-A238 057/4 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Antimalarial Drug ——- of Plasmodium fal- 
ciparum Isolates from Forest Fringe Dwelling Abo- 
rigines (Orang Asli) of Peninsular Malaysia. 

C. Lambros, D. R. Davis, and G. E. Lewis. 1989, 6p 
Availability: Pub. in American Jnl. of Tropical Medicine 
and Hygiene, v41 n1 p3-8 1989. Available only to DTIC 
users. No copies furnished by NTIS. 


The drug susceptibility of 70 isolates of Plasmodium 
falciparum to standard and experimental antimalarials 
was evaluated using a radioisotope microdilution 
method. All isolates were from forest fringe dwelling 
Orang Asli, the aborigines of Peninsular Malaysia. The 
geometric mean IC50 values were: chloroquine, 10 
ee amodiaquine, 4.7 ng/ml; mefloquine, 2.8 ng/ 
= eva ng/ 40.5 ng/ml; halofantrine, 1.5 ng/ml; enpir- 
ine 


ml; and pyrimethamine, 21 ng/ml. Four iso- 
lates exhi 


ited decreased susceptibility to chloroquine. 


Not available NTIS 
Walter Reed Army inst. of Research, Washington, DC. 
Comparison of the In Vitro Activities of Admodia- 
quine and Desethylamodiaquine against Isolates 
of Plasmodium falciparum. 
G. E. Childs, E. F. Boudreau, W. K. Milhous, T. 
Wimonwattratee, and N. Pooyindee. 1989, 5p 
Availability: Pub. in American Jnl. of Tropical Hygiene, 
v40 n1 p7-11 1989. Available only to DTIC users. No 
copies furnished by NTIS. 


The antimalarial activities of amodiaquine, the de- 
sethyl metabolite of amodiaquine, chloroquine, and 
mefloquine were evaluated against 35 field isolates of 
Plasmodium falciparum collected from eastern Thai- 
land, Ss 1985, to define patterns of 
cross-resistance ai these compounds. The assay 
system was based on the in vitro inhibition of schizont 
maturation. The parasites were generally sensitive to 
mefloquine (mean 50%-inhibitory concentrations = 
9.98 nM) and highly resistant to chloroquine (IC50 = 
313 nM). The mean in vitro activity of desethylamodia- 
quine (67.5 nM) was approximately 3.5 times lower 
than that of amodiaquine (18.2 nM). 
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AD-A238 070/7 Not available NTIS 
Walter Reed en Inst. of ae Washington, DC. 


iological ry’ 

B. N. Cuthbert, J. W. Holaday, J. Meyerhoff, and C. 
H. Li. 1989, 6p 

Availability: Pub. in Peptides, v10 p729-734 1989. 
—" only to DTIC users. No copies furnished by 


Despite years of research defining the pharmacologi- 
cal responses of beta-endorphin, as yet little is known 
about the effects of intravenous administration on be- 
havioral and autonomic variables. In keeping with its 
discovery as a primary endogenous ligand for brain 

iate receptors, the behavioral effects of beta-endor- 

in have been most heavily studied with respect to its 
function as an analgesic agents. Other behavioral ac- 
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tions have also been reported, such as catatonia, high- 
frequency licking, and ‘wet-dog’ shakes. In addition, 
beta-endorphin has been studied recently for its role in 
modulating learning and recall. However, operant be- 
havior has received relatively little attention to date, al- 
though suppression of fixed-ratio food:reinforced per- 
formance has been reported following beta-endorphin 
injection. 
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AD-A238 190/3/GAR PC A03/MF A01 
_ Aerospace Medical Research Lab., Pensacola, 


Effects of 2 and 4 MG Atropine Sulfate on Vestibu- 
lar, Cognitive Performance, and Other Responses. 
Interim rept. 

J. M. Lentz, J. W. Norman, G. T. Turnipseed, and W. 

C. Hixson. Jul 89, 28p Rept no. NAMRL-1346 


The Naval Aerospace Medical Research Laboratory 
(NAMRL) in conjunction with other DoD laboratories 
initiated a research program designed to develop 
standardized tests for accessing and predicting decre- 
ments in military performance resulting from the use of 
chemical defense antidote and pretreatment drugs. 
This paper focuses only on those elements of the test 
battery that deal with the measurements of (1) sensory 
response to motion, balance, and spatial orientation, 
(2) the ability to coordinate head and eye motions 
during the large gaze shifts, (3) cognitive information 
processing capabilities, and (4) selected other general 
tests. It also presents the overall scheduling and test 
sequence for the entire test battery as applied to the 
initial four groups of subjects. For the tests described 
in this report, the only performance decrements due to 
atropine focused on motor movement functions and a 
possible effect on central vestibular function. 
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AD-A238 225/7/GAR PC AO1/MF A0O1 
Army Biomedical Research and Development Lab., 
Fort Detrick, MD. 

Variation of TFAA in Liver Cells After an Inhalation 
of Halothane. 

K. Arai, H. Fujii, M. Morio, M. Nakoa, and M. 
Shiraishi. 1991, 4p Rept no. BRD-006 

— of Masui to Sosei (Japan) v25 supp! n22 p81-83 


Trifluoroacetic acid (TFAA) which is the final metabolic 
substance of halothane, is discharged in urine. Its 

ak is around 10 hours after inhalation of halothane. 

mechanism of this retardation of discharge may 
be attributed to the circulation of TFAA in intestines 
and the liver or to metabolism of halothane deposited 
on fatty tissues after inhalation of halothane. We previ- 
ously discussed the possibility of the former. In the 
present work, we performed the experiment which ex- 
amined the possibility of the latter. 


162,528 

AD-A238 228/1/GAR 

Medical Coll. of Virginia, Richmond. 
Effects of Phai ic Intervention on Oxygen- 
ation, Lung Water and Protein Leak in the Pseudo- 
monas ARDS Porcine M 

Annual rept. 7 88-30 Jun 89. 

H. J. . Byrne, P. D. Carey, J. K. Jenkins, 
and C. J. Walsh. 1 Jul 89, 53p 

Contract DAMD17-76-C-6168 


A porcine model of Pseudomonas induced acute lung 
injury was studied. It was demonstrated that circulating 
neutrophils are primed to produce short and long lived 
reactive oxygen species at a greater and faster rate 
after 5 hours of sepsis than at baseline. These findings 
were supported by complimentary in vitro studies. 
Static and dynamic lung compliance was significantly 
reduced in septic animals compared with controls. 
These changes were significantly attenuated by pre- 
treatment with ibuprofen as was the priming of the 
neutrophil respiratory burst. 


PC A04/MF A01 
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AD-A238 236/4/GAR 
Massachusetts Univ., Amherst. 


PC A03/MF A01 


lasis. 
Annual rept. 15 May 90-14 May 91. 
L. L. Nolan. 29 May 91, 45p 
Contract DAMD17-87-C-7146 


Leishmaniasis, a disease caused by protozoan para- 
sites of the Lesihsmania spp., is one of the major 


ublic health problems currently affecting humanity. 
herapeutic agents for this disease are either ineffec- 
tive or toxic. The purpose of this work is to aid in the 
development of an effective, non-toxic treatment for 
leishmaniasis. The objective of this research was to 
isolate and characterize unique leishmanial enzymes 
(DNA polymerase and S-adenosylsynthetase) for the 
purpose of chemotherapeutic exploitation. 
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AD-A238 403/0 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 

Therapeutic Activity of Reverse Transcriptase in- 
hibitors in Murine Retrovirus Models. 

P. L. Black, M. A. Ussery, J. T. Rankin, and M. A. 
Chirigos. 26 Dec 90, 4 

Availability: Pub. in AIDS: Anti-HIV Agents, Therapies 
and Vaccines, v616 p486-489, 26 Dec 90. Available 
only to DTIC users. No copies furnished by NTIS. 


The Rauscher murine leukemia virus (RLV) has served 
as a primary in vivo model for screening of potential 
antiretroviral agents and biological response modifiers 
ver human immunodeficiency virus (HIV). Infection 
of BALB/c female mice (4-6 weeks of age) with RLV 
rapidly produced splenomegaly, viremia, and hyper- 
gammaglobulinemia, all of which have been used as 
measures of disease progression. This murine retro- 
virus model has Se sag wees value only for agents that 
act on viral or cellular functions common to both RLV 
and HIV, for example, reverse transciptase (RT) inhibi- 
tors. 3’-Azido-3’ xythymidine (ArT) and 2’,3’-di- 
deoxycytidine (ddC), two RT inhibitors with established 
activity against HIV, provided a test of the validity of 
the RLV model. 
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AD-A238 429/5/GAR PC A01/MF A01 


City of Hope National Medical Center, Duarte, CA. 
Performance Re 


City of H 
Saltfomia). 


rt on Grant N00014-90-J-1648 
tional Medical Center, Duarte, 


Rept. no. 2. 
T. G. Burke. 12 Jul 91, 5p 
Contract N00014-90-J-1648 


Research efforts during the past four months of this 
project have been concentrated in two areas: (1) test- 
ing of tripolyphosphate as a possible agent useful in 
optimizing the o: n binding affinities of hemoglobin 
contai in liposome-encapsulated hemoglobin 
(LEH) and (2) the synthesis of LR16. As described in 
previous reports, the LR16 agents that we initially pro- 
posed to use to optimize the oxygen binding properties 
of LEH is capable of diffusing out of liposomes. The 
end result of this diffusion process is a less than opti- 
mal P50 value and physiological performance for the 
cg oa Through discussions with Dr. Enrico 
ucci, Department of Biological Chemistry, University 
of Maryland School of Medicine, a well r nized 
expert in the area of hemoglobin structure and func- 
tion, the notion emer that tripolyphosphate may be 
= hemoglobin effector molecule to employ in our 
studies. 
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AD-A238 472/5/GAR PC A01/MF A01 
Harvard Medical School, Boston, MA. 

Development of Hematopoietic Growth Factors 
for Use in Military Personnel. 

Rept. for 1 Jun-30 Sep 90. 

A. J. Sytkowski. 9 Nov 90, 3p 

Contract N00014-90-J-1847 


This project is designed to develop second generation 
erythropoietin molecules with more favorable pharma- 
cologic properties that can be applied to military per- 
sonnel. Part of our strategy has been to study the 
structure of the molecule using a combination of 
chemical and molecular biologic techniques in order to 
rationally engineer new bio-molecules. When this grant 
began, we had evidence that amino acids 99-109 of 
the hormone were important for its biological activity. 
In the last four months, we have completed our initial 
series of experiments and have found that the amino 
acids in this domain are important both for structural 
stability and receptor ri nition. Mutation of these 
amino acids to others which significantly alter the 
structure of this area of the molecule result in recombi- 
nant erythropoietin that are more susceptible to pro- 
teolytic cleavage inside the secreting cell. 
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AD-A238 551/6/GAR PC A04/MF A01 
Miami Univ., FL. Center for Tropical Parasitic Dis- 
eases. 

Screening and Evaluation of Experimental Antipar- 
asitic D 


rugs. 
Annual rept. 1 Feb 6 Sip Jan 89. 
A. L. Ager. 4 Aug 90, 
Contract DAMD1 1-85-C-8077 


Malaria chemotherapeutic studies included a primary 
antimalarial blood schizontocidal test system (MM 
test) where 1502 compounds were evaluated — 
Plasmodium berghei with 168 exhibiti ing activity, and a 
secondary antimalarial program consisting of in depth 
evaluation of compounds against drug-sensitive and 
drug-resistant lines. Arteether in sesame oil was more 
active SC than PO. Chloroquine and primaquine were 
less toxic when given in fish oil. One sustained release 
formulation of ginghaosu was more active than an- 
other. Two stereoisomers (R and S) of a floxacrine 
analog interacted synergistically against malaria. Re- 
sistance to the R-stereoisomer developed slower than 
the S-stereoisomer or the racemate. A line resistant to 
pp yes was developed. Supplemental vitamin E 

id not alter the activity of several standard antimalar- 
ials. Changing the fatty acid profile in red blood cells by 
feeding plant and fish oils containing high levels of 
omega-3 polyunsaturated fatty rendered vitamin E-de- 
ficient mice cured of drug-sensitive, chloroquine or 
qinghaosu-resistant malaria. 
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AD-A238 552/4/GAR PC A04/MF A01 
rans Univ., FL. Center for Tropical Parasitic Dis- 


Screening and Evaluation of Experimental Antipar- 
ic 

Annual rept. 1 Feb 87-31 Jan 88. 

A. L. Ager. Mar 90, 54p 

Contract DAMD17-85-C-5077 


Malaria chemotherapeutic studies included a primary 
antimalarial blood schizontocidal test system (MM 
test), where 1,500 compounds were evaluated against 
Plasmodium berghei with 327 exhibiting activity, and a 
secondary antimalarial program consisting of in depth 
evaluation of compounds against drug-sensitive and 
drug-resistant lines. In a 3-dose modified MM test arte- 
linic acid exhibited better activity than 5 analogs of ar- 
temisinin and only 2 of the 4 different 5-fluoropyrimi- 
dine analogs were active. Neither verapamil, diltiazem, 
nor prochloroperazine reversed chloroquine resist- 
ance in a highly chloroquine-resistant line even when 
mice were pretreated with phenylhydrazine. The anti- 
malarial activity of primaquine, dapsone, and menoco- 
tone was hindered when mice received phenylhydra- 
zine. Alloxan did not influence the antimalarial activity 
of several compounds. FeSO4 but not CuSO4 en- 
hanced the activity of WR181023. Peroxidized cod- 
liver oil and menhaden oil had antimalarial activity. 
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AD-A238 598/7/GAR PC A01/MF A01 
New England Deaconess Hospital, Boston, MA. 
Development of Hematopoietic Growth Factors 
for Use in Military Personnel. 

Status rept. 1 Oct 90-28 Feb 91. 

A. J. Sytkowski. 13 Mar 91, 3p 

Contract N00014-90-J-1847 


In order to focus on the putative active site of erythro- 
poietin more carefully, we have begun to develop a 
series of single amino acid substitution mutants. Since 
our last report we have succeeded in deriving five new 
mutants, with six more to be produced. The mutants 
already in hand are currently being subjected to DNA 
sequencing to confirm their structure, and within the 
next two to three months the cDNAs will be transfect- 
ed into the mammalian cells and the specific activity of 
these mutants will be assessed. Alt h on previ- 
ously proposed, we have obtained a series of mono- 
clonal antibodies through collaboration with investiga- 
tors at the Incstar Corporation in Minnesota. These 
antibodies are directed toward the 99-129 amino acid 
sequence of erythropoietin. We have found that these 
antibodies recognize specific features of the hor- 
mone’s active site differentially. 
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Development o' atensiete Growth Factors 
for Use in ualitary Personnel. 
-— rept. 1 Mar-1 Jul 91. 
J. Sytkowski. 12 Jul 91, 3p 
Convent N00014-90-J-1847 


We have continued our work on the new series of 
erythropoietin mutants. Interestingly, in sequenci 
the first five mutants that we derived, we discover 
that another mutation had occurred spontaneously. In 
poe short term, this oma ge in some delay in our 
studies, since we now feel it necessary to sequence 
not only the mutated domain of each cDNA, but rather 
the entire cDNA to verify the absence of other sponta- 
neous mutations. However, in the long term, it is to our 
benefit to realize that the state-of-the-art me’ 

that we have employed in preparing these mutants is 
subject to some technical artifacts. Eiscovertng this at 
this early stage of our studies will save us many prob- 
lems in the long run. We e that within the next 
three to six months, we will have finished all of our se- 
quencing and will begin to express some of these mu- 
tants and initiate their biological characterization. 
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AD-A238 603/5/GAR PC A01/MF A01 
New England Deaconess Hospital, Boston, MA. 
De tt of Hematopoietic Growth Factors 
for Use in Military Personnel. 

Status rept. 15 Apr-31 May 90. 

A. J. Sytkowski. 17 Aug 90, 2p 

Contract N00014-90-J-1847 


Mutation of amino acids 99-109 of the hormone drasti- 
Cally alters hormone’s biological activity. Our pre- 
liminary conclusion is that amino acids 99-109 are very 
important for biological mom ¢ The goal of this project 
is to purify the B cell burst promoting activity 
(B-BPA) growth factor in order to obtain amino acid 
, clone and express the gene, and initiate in 
vivo trials ‘of this oy We have begun to develop an 
animal model for human B-BPA by testing condi- 
tioned medium from lymphocyte cultures of mice. At 
present we are developing the in vitro assays of mouse 
erythroid progenitor cells necessary to measure 
murine B-BPA. As soon as we are confident in our abil- 
ity to carry out these assays, we will be able to begin to 
ntify and characterize murine and other animal B- 
BPAs and initiate a purification program. 
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N91-27114/8/GAR 
(Order as N91-27103/1/GAR, PC ow 3 

Philadelphia Coll. of Pharmacy and Science, PA. Dept. 
pda ~ pe Jake Penmmetens ics of Intra 

ssessment 01 mics of Intrana- 
sal, Intravenous and Oral Scopolamine. 
Final Report. 
K. J. Tietze. Dec 90, 14p 
Contract NGT-44-005-803 
In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, 1990, Volume 2 14 p (See N91- 
27103 18-99). 


Space motion sickness is an important issue in the 
space medical sciences program. One of the objec- 
tives of the ongoing clinical experimental protocol 
Phe cote of Intranasal Scopolamine in 
Normal Subjects is to evaluate the pharmacodynamics 
of scopolamine using salivary flow rate and pH profiles 
and cognitive performance tests as p icodynamic 
parameters. Normal volunteers collected saliva and 
performed the NTI Multiresource Performance Battery 
tests at designed time intervals to establish control 
saliva flow rates, salivary pH profiles, and the charac- 
teristics of the learning curve for the performance (al 
gram under normal conditions. In the clinical part of the 
study, saliva samples and performance test scores are 
collected from healthy nonsmoking subjects after re- 
ceiving a single 0.4 mg dose of either intranasal, intra- 
venous, or oral scopolamine. 
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N91-27750/9/GAR 
(Order as N91-27744/2/GAR, PC anane 


Joint Publications Research Service, Arlington, VA. 
Effect of Aminazine on Functional State of Cardio- 
vascular System During Hyperthermia. 

Abstract Only. 

V. A. Tashliyev, K. A. Amannepesov, A. O. Kafurov, 
and A. N. Ulitin. 9 Jan 91, ip 

In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 51. Trans. into English from Izvestiyaa Aka- 
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demii Nauk Turkmenskoy SSR: Seriya Biologicheskikh 
am Ashkhabad (Ussr), No. 5, Sep.-Oct. 1989 p 59- 


Examination of effector manifestations of the cardio- 
vascular system during hyperthermic stress and obser- 


phic parameters, arterial pressure, rectal temperature, 

and determination of le: of survival after hyperther- 

mia. Recording of these indicators for 60-70 min at 10- 

min intervals at normal temperatures preceded a tem- 

perature increase to 45 C and subcutaneous injection 

pate at a rate of 125 mg to 100 g of weight of 
animal 
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N91-28083/4/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 
A04) 


oer Coll., —— AL. 


A 

1 ‘ 

P. Sharma, and H. C. Cheung. 1989, 7p 

Contract NIH-AR-31239 

> oe a & M Univ., NASA-Hbcu Space Science 


Engineeri Research Forum Proceedi p 127- 
135(See N91-2! aa 


19-99). 
Configurational study of S1 oo. is an important 
step towards understandi 


SH reagent in which chelated paramagnetic or 
luminescent lanthanide ions can be exploited to probe 
S1 conformation. 
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PB91-220699/GAR PC A03/MF A01 
Food and Drug Administration, St. Louis, MO. Center 
for Drug Evaluation and Research. 
Establishment Registration and Drug 


The Drug Establishment Registration and Drug Listing 
Instruction Booklet general information on 
such areas as (1) “as must register and submit a drug 
list, (2) how to register and list drugs, (3) what's re- 
quired when registering, (4) the time for registration 
and oe roto, and (5) voluntary — — informa- 
tion. In addition, specific instructions are provided for 
filling out various forms (FDA-2656, FDA2657, FDA- 

), as well as the names addresses of drug 
listing coordinators. 


162,542 
PB91-230417/GAR PC A09/MF A03 
Food and Drug Administration, on MD. Center 


Offices of Druy Evaluation Statistical Report, 1990. 


Final rept. 
1990, 193p FDA/CDER-91/30 
See also rept. for 1989, PB90-231291. 


The edition of the Offices of Drug Evaluation Statistical 
Report covers calendar year 1990 and updates the 
last edition (1989). The Report 

lation of data ing the Investigati 
Application (IND) and New 

review process in the Center for 
Research. 
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parts of three divisions. The Report does not include 
data on the approval of Abbreviated New Drug Appli- 
cations (ANDAs) in the Office of Generic Drugs nor the 
approval of biological products in the Center for Bio- 
logics Evaluation and Research. 


Physiology 


162,543 

AD-A237 961/8 Not available NTIS 
Walter Reed Army Inst. of Research, rece 7 sy DC. 
Rat Maze Performance after ° with 
Cross-Linked Hemoglobin Solution. 

R. J. Przybelski, G. J. Kant, M. J. am, M. V. 
Slayter, and R. M. Winslow. May 90, 11p 

Availability: Pub. in The Jnl. of Laboratiry and Clinical 
Medicine, v115 n5 p579-588 May 90. Available only to 
DTIC users. No copies furnished by NTIS. 


Unmodified stroma-free hemoglobin has been found to 
produce neurotoxicity and behavioral impairment in 
rats. In contrast, a recent assessment of a modified 
(diaspirin alpha-alpha cross-linked) hemoglobin 
(HbXL) solution found normal memory, learning, and 
brain histology after infusion of a clinically relevant 
dose of a 14% HbXL solution. The current study exam- 
ined this potential resuscitation fluid for evidence of 
neurobehavioral toxicity under clinical conditions. Rats 
were trained to complete a water alley maze, had 50% 
of their total blood volume (30 mi/kg) withdrawn, were 
resuscitated with 14% HbXL solution (45 mi/kg), Ring- 
er’s lactate (60 ml/kg), or autologous shed blood, and 
were subsequently retested in the water maze. 


162,544 

AD-A237 963/4 Not available NTIS 
Walter Reed Army Inst. of Research, Washington, DC. 
Discriminability, Loudness, and Masking in the Rat 
(Rattus norvegicus): A Confirmation and Exten- 


T. G. Raslear. 1989, 8p 

Availability: Pub. in Jnl. of Comparative Psychology, 
v103 n3 p289-296 1989. Available only to DTIC users. 
No copies furnished by NTIS. 


In Experiment 1, rats discriminated between two sound 
pressure levels ’(SPL) of a pure tone: standard (STD) 
SPLs of 84 and 74 dB and comparison (CO) SPLs 4, 
14, and 24 dB below STD were tested in quiet and 60 
dB noise at 4 and 12.5 kHz (24 conditions). The deci- 
bel difference between STD and CO accounted for 
only 43.52% of the variance in the signal detection 
measure of sensitivity, d’, across conditions, whereas 
the loudness difference (LD = STD 0.35 - CO 0.35) 
accounted for 89.82% of the variance in d’. These re- 
sults confirm and extend previous observations that: 
(a) equal decibel differences are not equally discrimi- 
nable; (b) loudness for the rat increases as a power 
function of SPL with an exponent of 0.35; and (c) 
masked loudness is a linear function of loudness in 
quiet. In Experiment 2, the assumptions of normal dis- 
tribution and equal variance implicit in the use of the d’ 
measure were examined 


162,545 

AD-A237 970/9 Not available NTIS 
Eye Research Inst. of Retina Foundation, Boston, MA. 
Eye Controlled Simulation of Scotoma Effects on 
the Retina. 

Annual rept. (Final) 3 May 86-2 Sep 89. 

J. H. Bertera. 1 Jul 90, 20p 

Contract DAMD17-86-C-6170 


Scotoma simulation is useful for evaluating visual loss 
or disruption (e.g., from the aftereffects of accidental 
laser exposure or retinal disease) because it allows 
testing the size, position and shape of scotomas in 
normal subjects under controlled conditions. Human 
eye movements, made during visual performance 
tasks, were used to move an obscurant or mask to dis- 
play areas corresponding to the fovea. These real- 
time, eye controlled scotoma movements eliminated 
central vision and compelled the emt to adapt by 
using peripheral vision and eccentric fixation. Adapta- 
tion to the simulated scotomas was evaluated by 
measuring —— in the eye fixation duration, sac- 
cade le and the eye position relative to instructed 
targets. Rapid development of eccentric eye positions, 
the principal means of compensating for the loss of 
central vision, showed that subjects are able to opti- 
mize the location of the scotoma with the higher recep- 
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tor ore 2 During and after adaptation, the presence 
of a simulated scotoma caused grossly distorted eye 
fixation patterns when compared to normal fixation 
control. Abnormal patterns were reduced as subjects 
became more experienced with the simulated visual 
losses, but, there were persistent drift movements, dis- 
persion of eye fixations and error fixations with the 
scotoma especially under stress from accelerated 
pacing. Whether there is residual visual impairment 
after — is dependent on the size of the scoto- 
ma, the length of the adaption period and the visual 
demands of the task. 


162,546 

AD-A238 023/6/GAR PC A02/MF A01 
Loyola Univ. of Chicago, IL. Parmly Hearing Inst. 
Auditory Processing of Complex Sounds across 
Frequency Channels. 

Annual technical rept. 1 May 90-1 May 91. 

W. P. Shofner, R. H. Dye, W. A. Yost, and S. Sheft. 
31 May 91, 8p AFOSR-TR-91-0604 

Grant AFOSR-89-0335 


Our work has centered on the discovery of the MDI or 
Modulation Detection Interference phenomenon, in 
which the modulation properties of tonal components 
in multi-tone complexes cannot be processed when all 
the tones are modulated at the same low modulation 
rate as well as when the tones are not modulated or 
when the modulation rates differ for different compo- 
nents. We have argued that MDI results from the fact 
that the coherent modulation of all of the components 
fuse them into a single auditory image, and since co- 
herent modulation was the basis of the perceptual 
fusion, temporal modulation for any one tone is not 
easily processed. We recently tested a corollary to this 
assumption. That is, ny tonal complexes are fused 
into an — image ba on coherent temporal 
modulation and MDI occurs, can subjects still process 
other attributes of the tones (e.g. changes in frequency 
and intensity) since these other attributes were not the 
basis for the tones being fused into a single image. 


162,547 

AD-A238 235/6/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Brain and Cognitive Sciences. 

Top-Down Influences on ccc Processing. 
Annual rept. reo 89-May 

W. Richards. 6 May 91, ‘Gp KFOSR-TR- 91-0597 
Grant AFOSR-89-0504 


Over the past year and one-half, our research effort 
can be broken down into four categories: (1) A formal 
framework for percepts; (2) A logic for reasoning about 

cepts; (3) Experiments related to the above; and (4) 
Seeking chaos in high-level visual processing. 


162,548 
AD-A238 608/4 
Smith-Kettlewell Eye Research Foundation, San Fran- 
cisco, CA. 

Coherence Determines Speed Discrimination. 
ly and S. F. Browne. 1990, 12p AFOSR-TR- 


Grant AFOSR-89-0035 


Not available NTIS 


Availability: Pub. in Perception, v19 p425-435 1990. 
— only to DTIC users. No copies furnished by 


The visual system must determine which elements in a 
scene to regard as parts of a single object and which 
to regard as different objects. We can create stimuli 
that are ambiguous, i.e., consistent with more than one 
interpretation, and ask in what situations the stimulus 
elements are interpreted as part of a single object and 
when they are interpreted as multiple objects. The am- 
biguous stimuli in this study were ——- plaid pat- 
terns--the sum of two drifting gratings with different ori- 
entations. Observers may see a rigid coherent plaid 
object moving in one direction, or may see two gratings 
moving in different directions sliding over one another. 
When the gratings have similar contrasts they appear 
to cohere and only the plaid speed is perceptually 
available; when the Pave a have different contrasts 
they appear to slide and only the speeds of the grat- 
ings are perceived. Coherence thus determines that 
speed information is passed to higher stages of motion 
processing. 


162,549 

AD-A238 663/9/GAR PC A01/MF A01 
we Eye Research Foundation, San Fran- 
cisco, CA. 


aaron Studies of Visual Cortical Func- 


Pinel technical rept. 1 Sep 88-31 Dec 90. 
K. Nakayama. 28 Jun 91, 4p AFOSR-TR-91-0639 
Grant AFOSR-88-0326 


Our work explored a variety of research areas, all di- 
rected towards obtaining an understanding of visual 
cortical function using psychophysical techniques. In 
particular, we examined visual search, visual attention, 
the encoding of occluding surfaces, and color filling-in. 
With respect to visual search, we found a new unex- 
pected relation between distractor number and reac- 
tion time, showing that for particular tasks, perform- 
ance improved when distractor number increased. 
With respect to visual attention we obtained new infor- 
mation to support the specific hypothesis which pro- 
posed that express saccades were due to a rapid dis- 
engagement of attention from the fixation. With re- 
spect to occluded surfaces, we provided a new theo- 
retical framework to understand the large number of 
new results collected, suggesting the generic view 
principle. Finally, with respect to color filling-in, we 
found evidence that such a hypothetical process can 
be interrupted after the presentation of a stimulus and 
we evaluated its spatio-temporal time course. 


162,550 


AD-A238 664/7/GAR PC A03/MF A01 
Eye Research Inst. of Retina Foundation, Boston, MA. 
Eye Movements and Spatial _ Vision. 

Annual rept. 1 May 90-30 Apr 0 

L. E. Arend. 1 Jul 91, 16p AFOSR-TR-91-0651 

Grant AFOSR-89-0377 


Models of human lightness and color perception must 
take account of color constancy, a tendency for appar- 
ent surface color to be relatively independent of the 
color and intensity of the illuminating light source. Our 
observers matched the lightnesses (apparent reflec- 
tances) and brightnesses (apparent luminances) of re- 
gions in simple and complex achromatic spatial pat- 
terns. The data showed that the observers’ knowl 

of the surface reflectances was unaffected by bright- 
ness changes due to varying illuminance. A third per- 
ceptual dimension, local brightness contrast, was dif- 
ferent from both lightness and brightness. In further 
experiments we found that moving a patch from a 
black background to a white background could 
produce an error of apparent surface color of about 1.5 
Munsell Value steps. Similar experiments at mesopic 
mean luminances revealed that the brightness con- 
trast produced by a fixed luminance contrast declines 
with mean luminance. 


162,551 


DE91014679/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

High precision in-vivo neutron activation analysis: 
A new era for compartmental analysis in body 


composition. 

R. N. Pierson, J. Wang, S. B. Heymsfield, F. A. 
Dilmanian, and D. A. Weber. 1989, 19p BNL-46254, 
CONF-8906269-8 

Contract ACO2-76CH00016 

1989 international symposium on in vivo body compo- 
sition studies, Toronto (Canada), 20-23 Jun 1989. 
Sponsored by Department of Energy, Washington, DC. 


Since the 1960s there has been a general decline in 
the applications of body composition methods to clini- 
cal medicine. The reasons were several, but important 
among them, a “respectable” standard error of meas- 
urement of (plus minus)5% was combined with a clini- 
cal uncertainty, at least as large, as to how “normal” 
could be defined. The terrain has now changed, be- 
cause new precisions of measurement have been 
achieved, especially in the techniques of in-vivo neu- 
tron activation analysis. We shall consider some spe- 
cific examples of their application. The benefits we en- 
visage from high-precision in-vivo neutron activation 
(IVNA) derive largely from understanding the interde- 
pendence of the compartments, and, therefore, 
from the development of a series of models which 
interrelate the compartments. 19 refs., 4 figs., 3 tabs. 


162,552 


N91-27095/9/GAR 
(Order as N91-27088/4/GAR, PC oar t+4 


Houston Baptist Univ., TX. Dept. of Biology. 





Nonlinear a stems Dynamics in Cardiovascular 

Physio Heart Rate Delay MAP and Lower 
eeu Pressure. 

Final Report. 

J. C. Hooker. Dec 90, 12p 

Contract NGT-44-005-803 

In Houston Univ., NASA/Asee Summer Faculty Fel- 

lowship Program, 1990, Volume 1 12 p (See N91- 

27088 18-99). 


A preliminary study of the applicability of nonlinear dy- 
namic systems analysis techniques to low body nega- 
tive pressure (LBNP) studies. In particular, the applica- 
bility of the heart rate delay map is investigated. It is 
suggested that the heart rate delay map has potential 
as a supplemental tool in the assessment of subject 
performance in LBNP tests and possibly in the deter- 
mination of susceptibility to cardiovascular decondi- 
tioning with spaceflight. 


162,553 
N91-27102/3/GAR 
(Order as N91-27088/4/GAR, PC A10/MF 
A02) 


Kansas State Univ., Manhattan. Dept. of Kinesiology. 
Effects of Deuterium on Static Posture Control. 


y' 
Contract NGT-44-005-803 
In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, 1990, Volume 1 12 p (See N91- 
27088 18-99). 


A significant operational problem impacting upon the 
Space Shuttle program involves the astronaut'’s ability 
to safely egr ess from the Orbiter during an emergency 
situation. Following space flight, astronauts display 
significant movement problems. One variable which 
may contribute to increased movement ataxia is deute- 
rium (D20). Deuterium is present in low levels within 
the Orbiter’s water supply but may accumulate to sig- 
nificant physiological levels during lengthy missions. 
Deuterium was linked to a number of negative physio- 
logical responses, including motion sickness, de- 
creased metabolism, and slowing of neural conduction 
velocity. The effects of D2O on static postural control 
in response to a range of dosage levels were investi- 
—_ Nine sugjects were divided into three groups of 
three subjects each. The oy a were divided into a 
low, medium, and a high D2O dosage group. The sub- 
static posture was assessed with the use of the 
EquiTest systems, a commercially available postural 
control evaluation system featuring movable force 
plates and a visual surround that can be servoed to the 
subject’s sway. In addition to the force plate informa- 
tion, data about the degree of subject sway about the 
hips and shoulders was obtained. Additionally, surface 
electromyographic (EMG) data from the selected 
lower limb muscles were collected along with saliva 
samples used to determine the amount of deuterium 
enrichment following D2O ingestion. Two baseline 
testing sessions were performed using the EquiTest 
testing protocol prior to ingestion of the D2O. Thirty 
minutes after dosing, subjects again performed the 
tests. Two more post-dosing tests were run with an in- 
terest interval of one hour. Preliminary data anlaysis 
indicates that only subjects in the igh dose group dis- 
played any significant static postural problems. Future 
analyses of the sway and EMG is expected to reveal 
significant variations in the subject’s postural control 
strategy following D2O dosing. While functionally 
nificant static postural problems were not ynven ee 
observed, subjects in both the medium and high 
dosage groups displayed significant, and in some 
cases, severe voluntary movement problems. 


162,554 
N91-27112/2/GAR 
(Order as N91-27103/1/GAR, PC A09/MF 


A01) 
Texas Lutheran Coll., Seguin. Dept. of Biology. 
Mechanics, Impact Loads and EMG on the Space 
Shuttle Treadmill. 


Contract NGT-44-005-803 
In Houston Univ., NASA/ASEE Summer Faculty Fel- 
lowship Program, 1990, Volume 2 3 p. 


The ability of astronauts to egress the Shuttle, particu- 
larly during emergency conditions, is likely to be re- 
duced following physiological adaptation in space. It is 
well established that effective application of exercise 
counter measures requires the exercise to be applied 
specifically. The problem is that objective scientific evi- 


dence is not available to validate the Space Shuttle 
treadmill with respect to in its role in diminishing the 
deleterious effects of a prolonged exposure to the mi- 
crogravity environment. 


162,555 
N91-27746/7/GAR 

(Order as N91-27744/2/GAR, PC A05/MF 

A01) 

Joint Publications Research Service, Arlington, VA. 
Orthostatic Stability of Dehydrated Healthy 
Abstract Only. 
V. B. Noskov, A. N. Kotov, M. Y. Volkov, O. N. 
Rustamyan, and Y. V. Sukhanov. 9 Jan 91, 1p 
In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 48. Trans. into _— from amr 
Cheloveka, Moscow (Ussr), V. 16, No. 1, Jan 
1990 p 112-117. 


An analysis was conducted on the impact of dehydra- 
tion induced by 80 mg of furosemide on tatic 
stability and reactivity of cardiopulmonary and endo- 
crine systems. The standard 20 min orthostatic test 
was performed on ten men. Hemodynamic monitoring, 
blood chemistries and urinanalysis demonstrated that 
the response of the cardiopulmonary system was de- 
pendent on the degree of hypovolemia as well as indi- 
vidual neuroendocrine reactivity. The results demon- 
strated that a 7 to 20 percent hypovolemia was tolera- 
ble without onset of orthostatic instability due to ade- 
quate mobilization of neuroendocrine reserves. The 
response of the renin-angiotensin-aldosterone axis 
with that degree of hypovolemia ensured sufficient va- 
cular tone to preclude postular instability. 


162,556 
N91-27747/5/GAR 
(Order as N91-27744/2/GAR, PC A05/MF 
A01) 
Joint Publications Research Service, Arlington, VA. 
Physiological Sequelae of Voluntary Breath 


ing. 
Abstract Only. 

V. B. Malkin, and Y. P. Gora. 9 Jan 91, ip 

In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 48. Trans. into English from Fiziologiya 
Cheloveka, Moscow (Ussr), V. 16, No. 1, Jan.-Feb. 
1990 p 118-126. 


In view of the importance of breath holding tests in as- 
sessing occupational stability of cosmonauts, pilots 
and underwater divers, an analysis was conducted on 
individual responsiveness of the cardiopulmonary 
system, oxygen saturation of the blood and the CNS to 
voluntary inspirational and expirational breath holding. 
Phase studies demonstrated that individual variability 
in the time required for incoordination of the respiratory 
musculature. 


162,557 

PB91-230938/GAR PC A03/MF A01 

National Center for Health Statistics, Hyattsville, MD. 
Weight, Stature, and Sitting Height: White 

and ro Youths 12-17 Years, United States. 

Vital and health statistics series. 

—s 73, 42p DHEW/PUB/HRA-74-1608, VHS/SER- 


Also avaiable from Supt. a4 Docs. Library of Congress 
catalog card no. 72-60021 


Height, weight, and sitting height measurements on 
white and Negro youths 12-17 years of age in the 
United States, 1966-70, are compared. Data are pre- 
sented both graphically and in tabular form. 


162,558 

PB91-231357/GAR PC A02/MF A01 

Arizona Univ., Tucson. Div. of Respiratory Sciences. 

Normal Range of Diurnal Changes in Peak Expira- 

tory Flow Rates: Relationship to Symptoms and 

Respiratory Disease. 

Journal article. 

J. J. Quackenboss, M. D. Lebowitz, and M 
Krzyzanowski. cJun 91, 10p EPA/600/J-91/167 

Grant EPA-R-815650 

Pub. in American Review of Respiratory Disease, v143 

p323-330 Feb 91. Sponsored by Environmental Pro- 

tection Agency, Research Triangle Park, NC. 


Measuring peak expiratory flow rates (PEFR) several 
times a day can provide an objective assessment of 
functional changes relative to environmental or occu- 
pational exposures. The report describes the pattern 
of diurnal changes in PEFR in a reference population, 
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and defines — of normal between-and within-day 
variability. An i of diurnal changes were defined as 
the ratio between maximal and minimal values, where 
the maximal value was restricted to PEFR measured at 
noon or in the evening (N,E) and the minimal value was 
restricted to the morning or at bedtime (M,B). A ratio 
reater than normal represented an exaggeration of 
normal diurnal — in PEFR. Normal limits, 
pon bond the olay ho percentile in the reference 
were larger for children (130%) than for 
peo ny 18 t0 pod eh Bede abe gap nee 
35 yr of age (118%). meani ness of excessive 
diurnal chai in PEFR was examined rete So this 
ratio (Max/Min), and a similar measure (the amplitude 


PEFR values 2 to 4 times per day for as long as 14 
days. 
Psychiatry 


162,559 
PB91-221168/GAR PC AO5/MF A01 


Alcohol, Drug Abuse, and Mental Health Administra- 
tion, Rockville, MD. 
for People 


with Severe Mental Disorders: A 
National Pian of Research to Improve Services. 
1991, 85p DHHS/PUB/ADM-91-1762 


The United States faces an extraordinary public health 
problem: to Se the care provided to the millions 
of Joma severe, persistent, disabling mental dis- 
orders, individuals who suffer from conditions that dev- 
astate their lives and often the lives of those around 
them. But without careful studies of what services 
work, under what circumstances, and for which kinds 
of individuals, there is little factual guidance available 
to policymakers, — managers, care providers, 
and consumers. To develop the national research 
conan ha panels of experts and many special 
its have systematically reviewed the state of 
nowledge in relation to quality of care, organization 
a financing, and resources available to conduct the 
studies. The report, prepared under the direction of the 
National Advisory Mental Health Council, summarizes 
the panels’ findings and recommendations for re- 
search that will be of immediate use in improving serv- 
ices. 


Public Health & Industrial Medicine 


162,560 
AD-A237 908/9 Not available NTIS 
Armed Forces Research Inst. of Medical Sciences, 


c D.N. Ta 
HL a mony and N. R. 
Availability: Pub. in The Jnl. of Infectious Diseases, 
v159 n3 p543-548 Mar 89. re age to DTIC 
users only. No copies furhished by NT! 


No abstract available. 
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AD-A238 096/2 

—— Medical Research Inst., 
in 


Not available NTIS 
MD. 


SOV Alarcon. ©. A. Palacios, A. V. Tejada, J Foreit, 
and J. S. Piscoya. 1991, = Rept no. NMRI-91-28 
Text in Spanish; Abstract in nglish. 

Availability: Pub. in Revista Peruana de Epi 

v4 n1 p16-25 1991. Available only to DTIC users 

copies furnished by NTIS. 


Approximately 93% of AIDS cases in Peru have been 


itan complex of Lima- 
Callao. In an attempt to slow the transmission of sexu- 
ally transmitted diseases (STD), including HIV, an 


intervention program was conducted among 636 regis- 
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tered pee in Callao between May, 1988-May 
1989. Program components included education, repro- 
ductive health care, and condom promotion. Baseline 
studies were conducted of STD and HIV prevalence, 
condom use, attitudes and preventive behaviors. 
Impact studies were conducted at five and ten months. 
The most important results were an increase in 
condom use and a reduction in the incidence of gonor- 
rhea. HIV prevalence prior to the study was 0.31%. 
During the study, two women sero-converted for an 
annual incidence of 0.31, doubling the incidence rate 
observed during the previous year. Women who sero- 
converted made relatively little use of program serv- 
ices. 


162,562 

AD-A238 129/1 Not available NTIS 
Naval Medical Research Inst., Bethesda, MD. 

HTLV-I Coinfection in a HIV-1-Infected Peruvian 
Population. 

Letter to the editor. 

|. Phillips, K. C. Hyams, F. S. Wignall, A. Y. Moran, 
and E. Gotuzzo. 1991, 3p Rept no. NMRI-91-36 
Availability: Pub. in Jnl. of Acquired Immune Deficiency 
Syndromes, v4 n3 p301-302 1991. Available only to 
DTIC users. No copies furnished by NTIS. 


Because of recent evidence that HTLV-| infection may 
be prevalent in South America in eee at risk for 
AIDS, the sera of individuals livin eru infected with 
HIV-I were tested for HTLV-I (1). “Five hundred fifty- 
three HIV-1 positive serum samples were identified 
from an extensive serosurvey involving more than 
65,000 blood donors and various high-risk groups, in- 
cluding homosexuals, prostitutes, and hemophiliacs. 
This survey was conducted between February 1987 
and October 1989 under the auspices of the Peruvian 
Ministry of Health. All serum samples obtained from 
the survey were screened by ELISA (Genetic Systems) 
for HIV-1 antibody; positive samples were retested by 
ELISA and subsequently by Western blot (duPont) in 
repeatedly reactive samples. The same approach 
— A (Cambridge Bioscience) and Western biot 
Du Pont) was employed to test for HTLV-I antibody in 
552 of 553 samples identified as positive for HIV-1. 


162,563 

AD-A238 402/2 Not available NTIS 
Army Medical Research Inst. of Infectious Diseases, 
Fort Detrick, MD. 

Potential for Mosquito Transmission of Attenuated 
Strains of Rift Valley Fever Virus. 

M. J. Turell, and C. A. Rossi. 1991, 5p 

Availability: Pub. in American Jnl. of Tropical Medicine 
and Hygiene, v44 n3 p278-282 1991. Available only to 
DTIC users. No copies furnished to NTIS. 


Studies were conducted to determine if two attenuated 
strains of Rift Valley fever (RVF) virus could be trans- 
mitted by Culex pipiens mosquitoes. Both strains (RVF 
MP12 and T1) replicated in and were transmitted by 
female Cx. pipiens after intrathoracic inoculation. Mos- 
quitoes also became infected with and transmitted the 
RVF MP12 strain after ingesting virus from a blood- 
soaked cotton pledget. However, because of the low 
viremias produced in infected animals, it is unlikely that 
mosquitoes would become infected by feeding on an 
animal inoculated with either of these viruses. Al- 
though both strains were transmitted by mosquitoes 
after intrathoracic inoculation, there was no evidence 
of reversion to a virulent virus. 


162,564 

AD-A238 573/0/GAR PC A03/MF AO1 
Georgia Univ., Athens. Dept. of Pharmacology and 
Toxicology. 

Bioavailability of Volatile Organics and Other Hy- 
drocarbons from Environmental Media: Ingestion 
in Drinking Water. 

Annual rept. no. 2, 15 Sep 89-14 Nov 90. 

J. V. Bruckner, R. O. Manning, J. M. Gallo, and C. E. 
Dallas. 19 Nov 90, 14p AFOSR-TR-91-0660, 

Grant AFOSR-88-0277 


The primary objectives of this project are to: (1) assess 
the roles of hepatic and pulmonary presystemic elimi- 
nation in reducing the bioavailability of low levels of 
volatile organic chemicals (VOCs) found in drinking 
water supplies; (2) investigate gastrointestinal (Gl) ab- 
sorption pathways for VOCs; (3) characterize the influ- 
ence of oil dosage vehicles on the absorption, pharma- 
cokinetics (PK) and toxicity of VOCs, with emphasis on 
potential mechanisms by which corn oil acts. Substan- 
tial progress has been made during the first 2 years of 
the grant towards achieving each each of these objec- 
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tives. Studies in unanesthetized, freely-moving rats, 
contrasting the PK of equal doses of VOCs given orally 
as a single bolus and by constant intragastric (ig) infu- 
sion for up to 6 hours, revealed significantly lower peak 
blood levels and bioavailability in the ig groups. Blood 
concentrations of well metabolized VOCs, such as 
trichloroethylene (TCE) and _ 1,1-dichloroethylene, 
were so low that they were hardly detectable at low 
dosage levels in the ig animals. 


162,565 

PB91-220509/GAR PC A04/MF A01 
Centers for Disease Control, Atlanta, GA. Div. of Dia- 
betes Translation. 

Diabetes in the United States: A Strategy for Pre- 
vention. A Report to the Technical Advisory Com- 
mittee for Diabetes Translation and Community 
Control Programs. 

May 91, 62p 


Diabetes imposes a significant health and economic 
burden on every state and territory throughout the 
Nation. The specific nature and extent of its impact is 
summarized for the 50 states and the District of Co- 
lumbia. Summaries include numbers of persons suffer- 
ing from diabetes, including the black population; 
deaths occurring from diabetes; the death rate; num- 
bers hospitalized; and the estimated costs (medical 
and indirect) associated with the disease. 


162,566 
PB91-220749/GAR PC A04/MF A01 


ate for Occupational Safety and Health, Cin- 
cinnati 

NEG and NIOSH Basis for an Occupational Health 
Standard: Propylene Glycol Ethers and Their Ace- 


tates. 
7 ee 1991, 56p DHHS/PUB/NIOSH-91- 
1 


The document presents a Survey of the literature on 
propylene glycol monomethyl ether, propylene glycol 
monomethyl ether acetate, including their beta iso- 
mers, and dipropylene glycol monomethyl ether. The 
document is to be used as background for discussion 
of occupational exposure limits. The effects of irritation 
and reproductive toxicity are recommended to be used 
in the discussion. 56 references. 


162,567 

PB91-221135/GAR PC A03/MF A01 

Mine Safety and Health Administration, Arlington, VA. 
Coal-Surface Fatalities Second Half, 1990. Ab- 

Uses. , with Illustrations. Analysis and Suggested 


1990, 1 
See ahs Bot -221143. 


The 1990 Fatal Illustration Program is divided into four 
categories or subject areas. These categories are un- 
derground coal mining; surface coal mining; under- 
ground metal/nonmetal mining; and surface metal/ 
nonmetal mining. Fatalities in each category are 
grouped by accident type. The materials in the unit in- 
clude illustrated abstracts (summaries) of all chargea- 
ble surface coal mining fatalities for the second six 
months of 1990 accompanied by 35mm slides. A sta- 
tistical analysis is included for fatalities that occurred 
during July through December 1990. The analysis ex- 
amines the following areas: the victim’s experience, 
the accident classification, the victim’s occupation, 
and the size of the mine where the fatality occurred. 
Tables are included in the package. They are divided 
into first half and second half data for 1990. The tables 
tabulate age and experience of the victim, accident 
classification and occupation of the victim, and mine 
size and location of the accident. A slide index is also 
included which helps locate fatalities for a particular 
occupation, accident classification, location, and mine 
size. Eight fatal accidents occurred at surface coal 
mines during July through December 1990. 
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PB91-221143/GAR PC A03/MF A01 
Mine Safety and Health ae. Second Hak, ieee VA. 
Coal-U round Fatalitie: 

Abstracts Illustrations. Anahyele and Suggest- 
ed Uses. 


1990, 36p 
See also PB91-221135. 


The 1990 Fatal Illustration Program is divided into four 
categories or subject areas. categories are un- 
derground coal mining; surface coal mining; under- 


ground metal/nonmetal mining; and surface metal/ 
nonmetal mining. Fatalities in each category are 
grouped by acci lent type. The materials in the unit in- 
clude illustrated abstracts (summaries) of all chargea- 
ble underground coal mining fatalities for the second 
six months of 1990 accompanied by 35mm slides. A 
statistical analysis is included for fatalities that oc- 
curred during July through December 1990. The analy- 
sis examines the following areas: the victim’s experi- 
ence, the accident classification, the victim’s occupa- 
tion, and the size of the mine where the fatality oc- 
curred. Tables are included in the package. They are 
divided into first half and second half data for 1990. 
The tables tabulate age and experience of the victim, 
accident classification and occupation of the victim, 
and mine size and location of the accident. A slide 
index is also included which helps locate fatalities for a 
particular occupation, accident classification, location, 
and mine size. Twenty-six fatal accidents occurred at 
7: coal mines during July through Decem- 
r 
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PB91-226225/GAR PC A09/MF A02 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

NIOSH Grants Research and Demonstration 
Projects. Annual Report, Fiscal Year 1990. 

Apr 91, 191p DHHS/PUB/NIOSH-91-106 


The report is designed to stimulate submission of pro- 
posals for research of high quality on significant prob- 
lems of occupational safety and health. The report 
contains information on studies currently underway or 
recently completed in the field. The topics of concern 
includes occupational lung diseases (epithelial surface 
proteins, environmental toxicity of isocyanates, chemi- 
cal poisoning, influence of particles on lung disease); 
musculoskeletal injuries (model studies, ergonomics, 
quantitative measures of skeletal movements, biome- 
chanics, carpal tunnel syndrome, vibration effects); oc- 
cupational cancers; traumatic injuries; cardiovascular 
diseases; disorders of reproduction; neurotoxic disor- 
ders; noise induced hearing loss; dermatologic condi- 
tions; psychological disorders; control techniques; res- 
pirator research; and other occupational needs. 


162,570 

PB91-226266/GA' PC A06/MF A02 

National Inst. for a Safety and Health, Cin- 

cinnati, OH. 

aaa Basis for Manual Lifting Guide- 
ines. 


Final rept. 
M. M. Ayoub. 2 Jan 89, 106p 


The biomechanical approach to manual lifting tasks 
has attempted to estimate worker capacity based on 
stresses imposed on the musculoskeletal system of 
the worker. The physiological approach estimates ca- 
pacity by assessing metabolic energy expenditure. The 
ps chological approach estimates capacity based on 

subjective evaluation of effort under different job con- 
ditions. The ag of psychophysics uses the 
human capability to judge the subjectively perceived 
strain at work in order to determine voluntarily accept- 
ed work stresses. The industrial task must be simulat- 
ed as realistically as possible. Factors which affect lift- 
ing tasks included factors related to the individual, to 
the task, to the material being lifted, to the container, 
and to various environmental conditions. Psychophys- 
ical design criteria discussed include the lifting capac- 
ity data base, the Liberty Mutual Data Base, the Texas 
Tech Data Base, the comprehensive data base, and 
models to predict lifting capacity. The relationship be- 
tween lifting strength and capacity was considered, 
specifically sow strength and lifting capacity, and 
muscle _ strengt isometric strength, isokinetic 
strength, isoinertial strength, and static and dynamic 
strength. Advantages and disadvantages of the psy- 
chophysical approach were discu: : 
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PB91-226274/GAR PC A13/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 
Scientific Support Documentation for the Revised 
1991 NIOSH Lifting Equation: Technical Contract 


Reports. 
A. Garg, S. H. Rodgers, J. W. Yates, and M. M. 
Ayoub. 8 May 91, 284p 


The report was a collection of individual documents 
which provided evidence to be used in the establish- 





ment of safe lifting techniques. The specific areas cov- 
ered by these individual reports included the physio- 
logical basis for manual lifting guidelines; the epidemi- 
ological basis for manual lifting guidelines; the biome- 
chanical basis for manual oe uidelines; and the 
psychophysical basis for manual lifting guidelines. In- 
formation was contained on the following topics: 
causes of low back pain; comparative analysis of risk 
factors; job risk factors; preventive approaches; the 
occupational biomechanics of load lifting; biomechani- 
cal basis for back injury; compressive strength of 
lumbar spinal column; biomechanical models; effect of 

namic factors on spinal stress; effect of task varia- 
bles on stresses to spine; factors affecting local 
muscle strength and fatigue; metabolic limits in lifting 
tasks; the relationship between psychophysically ac- 
ceptable weights and the metabolic cost of lifting; and 
assumptions made in generating frequency correction 
factors for the lifting guidelines. 
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PB91-227389/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Div. of Surveillance, Hazard Evaluations 
and Field Studies. 

p aye 7 = Survey Report, Blue Shield/Biue 
Cross of California, San Francisco, California. 
1991, 6p IWS-073-10 


A walk through survey was conducted at the Blue 
Shield/Blue Cross facility in San Francisco, California 
as part of a health effects evaluation associated with 
video display terminals (VDT) and cathode ray tubes 
(CRT). The work process at the facility was described. 
Three CRT operators were interviewed in depth; other 
employees were questioned briefly. Symptoms report- 
ed included eye strain and headaches. Among other 
eye symptoms were difficulty in ape, seeing spots, 
and pressure behind the eyeball after CRT work. The 
work stations were cluttered with equipment and 
coding books which made adequate positioning of 
VDT screens and keyboards very difficult. Work proce- 
dures such as rest breaks were not properly used. 
Lighting in some areas was inadequate. In general 
there was no preemployment physical or periodic med- 
ical examination. It was felt that making detailed radi- 
ation exposure measurements in the ultraviolet, ioniz- 
ing, visible and radiofrequency bands should not be 
extremely difficult and would interfere very little with 
the work process at the site. 
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PB91-227447/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
antown, WV. Div. of Safety Research. 

‘atal Accident Circumstances and Epidemiology 
(FACE) Report: Apprentice Electrician Electrocut- 
ed, August 23, 1989. 

4 Jan 90, 9p FACE-89-50 


A 23 year old male apprentice electrician was electro- 
cuted while making a connection for a light fixture in a 
junction box. The employer was an electrical contrac- 
tor with 40 employees. The company had a designated 
part time safety officer, but no written safety program. 
The victim had worked for the company for about 2 
years. Wiring and fixtures were being installed in an 
office complex. At the time of the incident the victim 
was wiring in a light fixture at a junction box and was in 
contact with the gridwork. During the work he received 
a shock, came down from the fiberglass ladder, asked 
that the power be cut and collapsed. Coworkers start- 
ed cardiopulmonary resuscitation immediately. Due to 
a mixup concerning the location of the accident scene, 
it was 20 minutes before rescue workers reached the 
victim. He was pronounced dead at the local hospital. 
Investigation indicated that two neutral conductors in 
the same conduit run had been cross wired at a junc- 
tion box; this allowed electricity to flow from a live cir- 
cuit through a light fixture to the circuit on which the 
victim was working. It is recommended that employers 
limit panel box access to electricians and lock or tag 
out circuits being actively worked on, that all conduc- 
tors in the immediate work area be tested by the 
worker to verify that they are deenergized before start- 
ing to work, and that wiring done by apprentice electri- 
cians be checked by a journeyman. 
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PB91-227454/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
gantown, WV. Div. of Safety Research. 


Fatal Accident Circumstances and E, lology 
(FACE) Report: Five Family Members After En- 
ae Manure Waste Pit on Dairy Farm, July 26, 


9. 
12 Feb 90, 10p FACE-89-46 


A 65 year old male dairy farmer, his 37 and 28 year old 
sons, a 15 year old grandson, and a 62 year old 
nephew died when they entered a manure waste pit 
with an oxygen deficient atmosphere. The farmer 
owned and operated a dairy farm with his family. The 
manure pit had been installed 18 years ago. On the 
day of the accident it is thought that the 28 year old 
son enetered the pit to replace the shear pin on the 
agitator shaft. The pump had not been operating for 
several days prior to the incident. The 15 year old 
nephew yelled to his 8 year old brother that their uncle 
had fallen into the pit. The younger boy ran to the farm- 
house where the farmer’s wife called several places to 
secure help. Meanwhile each of the victims apparently 
entered the pit to help those who had been overcome 
and each was overcome in turn. The cause of death 
for all five victims was asphyxiation. It is recommended 
that manure waste pits be identified as confined 
spaces, that manure waste systems be constructed in 
a manner that would allow maintenance to be per- 
formed on all serviceable components from outside 
the pits, that manure waste systems be equipped with 
some type of powered ventilation system, that manure 
waste systems never be entered unless absolutely 
necessary, that entrances to waste pits be covered by 
a grate like cover, that farm employers be educated as 
to the hazards of such pits, and that warnings be in- 
cluded on the equipment. 


162,575 
PB91-227462/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
antown, WV. Div. of Safety Research. 
atal Accident Circumstances and ee 
(FACE) Report: Laborer Falls to His Death Throug! 
a Skylight Opening, July 24, 1989. 
20 Dec 89, 9p FACE-89-47 


An 18 year old male laborer died after falling through a 
skylight opening 27 feet to a concrete floor. The victim 
had been employed as a laborer for 8 days by a roofing 
and metal fabrication contractor. The company em- 
ployed 60 workers, and had no written safety policy or 
safety program. The company had been contracted to 
install foam insulation boards and single ply rubber 
roofing over a newly constructed 225,000 square foot, 
corrugated steel paneled roof. On the day of the acci- 
dent, the victim was part of a six man crew assigned to 
move insulation boards from a storage area on one 
side of the main roof, over the penthouse roof, to the 
other side of the main roof where the boards were to 
be installed. Ground conditions had prevented the 
boards being placed on the proper side of the building. 
At some point during the task the victim was a 
backwards dragging insulation boards when he fell 
through the skylight opening to a concrete floor 27 feet 
below. The victim died the next day from multiple head 
and chest injuries. It is recommended that prime con- 
tractors and subcontractors contractually agree on 
specific site safety and health programs to be imple- 
mented prior to the initialization of work, that all sky- 
light openings be guarded with a standard railing or 
covered, and that the employer design, develop, im- 
plement, and enforce a comprehensive safety pro- 
gram. 


162,576 
PB91-227470/GAR 
National Inst. for Occupational Safety and Health, Mor- 
antown, WV. Div. of Safety Research. 
atal Accident Circumstances and Epidemiology 
(FACE) Report: Truck Driver Dies When Crane 
Boom Contacts Powerline, August 22, 1989. 
22 Jan 90, 9p FACE-89-48 


PC A02/MF A01 


A 43 year old male truck driver died when the boom of 
the truck mounted crane he was rating contacted a 
14,400 volt overhead powerline. The employer was a 
large building materials supply company which em- 
ployed 1,726 individuals. The victim was one of 52 
drivers who delivered concrete products. The compa- 
ny had a full time safety officer, a written safety policy 
and a procedures manual which included safety infor- 
mation. The victim had unloaded blocks on three sides 
ofa — site and was then moving the crane truck 
to the fourth side to unload the last pallet of blocks. A 
driveway ran parallel to the new building at the loca- 
tion. Also parallel to the new building, but across the 
driveway, ran two sets of overhead power lines. The 
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victim positioned his truck in the driveway between the 
lines and lowered the outriggers to stabilize the truck. 
Standing at the rear of the truck he began to raise the 
crane boom to a vertical position using a remote con- 
trol device attached to the truck by a 15 foot long um- 
bilical cord. The boom crane contacted the uppermost 
wire which energized the truck mounted crane, the um- 
bilical cord, and the remote control device, electrocut- 
ing the victim. It is recommended that cranes not be 
operated within 10 feet of power lines, that consider- 
ation be given to use of electrically isolated remote 
control systems, that boom vehicle operators be 
trained in safe operation of booms, and that power 
lines be insulated or deenergized if there is no alterna- 
tive to operating a crane in close proximity to the 
power lines. 
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PB91-227488/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
gantown, WV. Div. of Safety Research. 

ccident Circumstances 


Fatal Ai and mayne | 
(FACE) Report: Weider Dies in Fall from Fork 
— 1989. 

20 89, 8p FACE-89-45 


A 47 year old male welder died as a result of falling 
approximately 7 feet from a fork lift. The victim had 
been employed for 5 years as a welder for a welding 
and machining services company in operation for 21 
years. The company employed 45 workers, including 
35 welders. A coworker noticed that the fork carriage 
on the fork lift he was using had become jammed on 
the mast. He and the victim decided to solve the prob- 
lem without removing the fork truck from service, 
which was a violation of company safety rules. The 
victim, carrying a cutting torch, climbed up the carriage 
and stood on an angled, 6 inch wide steel support to 
cut out a section of the wear guard strip as the cowork- 
er observed. The victim used a pry bar to move the 
wear guard strip away from the guide roller. As the strip 
dislodged from the roller guide, the carriage dropped 
approximately 1 foot, _— the victim to fall from the 
angled steel support head first onto a concrete pad. 
He died 2 days later. It is recommended that employ- 
ers review, revise and enforce current safety rules and 
that all employees be made to understand the conse- 
=— which can follow when such rules are ig- 
nored. 
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PB91-227496/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
intown, WV. Div. of Safety Research. 
atal Accident Circumstances and Epidemiology 
) Window Mechanic Dies in 250-Foot 
Fall, August 17, 1989. 
9 Jan 90, 7p FACE-89-49 


A 30 year old male window mechanic died when he fell 
250 feet through a window opening while attempting to 
replace the window. The victim was self employed. He 
had worked in the glass business for several years 
prior to going into business for himself approximately 
4.5 years ago. The victim and his one employee had 
gone to a 21 story office building to replace a damaged 
window on the twenty first floor. To replace the broken 
window the victim first had to loosen and remove the 
bolts which secured the window frame to the structure 
and then remove the existing inner pane and frame 
from the opening. In order to reach the bolts at the top 
of the frame the victim placed a 3 foot high wooden 
stepladder next to the window. Standing on the 
second step of the ladder, he attempted to loosen one 
of the bolts by striking the bolt with a hammer held in 
his right hand. He missed the bolt and struck the 
window pane. The window shattered under the impact 
and the victim and the ladder on which he was stand- 
ing fell sideways through the window opening to the 
brick courtyard 250 feet below. It is recommended that 
fall protection options be considered and selected 
whenever the potential for serious or fatal falls exist, 
and that work near a known damaged window be ac- 
complished from the side rather than from directly in 
front of the window whenever possible. 
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PB91-227595/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 
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Health Hazard Evaluation Report HETA 89-222- 
2098, Cornell University, ithaca, NY. 
E. A. Kaiser. Feb 91, 15p HETA-89-222-2098 


In response to a request from a representative of the 
United Auto Workers Union, Local 2300, an investiga- 
tion was undertaken of possible hazardous working 
conditions at the University book binding room and 
printing shop (SIC-2752) at Cornell University. The 
printing room has three to six full time employees. The 
ventilation consisted of an air conditioning unit which 
only recirculates conditioned room air. Air filters on the 
unit were changed annually. A dehumidification 
see was associated with the air conditioning unit. 

drip pan associated with the unit had standing 
stagnant condensate. A thermoplastic adhesive con- 
taining petroleum (8002059) wax was used in the book 
binding process. Air sampling in the book binder room 
indicated nondetectable airborne paraffin (8002742) 
wax or organic solvents. Air sampling at the print shop 
indicated measurable concentrations of hydrocarbon 
solvents at about one third the permissible level. 
Based on these results it was concluded that a health 
hazard did not exist from employee exposure to paraf- 
fin wax fumes or petroleum solvents. Recommenda- 
tions were made to further reduce employee expo- 
sures to these agents. 
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PB91-227645/GAR PC A01/MF A01 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Div. of Surveillance, Hazard Evaluations 
and Field Studies. 

Walk-Through Survey at Oakland Tribune, Oak- 
land, California. 

S. Tanaka, W. Parr, M. Okawa, C. Cox, and M. 
Smith. 1979, 3p IWS-73.11 


A walk through survey was conducted at the Oakland 
Tribune, Oakland, California as part of a health effects 
evaluation assocated with video display terminals. In 
the newspaper industry the video display terminal 
(VDT) is used for editorial, composing, advertising, 
data processing, and circulation services. Fifty six 
VDTs were in use at the site. Some employees lacked 
adequate a for VDT operation. Many complaints 
of visual discomfort were noted. Many VDTs were not 
designed for adequate physical interface with the op- 
erator. The VDTs were connected to a central system 
over which the operators had no control. Lighting in 
many areas was inadequate, resulting in excessive 
glare and reflections. Finally, there was a marked di- 
versity of opinions among the employees using the 
VDTs. Some operators saw them as a boon to speed 
up production and reduce deadline pressures. Others 
saw them as a bane that impacted on their profession- 
al abilities negatively. The author concludes that a 
more thorough evaluation should be done to define the 
health complaints of operators and to focus on tasks 
and work factors related to complaints. 


7 
PB91-229690/GAR PC A04/MF A01 
British Columbia Univ., Vancouver. Dept. of Chemical 
Engineering. 
Occupational NIOSH 
Module. 
Final rept. 
J. L. Bert. Aug 91, 65p NIOSH-88-79896 
Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. Div. of Training and Man- 
power Development. 


The objective of the educational module is to familiar- 
ize engineering faculty and students with some basic 
principles underlying the development of occupational 
diseases. The self-contained instructional module can 
be studied separately or as a component of an upper- 
level engineering course. The courses appropriate for 
the information contained in the work include occupa- 
tional health and safety courses as well as laboratory 
design courses. In addition, the instructional module 
could serve as a suitable addition to a survey course 
on pollution control. The module contains a qualitative, 
conceptual model describing the interaction of a 
worker with an environment containing potentially 
harmful inputs. Additionally, dose (the amount of the 
hazardous agent received by the worker) is considered 
the driving force for the physiological, biochemical, or 
biomechanical responses. The potential outcomes of 
the exposure, as well as the roles of the body defense 
mechanisms and means of elimination of harmful 
agents, are discussed. Some implications of develop- 
ment of occupational disease as interpreted with the 
aid of the model include: effect of differences in human 
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Diseases: Instructional 


susceptibility, aspects of medical intervention and sur- 
veillance, and rational approaches to setting of safe 
standards of occupational exposure. 
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PB91-229914/GAR PC E06/MF E06 
agg of Occupational Medicine, Edinburgh (Scot- 
jand). 

Mortality 1967-1977 of Industrial Workers and Ex- 
Workers from the British Steel industry: Further 
Analyses. 

J. F. Hurley, B. G. Miller, and M. Jacobsen. Aug 90, 
47p TM/90/07 


Further analyses have been carried out on mortality 
from selected causes (all causes; non-malignant respi- 
ratory disease; lung cancer; stomach cancer; ischae- 
mic heart disease) in a large-scale though methodo- 
logically suspect cohort of 86 548 steel workers in Brit- 
ain, of whom 94% were followed up over a 10-year 
period 1967-1977. These analyses extend those re- 
ported previously by Jacobsen et al (see PB83- 
253807), where the study cohort and its reliability have 
been described in greater detail. The objectives have 
been to evaluate, insofar as the data allow, whether 
steel workers in general are at special risk of mortality 
from non-malignant respiratory disease; and to identify 
what subgroups, if any, may be at special risk from 
these and other causes. 


162,583 
PB91-229922/GAR PC E06/MF E06 
oo of Occupational Medicine, Edinburgh (Scot- 
land). 
Development of an Aid to Identifying Task Ele- 
ments Which May Predispose Individuals to Work 
Related Upper Limb Disorders. 
Technical memo. (Final). 
R. A. Graveling, A. M. es, R. G. Love, and R. J. 
Graves. Sep 90, 47p TM/90/08 

nsored by Health and Safety Executive, London 
(England). 


The Posture Assessment Aid has been developed by 
the IOM for the preliminary assessment of upper limb 
postures associated with potentially hazardous indus- 
trial work tasks. It is intended to provide a more de- 
tailed assessment of a job than is provided for by the 
Risk Factor Checklist incorporated into the HSE guide 
to the prevention of work-related upper limb disorders. 
It consists of two parts: ‘Task Description’ and ‘Action 
Analysis and Assessment’. The Task Description pro- 
vides a systematic breakdown of the movements and 
actions associated with the job in question. The break- 
down is then used in the Action Analysis and Assess- 
ment, progressing through the job in stages by analyz- 
ing each element. The assessment is made agaainst 
current scientific knowl and is formulated into a 
series of assessment grids, categorizing each action 
as wenang, Ae low, medium or high risk of upper limb 
disorders. Preliminary trials of the aid have been car- 
ried out involving occupational hygienists, doctors and 
managerial staff. Further work is required to examine 
its utility and effectiveness. 
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PB91-231241/GAR PC A03/MF A01 
Addis Ababa Univ. (Ethiopia). Dept. of Statistics. 

New Approach to Estimation of Relative Risks Due 
to Two or More Risk — under Multiple Match- 


A. Ejigou. c1990, 14p EPA/600/J-90/536 

Grant EPA-R812483 

Pub. in Biometric Jnl., v32 n5 p621-632 Apr 90. Spon- 
sored by Health Effects Research Lab., Research Tri- 
angle Park, NC. 


The analysis of case-control data using logistic regres- 
sion involves making some critical model assumptions. 
In the analysis of matched data for which the values of 
the matching variables are unavailable, use of logistic 
regression presupposes that odds ratios are homoge- 
neous over the levels of the matching variables; this is 
done since logistic regression cannot, at present, pro- 
vide a way of testing for the homogeneity of odds 
ratios. In the model, it is possible, as in logistic regres- 
sion, to estimate odds ratios, check the multiplicativity 
of effects, or test for the significance of association. In 
addition, and unlike logistic regression, the model en- 
ables one to test for the ity of the odds 
ratios over the levels of the matching variables even, 
when explicit information is not available on the match- 
ing variables. 
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PB91-231332/GAR PC A02/MF A01 

Arizona Univ., Tucson. Coll. of Medicine. 

Respiratory Symptoms and Risk Factors in an Ari- 

zona Population Sample of Anglo and Mexican- 

American Whites. 

C. Di Pede, G. view J. J. Quackenboss, P. Boyer- 

Pfersdorf, and M. D. Lebowitz. cJun 91, 10p EPA/ 

600/J-91/165 

Pub. in CHEST, v99 p916-922 Apr 91. Sponsored by 

oy aa Research Lab., Research Triangle 
fark, NC. 


Prevalence rates of respiratory symptoms and dis- 
eases in a large group of Anglos and Mexican-Ameri- 
cans were analyzed. Each subject completed a ques- 
tionnaire. Among current smokers, chronic productive 
cough and dyspnea were significantly higher in both 
ethnic groups; wheezy symptoms were higher in 
Anglos. There were no significant differences in the 
symptom prevalence rates between the two groups, 
after stratifying by current cigarette consumption and 
CRT. The spirometric values were not significantly dif- 
ferent. In both ethnic groups, the prevalence rates of 
wheeze, WHZ and asthma were significantly 
higher in those who had CRT. Among Anglos, less 

jucated smokers had significantly higher prevalence 
rates of SOBWHZ and dyspnea; nonsmokers with less 
education had me gel prevalence rates of cough, 
chronic cough an spnea. Results confirm the im- 
portance of CRT and lower educational level as risk 
factors for respiratory symptoms. Ethnicity is not asso- 
ciated with symptomatology or lung function impair- 
ment. 


162,586 

PB91-231399/GAR PC A01/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Determination of ‘Giardia lamblia’ Cyst infective 
— - the Mongolian Gerbil (’Meriones unguicu- 
Journal article. 

F. W. Schaefer, C. H. Johnson, C. H. Hsu, and E. W. 
Rice. c1991, 4p EPA/600/J-91/171 

Pub. in Applied and Environmental Microbiology, v57 
n8 p2408-2409 Aug 91. Prepared in cooperation with 
Computer Sciences Corp., Cincinnati, OH. 


The purpose of the study was to determine the |.D.(50) 
for Giardia lamblia (CDC:0284:1) cysts in Mongolian 
=— (Meriones unguiculatus) and compare it to 

iuman infectivity data. Cysts were purified from Mon- 
golian gerbil feces and diluted to produce inocula for 
each dosage group. After observation of the gerbils for 
production of either cysts in the feces or trophozoites 
in the small intestine over a two week period, the 
1.D.(50) results calucated by Probit anaysis, Spear- 
man-Karber, and Reed-Muench were 282, 288, and 
219 cysts, respectively. A least squares regression 
analysis, relating the number of cysts inoculated and 
the percent of infectivity, estimated the log(10) 1.D.(50) 
to be 2.50, with a coefficient of correlation (r) of 
0.9689. The log(10) 1.D.(50) derived by this method is 
similar to those calculated by the previous methods. 
Since human feeding studies indicate the |.D.(50) for 
humans is < or = 10 and the authors results indicate 
the |.D.(50) for gerbils to be around 285 cysts, the 
gerbil model can not be trusted to reflect what might 
happen in human exposures. 


162,587 

PB91-231613/GAR PC A05/MF A01 
Occupational Safety and Health Administration, Wash- 
ington, DC. 

Selected Occupational Fatalities Related to Vehi- 
cle-Mounted Elevating and Rotating Work Plat- 
forms as Found in Reports of OSHA Fatality/Ca- 
tastrophe Investigations. 
Jul 91, 83p 


The study of occupational fatalities related to vehicle- 
mounted elevating and rotating work platforms that oc- 
curred during the period 1986-1990 continues the utili- 
zation of the OSHA fatality/catastrophe investigation 
reports as a source of information on how fatal work- 
place incidents occur. Thirty-four selected case files 
are utilized involving 35 fatalities. The purpose of the 
analysis is to provide information that would highlight 
areas of interest for standards review and develop- 
ment, to aid in regulatory assessment, in training and 
educational programs, in consulation programs and in 
targeting compliance efforts. Accident information 
which is available within OSHA is used. Each incident 





was assigned to one of four categories of factors most 
likely responsible for precipitating the incident even 
though several factors a have been present. These 
pes me are: Coe | rocedures, Equipment/Ma- 
terial/Facility Related, Environmental nditions or 
Others. Employee activity at the time of the incidents is 
examined. Standards cited directly related to the inci- 
dent are summarized. All thirty-four cases are included 
as case studies in the reports. Deaths from falls from 
elevation and contact with sources of electrical current 
(electrocutions) accouinted for 80% of the fatalaties. 


Radiobiology 


162,588 
AD-A238 045/9/GAR PC A03/MF A01 
Utah Univ., Salt Lake City. Dept. of Electrical Engineer- 


ing. 

Automated Radiofrequency Radiation Dosimetry. 
Final rept. Jun 89-Sep 90. 

O. P. Gandhi. Dec 90, 28p USAFSAM-TR-90-37 
Contract F33615-87-D-0609 


The interaction of radiofrequency (RF) and microwave 
(MW) electromagnetic radiation with biological tissues 
is of increasing importance from the standpoint of 
health and safety. From considerable literature devot- 
ed to the study of RF and MW bioeffects based primar- 
ily on animal experimentation it has been determined 
that bioeffects are correlated with mass-normalized 
rates of RF or MW energy absorption (specific absorp- 
tion rates or SARs). An emphasis of our project was to 
improve the efficiency of the SAR algorithms and to 
extend their use to higher RF and MW frequencies. An- 
other objective was to adapt these algorithms to com- 
puting workstations and distributed memory parallel 
processors that are becoming more affordable and 
— readily available to potential users of these 
codes. 


162,589 

DE91014179/GAR PC A03/MF A01 
National Council on Radiation Protection and Meas- 
urements, Bethesda, MD. 

National Council on Radiation Protection and 
Measurements semiannual technical progress 
report, March 1989-August 1989. 

W. R. Ney. 1991, 23p DOE/ER/60317-T3 

Contract FG01-85ER60317 

Sponsored by Department of Energy, Washington, DC. 


This semiannual technical progress report is for the 
period 1 March 1989 through 31 August 1989. This Na- 
tional Council on Radiation Protection and Measure- 
ments (NCRP) program is designed to provide recom- 
mendations for radiation protection based on scientific 
principles. —- this period several reports were pub- 
lished covering the topics of occupational radiation ex- 
posure, medical exposure, radon control, dosimetry, 
and radiation protection standards. Accomplishments 
of various committees are also reported; including the 
committees on dental x-ray protection, radiation safety 
in uranium mining and milling, ALARA, instrumenta- 
tion, records maintenance, occupational exposures of 
eM personnel, emergency planning, and others. 


162,590 
DE91014318/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Neutron dose equivalents at the Advanced Light 
Source: Calculation using the MORSE code vs esti- 
mated values. 

R. K. S. Sun. Feb 91, 30p LBL-30197, CONF- 
910727-1 

Contract ACO3-76SF00098 

Annual meeting of the Health Physics Society, Wash- 
ington, DC (USA), 21-25 Jul 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Advanced Light Source (ALS) complex at the 
Lawrence Berkeley Laboratory (LBL) is surrounded by 
a mezzanine and auxiliary buildings. An important radi- 
ological problem is the neutron dose equivalent in 
nearby occupied areas and at the LBL site boundary. 
Both the direct and air-scattered (skyshine) compo- 
nents of the neutron dose equivalents are evaluated 
using the neutron transport code MORSE. The shield- 
ing was designed using an empirical method based on 
data scaled from a 1977 SLAC experiment and on a 
compilation of experimental and theoretical material 


relevant to shielding of electron accelerators. From the 
MORSE calculation, the total occupational dose equiv- 
alent rate in the center of the ALS mezzanine was 
found to be less than 1 mSv (100 mrem) per shift year 
(2000-hr), and the total environmental dose equivalent 
rate at the ALS boundary, 125 m from the storage-ri 
center, was found to be about 302 (mu)Sv (30 ae 
per year. A comparison of the dose equivalents shows 
that the calculated MORSE-code values agree well 
with those estimated by the empirical me’ . That is, 
dose equivalents obtained by the empirical methods 
are of the same order of magnitude as the correspend- 
ing MORSE values. 7 refs., 7 figs., 2 tabs. 


162,591 
DE91014444/GAR PC A05/MF A02 
Bioelectromagnetics Society, Frederick, MD. 

netics Society eleventh annual 
meeting, 1989. Abstracts. 
1989, 99p CONF-8906407-Absts 
Contract FG05-89ER60859 
Annual Bioelectromagnetics Socie’ 
Tucson, AZ (USA), 18-22 Jun 1989. 
partment of Energy, Washington, DC. 


This volume contains the abstracts from the symposia 
and poster sessions at the Eleventh Annual Meeting of 
the Bioelectromagnetics Society, held on June 18--22, 
1989, in Tucson, AZ. Five special symposia were held 
which dealt with: Extremely Low Frequency (ELF) 
fields and neuroendocrine function; electromagnetic 
(EM) therapy for cardiac arrhythmia; application of 
time-varying fields for tissue healing; the biophysics of 
resonance phenomena in EM interactions with biomo- 
lecular systems; and new probes for biological assess- 
ments. Additional symposia dealt with radiofrequency 
(RF) and microwave effects on neural and ocular sys- 
tems; pulsed and ELF fields; calcium and ELF; ELF 
and static magnetic fields; ELF and RF, dosimetry and 
instrumentation; ELF and biomembranes; RF and ul- 
trasound; behavioral effects of EM; physiological ef- 
fects of RF; RF hyperthermia and tumor treatment; 
Fe and the neurological and endocrine effects 
° 4 


meeting (11th), 
nsored by De- 


162,592 

DE91014859/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford personnel neutron dosimetry problems 
and solutions. 

J. J. Fix, W. V. Baumgartner, L. W. Brackenbush, L. 
L. Nichols, and T. J. Paul. Jun 91, 21p PNL-SA- 
19542, CONF-9106235-1 

Contract ACO6-76RL01830 

Department of Energy workshop on personnel neutron 
dosimetry (11th), Las Vegas, NV (USA), 4-7 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 


The following activities are underway at Hanford to im- 
prove the assessment of personnel neutron dose, to 
document current dosimeter performance in actual 
work environments and to provide a technical basis for 
additional improvements: Conduct parallel evaluation 
of albedo and CR-39 track etch dosimeter data on a 
monthly basis for selected Hanford personnel. Com- 
pare albedo and CR-39 dosimeter response, along 
with tissue equivalent proportional counter measure- 
ments, for plutonium metal, plutonium oxide and pluto- 
nium tetrafluoride sources. Improve the Hanford 
albedo dose algorithm to provide good DOE Laborato- 
ry Accreditation Program (DOELAP) performance and 
reasonable dose estimates for work environments with 
significant scattered neutron radiation. Implement a 
combination thermoluminescent albedo and CR-39 
track etch dosimeter. The status of these activities is 
discussed. 6 refs., 2 figs., 3 tabs. 


162,593 

DE91015070/GAR PC A03/MF A01 

Clarkson Univ., Potsdam, NY. Dept. of Chemistry. 

tmospheric chemistry of radon prog- 
Rober 1, 1990-5 ; 30 

ress report, r 1, lune 30, 

Pie Hopke. Jul 91, 34p DOE/ER/61029-T1 

Contract FG02-90ER61029 

Sponsored by Department of Energy, Washington, DC. 


This report covers the three quarters of the year imme- 
diately following the completion of the two previous 
grants to Clarkson University. The chemical and physi- 
cal behavior of the (sup 218)Po atom immediately fol- 
lowing its formation by the alpha decay of radon must 
be understood if the exposure to radon progeny is to 
be fully assessed. In order to pursue this general goal, 
two areas of radon progeny behavior are being pur- 


1991. 
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sued; laboratory studies under controlled conditions to 
better understand the fundamental physical and chem- 
ical processes that affect the progeny’s atmospheric 
behavior and studies in actual indoor environments to 
develop a better assessment of the exposure of the 
occupants of that space to the size and concentration 
of the indoor radioactive aerosol. Thus, two sets of 

ecific goals have been established for this project. 
This report describes the recent progress toward 
achieving these objectives. 37 refs., 5 figs. 


162,594 
DE91015266/GAR PC A03/MF A01 


Battelle Pacific Northwest Labs., Richland, WA. 
Microdosimetry of radon progeny: to 


risk assessment. 

D. R. Fisher, T. E. Hui, A. C. James, and V. P. Bond. 
Jun 91, 33p PNL-SA-18325, CONF-901010-6 
Contract AC06-76RL01830 

Hanford symposium on health and the environment: 
indoor radon and lung cancer--reality or myth (29th), 
Richland, WA (United States), 16-19 Oct 1990. Spon- 
sored by Department of Energy, Washington, DC. 


We hypothesize that the probability of lung cancer is 
related to the specific energy imparted to cells in the 
bronchial epithelium by radon and its progeny. The re- 
lationship between ific energy distribution and 
probability of important biological effects may be de- 
termined from irradiation of cultured bronchial epithe- 
lial cells and exposure of laboratory animals to radon 
and its progeny. The concept of “‘hit-size effectiveness 
function” is useful for interpreting calculated specific 
energy spectra. This implies that epithelial cells should 
be exposed to radiation of different quality and ab- 
cell-specific 


mation vey | needed to predict the dose-re- 
sponse function. Factors that remain to be quantified 
are the time course of irradiation, dose rate, linearity of 
the response at low levels of exposure, and relative 
impact of cofactors which are important in cancer in- 
duction. 15 refs., 3 figs., 1 tab. 


162,595 
DE91015275/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

pa and radioiodine dose to thyroid follicular 


R. E. Faw, K. F. Eckerman, and J. C. Ryman. 1991, 
28p CONF-910529-3 

Contract AC05-840R21400 

International radiopharmaceutical dosimetry symposi- 
um (5th), Oak Ridge, TN (United States), 7-10 May 
Lamy”, naa by Department of Energy, Washing- 
ton, DC. 


Radiation doses to the epithelial cells of thyroid folli- 
cles have been calculated for internal exposure by ra- 
dionuclides of iodine and by radiations cre- 
ated as a result of interactions of externally adminis- 
tered x rays with iodine naturally occurring in the thy- 
roid. Calculations were performed for the thyroids of 
subjects ranging from the newborn to the adult male. 
Results for internal radionuclides are reported as the 
dose rate to follicular-cell nuclei per unit specific activi- 
ty of the radionuclide in the thyroid as a whole, i.e., as 
the specific “S value” as used in the MIRD method for 
internal dosimetry. Results for x rays are reported as 
the response function, i.e., the absorbed dose per unit 
fluence of primary x rays. Dose rates are subdivided 
into internal and external components, the former from 
radiations emitted within the colloid volume of any one 
follicle, and the latter from radiations emitted through- 
out the thyroid in follicles surrounding that one follicle. 
37 refs., 5 figs., 3 tabs. 


162,596 
DE91015316/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Neutron personne! dosimetry intercomparison 


studies. 
C. S. Sims. 1991, 12p s iaaaaa aa: 


Contract AC05-840R2 

Department of Energy workshop on personnel neutron 
dosimetry (11th), Las V: , NV (United States), 4-7 
Jun bay nsored uy Caparement of Energy, Wash- 
ington, DC. 


The Dosimetry Applications Research (DOSAR) Group 
at the Oak Ridge National Laboratory (ORNL) has con- 
ducted sixteen Neutron Personnel Dosimetry Inter- 
comparison Studies (PDIS) since 1974. During these 
studies dosimeters are mailed to DOSAR, exposed to 
low-level (typically in the 0.3 -- 5.0 mSv range) neutron 
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dose equivalents in a variety of mixed neutron-gamma 
radiation fields, and then returned to the participants 
for evaluation. The Health Physics Research Reactor 
(HPRR) was used as the primary radiation source 4 
PDIS 1--12 and radioisotopic neutron sources 
DOSAR’s Radiation Calibration Laboratory (RADCAL) 
were mainly used, along with sources and accelerators 
at cooperating institutions, in PDIS 13--16. Conclu- 
sions based on 13,560 measurements made by 146 
one participating organizations (102 - US) are pre- 
sented. 


162,597 
DE$1769501/GAR PC A03/MF A01 


ENEA, Casaccia (Italy). Centro Ricerche Energia. 
Radiation protection on decom 
clear facilities: Problems, needs 
¥ Conti. 1990, 24p ETDE-IT-91-26, 


missioning of nu- 
and 
INF-9006337- 


rd Italian-Yugoslav symposium on low level radiation 
archievements, concerns and future aspects, Plitvice 
(Yugoslavia), 11 Jun 1990, From 3. Italian-Yugosiav 
symposium low level radiation archievements, con- 
cerns and future aspects; Plitvice, Yugoslavia (11-13 
June 1990). 

U.S. Sales Only. 


With increasing numbers of nuclear reactors now 
reaching the end of their useful life, the decommission- 
ing problem is becoming more and more important. 
Decommissioning is defined as: actions taken at the 
end of a facility’s useful life to retire the facility from 
service in a manner that provides adequate protection 
for the health and safety of the decommissioning work- 

ers, the general public, and for environment; these ac- 
tions can — from merely closing down the facility 
and a minimal removal of radioactive material coupled 
with continuing maintenance and surveillance, to the 
complete removal of residual radioactivity in excess of 
levels acceptable for unrestricted use of the facility 
and its site. The above actions have been grouped in 
three major ‘stages’ of decommissioning in relation to 
the physical state of the plant and its —_—, to the 
surveillance, inspections and tests associated with 
that state. The intention of this paper is to analyze the 
activities of the health physicist during the three most 
important phases which characterize the wole decom- 
missioning of a nuclear installation (they are planning, 
operating, final survey). 


Stress Physiology 


162,598 

AD-A238 069/9/GAR PC A03/MF A01 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Comparison of the Systemic and Microvascular 
Responses to Uncontrolled Hemorrhage in Anes- 
thetized Rabbits. 


Institute rept. 1988-1990. 
S. P. Bruttig, P. Borgstrom, K. J. Snell, M. Intaglietta, 
and K. E. Artors. Apr 91, 32p Rept no. LAIR-IR-460 


We studied the systemic and microvascular responses 
to moderate, uncontrolled aortic or vena caval hemor- 
rhage in skeletal muscle. Both systemic arterial pres- 
sure and systemic hematocrit fell following hemor- 
rhage. Arterial pressure recovered moderately by 30 
minute post-hemorrhage. The drop in hematocrit fol- 
lowing hemorrhage was due to translocation of intersti- 
tial and intracellular water into the vascular compart- 
ment; ie., transcapillary ay ae aes atte in hemato- 
crit was similar followi enolsin the 
Transverse (pre-terminal aaa aes arterioles in 
tenuissimus (skeletal) muscle of the rabbit constrict 

somewhat, however, the greatest constriction was - 
the terminal arterioles. 


162,599 

AD-A238 104/4 Not available NTIS 
Texas Univ. at Austin. Dept. of Chemical Engineering. 
New Tw Human Thermal Model. 
Final rept. Jan 88-Jan 90. 

T. Mungcharoen, and E. H. Wissler. 1989, 7p 
USAFSAM-PROC-89-28 

Contract F33615-86-C-4524 

Availability: Pub. in AICHE Symposium Series, v85 
p394-399 1989. Available oy wt to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A238 253/9/GAR PC A04/MF A01 
Systems Research Labs., Inc., Dayton, OH. 

fee ae ean a for Instrumentation, Telemetry, 


Ergometry. 
Final rept. 19 Apr 89-19 Jan 90. 
G. C. Brown, and C. J. Sherry. Nov 90, 67p 
USAFSAM-TR-90-19 
Contract F33615-87-D-0609 


An applied, multi-dimensional primate model is de- 
scribed that will allow extrapolation from the animal 
model to humans in similar conditions. In the primate 
model, simultaneous measurements of physiologi 
and metabolic parameters are made in resting and ex- 
ercising conditions, in an environment that allows inde- 
pendent manipulations of ambient temperature and 

— The intensity of exercise is under stimulus 
control 


162,601 

AD-A238 422/0 Not available NTIS 
Missouri Univ.-Columbia. Dept. of Veterinary Biomedi- 
cal Sciences. 


Annual Conference on Shock (13th) Held in Duran- 
, Colorado on 8-11 June 1990: a Review. 
-R. Adams. 1990, 5p 
Availability: Pub. in Chroulatory Shock v32 p319-323, 
1990. a only to DTIC users. No copies fur- 
nished by NTI 


The Shock Society presented the Thirteenth Annual 
Conference on Shock during June 8-11, 1990, in Du- 
rango, Colorado. The meeting was attended by about 
400 clinical and basic scientists representing numer- 
ous biomedical disciplines and clinical speciality areas: 
acommon denominator was a shared maior interest in 
— aspect(s) of shock trauma research. The scien- 
way tres comprised over 200 presentations consti- 
‘ee major symposia, three minisymposia, a 
youn investigators’ competition, three workshops, 
and eleven thematic poster sessions. Emphasis was 
ans on currently emerging concepts concerning the 
is and management of circulatory shock, 
pone trauma, ischemia, inflammation, and their multi- 
faceted interactions. 


162,602 
AD-A238 597/9/GAR PC A03/MF A01 


Reading Univ. a. 
Fa Scr ce Breakdown in Pilots 
e Measures of Stress Sensitivity: 


Annual fen ee Oot 88-Oct 8 
Apr 91, 39p o> ARLAN S139. 
Contract DAJA45-88-C-0024 


While the adverse effects of stress are widely ron 

nized, researchers have difficulty in developi mere Pron 

priate measures. Previous research has rest heavily 
on subjective measures. The present approach is 
based on development of a cinple objective perform- 

ance-based measure. By showing that emotional stim- 
uli disrupt 

resistance is 


, the basis of a test of stress 

formed. Major progress has been made 
by putting the test on a computer, where a more de- 
tailed investigation reveals that (1) the performance 
decrement due to emotional stimuli occurs early in the 
test, and (2) the time pressure results in large fatigue 
effects. Both these mane a have implications for 
future developments of the 
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AD-A238 659/7/GAR PC A03/MF A01 
arg Aerospace Medical Research Lab., Pensacola, 


Micro SAINT cape ty of Physiological and Human 
Performance in 


S. Shamma, R. pete <9 4 A. Molina, and W. A. 
Morey. Mar 91, 28p Rept no. NAMRL-M-42 


This report documents a Micro SAINT an 
of a heat-stress model the U.S. Army 
Research Institute of png : icine. The 
model a equations le to deep-body 
t , heart rate, and sweat loss for clothed 

i ing work in various environ- 
ments. ee ee ht be used to 
help reduce casualties ited with extremes of 
environmental heat, to calculate iate work-rest 
cycles, and to estimate the drinki 


-water require- 
ments associated with various levels of sweat loss. 
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N91-26178/4/GAR 

(Order as N91-26162/8/GAR, PC om 
Joint Publications Research Service, Arlington, VA. 
Review of Primary Medical Results of Year-Long 
ht on Mir Station. 

. Grigoryev, S. A. Bugrov, V. V. Bogomolov, A. D. 
Ye rov, and |. B. Kozlovskaya. 16 Apr 91, 8p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 42-49. Trans. into English from Kosmiches- 
ry are. | Aviakosmicheskaya Meditsina (Ussr), 
V. 24, No. 5, Sep.-Oct. 1990 p 3-10. 


The objective of medical investigations during and 
after the 366 day manned mission was to accumulate 
information about human responses to long-term ef- 
fects of microgravity. To do this, cardiovascular and 
other systems were examined in detail during and after 
exposure. The results gave evidence that the crew- 
members well adapted to the long-term flight effects. 
Their good health and = work capacity were vad 
ported by adequate medical procedures. Postflight 
readaptation developed similarly to what was seen 
after previous flights of shorter duration (6 to 11 
months). No qualitatively new changes in the physio- 
logical systems were detected during or after this mis- 
sion. 


162,605 
N91-26684/1/GAR 
(Order as N91-26683/3/GAR, PC —_ MF 


01) 
Joint Publications Research Service, Arlington, VA. 
Pharmacological Correction of Functional Condi- 
tion of Army Air Force Flyers in Hot Climate with 
Asparkam (Abstract Only). 
A. A. Bochenkov, and V. A. Chvyakin. c6 May 91, 2p 
In Its Jprs 4%: Science and Technology. Ussr: Life 
Sciences p 1-2. Trans. into — ish from Voyenno-Me- 
b> hurnal (Moscow, USSR), No. 7, Jul. 1990 p 


Unfavorable conditions for flight personnel arise when 
crews fly modern aircrafts in a — with a hot cli- 
mate. complex of climatic and ot raphical fac- 
tors in such zones has a pronounced influence on the 
mechanisms of thermoregulation and the activity of 
systems such as cardiovascular system. Increasingly, 
a determination of the activity of succinate dehydro- 
genase (SDH) of the lymphocytes, a key enzyme of 
tissue respiration, was used to characterize the func- 
tional condition of the body. The drug Asparkam was 
used to adjust the functional condition of the flyer’s 
body, in a dosage of one tablet three times per day for 
one month. The influence of the drug Asparkam in the 

ers consisted of a positive trend in metabolic 
shifts and improved functional conditions of the body. 
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N91-26685/8/GAR 
(Order as N91-26683/3/GAR, PC — 


Joint Publications Research Service, Arlington, VA. 
Risk Factors and Prediction of Syncopic States in 
Flyers (Abstract Only). 

B. K. Semenov. c6 May 91, 1p 

In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 2. Trans. into "oo from Voyenno-Medit- 
~~ Zhurnal (Moscow, USSR), No. 7, Jul. 1990 p 


On the basis of many years of investigation and clinical 
observation by specialists of civil aviation, risk factors 
were identified for the development of syncope in 
flyers - vascular and cardiac factors, the composition 
of the blood, autonomic tonus, factors which weaken 
the body, etc. The clinical data of 120 flight personnel 
were studied. On the basis of the findings of a correla- 
tion analysis, significant factors were discerned and 

iven a rating on a point scale in accordance with the 
Sone of closeness of the correlation curve. 


162,607 
N91-26700/5/GAR 

(Order as N91-26696/5/GAR, PC a4 
Joint Publications Research Service, Arlington, VA. 
Effect of Shift Work ey ed Tattle oy on 
Sympathetic Nervous System (Abstract 
Y. L. Kan, and V. A. Kupriyanov. 20 May 91, 2p 
In Its Jprs Report: Science and Technol . Ussr: Life 
Sciences p 1-2. Trans. into English from ‘osmiches- 





kaya ey eg owe Meditsina 
ns R), V. 24, No. 5, Sep. - Oct. 1990 p 22- 


A comprehensive analysis was conducted on humoral 
factors reflective of the sympathetic nervous system 
(SNS) in 21 male air traffic controllers, 25 to 35 years 
old. Urinary monitoring demonstrated that night shift 
represented the most stressful job situation 2 
the relatively -_ work load and was attended by high- 
est excretion of norepinephrine. In addition, individuals 
were identified during every shift (early morning, day, 
night) who presented with diminished catec mine 
excretion, indicative of adaptive failure and depletion 
of the functional reserves of the SNS. Correlation of 
norepinephrine excretion with epinephrine 

tions demonstrated synchronization between neural 
and endocrine mechanisms in adaptation to working 
conditions. However, negative correlation coefficients 
between norepinephrine and DOPA and dopamine, es- 
pecially during night work, provided further evidence of 
SNS exhaustion. 


162,608 


N91-27732/7/GAR 

(Order as N91-27726/9/GAR, PC aay 
Joint Publications Research Service, ay ooo VA. 
= —_—— Testing During Yeariong An 


pede Only. 

V. M. Mikhaylov, G. V. Machinskiy, V. P. Buzulina, V. 

S. Georgiyevskiy, and E. N. Nechayeva. 7 Feb 91, 1p 

In Its Jprs Report: Science and Technology. Ussr: Life 

Sciences p 2. Trans. into English from Kosmicheskaya 

i iya | Aviakosmicheskaya Meditsina (Moscow, 
ISSR), V. 3, No. 5, Sep. - Oct. 1989 p 54-56. 


Cardiorespiratory functional testing and work perform- 
ance were assessed in nine men subjected to 370 
days of antiorthostatic (-4.5 Mog ony hypokinesia. The 
study was designed to monitor the efficacy of counter- 
measures employed against weightlessness aboard 
the Mir Space Station. The results demonstrated that 
the adverse effects of et ee were subject to 

—. by a regular schedule of physical exercise 
similar, in effect, to that on the Mir Space Station. The 
beneficial effects were particularly pronounced in the 
four subjects who were on the exercise regimen 
throughout the period of simulated weightlessness; 
they were less so in the five subjects whose exercise 
program was delayed for 120 days. The former group, 
for example, remained free of syncopal episodes while 
the latter group did not. 


162,609 


N91-27741/8/GAR 
(Order as N91-27740/0/GAR, PC A04/ on 


Joint Publications Research Service, Arlington, VA. 
Effect of Job Load on Functional State of Naval 
Flight Personnel. 

Abstract Only. 

S. G. _— A. V. Shakula, and F. D. Gladkikh. 13 
Nov 90, 1p 

In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 1. Trans. into En — from Voyenno-Medit- 
sinskiy Zhurnal (Moscow, USSR), No. 7, Jul. 1989 p 


Comparative studies were conducted on the cardio- 
vascular and respiratory effects that low and high lati- 
tude flights have on naval helicopter crews. Data de- 
rived for 26 crew members showed that at low lati- 
tudes, because of high temperatures and other climat- 
ic factors, 2 to 3.5 hours of flight activity were much 
more stressful than at higher latitudes. Whereas at 
higher latitudes recovery of normal cardiovascular and 
respiratory status required about 16 hours, at low lati- 
tudes recovery continued for more than 58 hours. As 
expected, the adverse effects of a 3.5 hour flight were 
more pronounced than those of a 2 hour flight. These 
findings indicate that flight time should be limited to 2.5 
to 3 hours, with no more than 2 to 3 flights per day. In 
addition, sea duty should be limited to a maximum of 
two tours of three months each. 


162,610 


N91-27742/6/GAR 
(Order as N91-27740/0/GAR, PC ~~ 


01) 
Joint Publications Research Service, Arlington, VA. 


Pathogenesis and Prevention of Pain Syndrome in 
ee 

Abstract Only. 

V. A. Varfolomeyev. 13 Nov 90, 1p 

In Its Jprs Report: Science and Technology. Ussr: Life 


Sciences p 1. Trans. eee te ae loyenno-Medit- 
rong Zhurnal (Moscow, U ), No. 8, Aug. 1989 p 


inane wa coc ne psn 

afflicts flight crews during long Po and on 
means that may be used to prev: 

Gecohion. Basically, the 

commencing in the lumbar region and 

ee eae a after 

affecting the neck, shoulders, feet, and 


muscle groups. Key factors leading to 
ment of in-flight pai pain on poles 


compression, 

mental and muscle faleun, ¢ ey static on mus- 
cles. Mitigation of the pain syndrome involves physical 
conditioning as well as physical exercise and various 

forms of massage, hydrotherapy, and so forth. In-flight 
measures involve activity which, in addition to 
toning the , also has the beneficial effect of main- 
taining wakefu ness and alertness. 


162611 
N91-27748/3/GAR 

(Order as N91-27744/2/GAR, PC — 3 
Joint Publications Research Service, Arlington, VA. 
Acid-Base Balance in Men Breathing Air with 
= co2. 


Wee Only. 

A Geen, V. Lfteniahon, & V: Covet enV. 
Keyerig. 9 Jan 91, 1p 

In Its Jprs cy egy Bp y Ussr: Life 


nmces p 48. Trans. into = gongs | aa 


Cheloveka, Moscow (Ussr), V. 16, No. 

1990 p 127-132. 

= effects of different levels of CO2 in inspired air on 
balance were 34 


percent 
and venous “4 


most pronounced in the 
“prcoma ‘with the arterial pH falling to 7.322 
to 7.252 and the pco2 
— raising to 6.7 and 8.41 kPa, respectively. 

ly, this group was felt to be most at risk of 


he xia and metabolic acidosis, indicating that 
exposure to 5.5 percent CO2 for 22 h represents a crit- 
ical situation in closed systems, such as prevails in 
space ships. 


162,612 
N91-27749/1/GAR 
(Order as N91-27744/2/GAR, PC A05/MF 


Joint Publications Research Service, Arii , VA. 
Efects of Work and Raised CO2 Combination on 
Respiration and 

Abstract Only. 

S. V. Levinskiy, and I. |. oe 9 Jan 91, 2p 

In Its Jprs Report: Science and yg Ussr: Life 
Sciences p 48-49. Trans. into ‘Engish rom 

Cheloveka, Moscow (Ussr), V. 16, No. 1, “i -Feb. 
1990 p 133-140. 


An assessment was conducted on the effects of physi- 

cal exertion (57 W for 20 min) and raised ambient CO2 

cl cocseipanand © mon eubbaned tt GS pester 
encom 

CO2 for 4 h/day for three days with and without physi- 

cal work. Quantita' 


tive information was derived from 


siderable 

actually increased body temperature on exertion; (2) 
subjects were characterized by inadequate adaptation 

to elevated CO2 and ape to maintain body temper- 

ature at a normal level; and subjects showed the great- 

est fall in body temperature and, obviously, were least 

tolerant of raised CO2. 
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AD-A237 950/1/GAR PC A06/MF A02 
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MEDICINE & BIOLOGY 
Surgery 


ton 1X He Health Sciences (Army), Fort Sam Hous- 
lealth Care Administration. 
oy Costs. 


Pinal An Jul 89-Jul 90. 
M. Foley. 23 Jul 90, 114p Rept no. HCA-1-87-JMF 


page eign ore gee me yey me en ol 
ity for treatment of end-stage liver disease. 
fsuber of ler sesuylontn pallouned in Amesioa han 


Health Medical Program 
ices (CHAMPUS). What costs are included in the liver 
= cost aay hey —: largely ag who or 
organiza’ is doing the analysis. xact 
costs associated with the CHAMPUS funded liver 
transplants are very difficult to determine as only part 
of the total liver tions costs are identified 
under the liver ition code. The WHMC Com- 
mander believes WHMC can perform liver transplant 
iene ee 
what CHAMPUS pays. This cost comparison de’ 
medical care was included in the CHAM. 


costs services performed on 
4 WHMC hes tenon patients. This retrospective 
chaly Guncindad teak WOGNE cant pastien eat pene. 
dures at a lower cost to the ment than what the 
government pays for under CHAMPUS. 


162,614 
AD-A238 083/0/GAR PC A03/MF A01 
Pecan mona Inst. of Research, Presidio of San 


Gaetano 
. pe Pm. ater 
Institute . 


rept. 
J. M. Pascual, J. C. Watson, D. E. Runyon, C. E. 
Wade, and G. C. Kramer. May 91, 38p Rept no. 
LAIR-IR-462 


le compared a hypertonic solution (7.5% NaCl in 6% 
Dexian70, ee with isotonic saline (0.9% NaCl, NS) 
tment of intraoperative 


hemorrhage 

reduce mean arterial pressure to 45 mmHg. A continu- 
ous infusion of either solution was then initiated and 
the flow rate adjusted to restore and maintain thoracic 
pepe meen aortic blood flow at baseline levels during 
a subsequent two-hour period. Full resuscitation to ini- 
tial values of aortic blood flow was achieved with both 
regimens, but the NS group required larger volumes 
and sodium loads to maintain hemodynamic values. 
Oe ee ee 
load (central venous pressure), and afterload (pulmo- 
nary pr Aenea pressure), resulting in increased right ven- 


162,615 
PB91-231282/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 


Park, NC. 
Discrime 


Fimbria-Fornix Transections Disrupt the On 
Not Position 
article. 
Freeman, and M. E. Stanton. c1991, 12p EPA/ 


of 

Journ in the Rat. 

J. H. 

600/J-91/160. 

Pub. in Neuroscience, v105 n3 p386-395 
Jun o1. Prepared in cooperation with North Carolina 
Univ. at Chapel Hill. 


In Experiment 1, Long-Evans rat pups received fim- 
fornix sham 


bria- transections or on Postnatal 

Day 10 (PND10) and were then trai 

perform either a discrete-trials delayed alternation 

(DA) or a simple position discrimination (PD) task in a T 

maze. Rat pups in both surgical conditions learned the 

PD task within five 12-trial blocks of training. However, 
learned the DA task. In Ex- 
of DA emerged between 


pups that were giv 
tended DA training (132 — on PND23-PND24 
showed some improvement in performance but re- 
mained impaired in relation to sham-operated controls. 
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These findings implicate the limbic system in the post- 
natal development of DA but not PD and suggest that 
dual-process theories of memory may be relevent to 
the psychobiclogy of cognitive development. 


Toxicology 


162,616 

AD-A238 250/5/GAR PC A03/MF A01 
SRI International, Menlo Park, CA. 

LPI845 ays Gun Propellant Dermal Toxicity 
Studies. An Assessment of the LP 1846 Utilizing the 
Mammalian Cell Cytogenetics Assay With Chinese 
——— (CHO) Celis. 

Final rept. 

Feb 90, 29p 


SRI International assessed the ability of LP1846 to 
induce chromosomal aberrations (CA) in Chinese 
hamster ovary (CHO) cells both in the presence and 
absence of rat S-9 metabolic activation enzymes (MA). 
In the definitive studies in the absence of MA, CHO 
cells exposed to LP1846 at concentrations of 62.5, 
125.0 and 250.0 microgram/mi with an 8- to 10-hour 
harvest were evaluated microscopically for mitotic indi- 
ces and for chromosomal aberrations. In the presence 
of MA, CHO cels exposed to LP1846 concentrations of 
625.0, 1250.0, and 2500.0 microgram/ml with an 8- to 
10-hour harvest were evaluated microscopically for mi- 
totic indices and for chromosomal aberrations. Vehicle 
and positive controls were included in the study. On 
this basis of our criteria for interpretation, we conclude 
that LP1846 induces chromosomal aberrations in the 
presence but not in the absence of MA under the con- 
ditions used in this study. 


162,617 

AD-A238 284/4 Not available NTIS 

Letterman Army Inst. of Research, Presidio of San 

Francisco, CA. 

Metabolic Changes in = Mouse Kidney after Sub- 
Injection of Butyl 2-Chioroethy! Sulfide. 


cutaneous 

S. T. Omaye, N. M. Elsayed, G. J. Klain, and D. W. 
Korte. 1991, 9p 

Availability: Pub. in Jnl. of Toxicol 
tal Health, v33 p19-27, 1991. Available to DTIC users 
only. No copies furnished by DTIC. 


and Environmen- 
No abstract available. 
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PB91-221218/GAR PC A03/MF A01 
Agency for. Toxic Substances and Disease Registry, 
Atlanta, GA. 

Policies and Procedures for Establishing a Nation- 

al Registry of Persons Exposed to Hazardous Sub- 
pg. National Exposure Registry). 

1 p 


In the document, the ote for Toxic Substances and 
Disease Registry (ATSDR) procedures for meeting the 
statutory mandate for a registry of persons exposed to 
hazardous substances are described. The rationale for 
and purpose of the Exposure Registry is to address 
health issues at hazardous waste sites and emergency 
chemical spills. The registry activity specifically ad- 
dresses long-term rae issues related to the expo- 
sures of hazardous substances and/or mixtures of 
hazardous substances. The creation of the registry is 
meant to provide--through the creation of large, valid 
data files--information needed by researchers to eluci- 
pad the presence or absence of the long-term health 
ects. 


162,619 

PB91-231076/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Animal Models of Cognitive Development in Neur- 
oto: ; 

Book chapter. 

M. E. Stanton. 1991, 49p EPA/600/D-91/188 


The thesis of the chapter has been that spatial delayed 
alternation versus position discrimination learning can 
serve as a valuable rodent model of cognitive develop- 
ment in neurotoxicology. The model captures dual- 
process conceptualizations of memory in human neur- 
opsychology and involves procedures that are oper- 
ationally very similar to those that have been used to 
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address these conceptualizations in human and non- 
human primates. The model also captures the devel- 
opmental profile and, at least in a general way, 
common neural mechanisms of cognitive develop- 
ment in human and nonhuman primates. Finally, the 
model reveals effects of heavy metals on cognitive de- 
velopment that would have been predicted from 
knowledge of the neuroanatomical effects of develop- 
mental exposure to these compounds. In addition, 
some of the work reveals properties of developmental 
neurotoxicity that resemble those claimed for environ- 
mental lead (Davis, 1990). In sum, the model system 
fulfills in a ae way the criteria for animal models 
ftp earlier (and by investigators of other neuro- 

havioral disorders, Bartus & Dean, 1987; Solomon & 
Pendlebury, 1988). 


162,620 

PB91-231092/GAR PC A02/MF A01 
Hooray Effects Research Lab., Research Triangle 
Neurotoxicant 1-methyl-4-phenyl-1,2,3,6-tetrahy- 
dropyridine (MPTP) Alters Immune Function When 
Given in Combination with Diethyidithiocarbamate 


(DDC). 

D. B. Miller, R. W. Luebke, J. Reinhard, and J. P. 
O'Callaghan. 1991, 7p EPA/600/D-91/191 

Prepared in cooperation with Wellcome Research 
Labs., Research Triangle Park, NC. 


The T-cell suppression induced ay the dopaminergic 
neurotoxicant, 1-methyl-4-phenyl-1,2,3,6-tetrahydro- 
pyridine (MPTP) can be reversed if treatment is pre- 
ceeded by low dosages of diethyldithocarbamate 
(DDC). However, if the dosage of DDC is high eno 7 
to potentiate the neurotoxicity associated with MP’ 
thymic and spleen involution occur suggesting this 
dosing regimen may impair immune function. Thus, the 
immunotoxic and neurotoxic effects of the high dose 
regimen were studied 


162,621 

PB91-231159/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Health and Environmental Assessment. 
Developmental Toxicity Testing. 

Book chapter. 

C. A. Kimmel, and C. J. Price. Nov 90, 19p EPA/ 
600/D-91/197, OHEA-R-375 

Prepared in cooperation with Research Triangle Inst., 
Research Triangle Park, NC. 


Contemporary developmental toxicity testing focuses 
on the evaluation of a variety of adverse developmen- 
tal effects which include structural malformations, 
intrauterine death, growth retardation, and deficits in 
postnatal function. In the extrapolation of information 
from animal studies to humans, the most sensitive end 
point (i.e., the effect detected at the lowest dose) is 
used to establish the no observed adverse effect level 
(NOAEL). The approach is based on the assumption 
that a developmental effect seen in animal studies is 
predictive of a developmental effect in humans, but 
that the manifestation of the effect may vary from spe- 
cies to species. The testing procedures used also in- 
clude an evaluation of maternal toxicity, which is im- 
portant for determining that the proper dose levels 
have been tested. Many chemicals produce develop- 
mental effects at or near a dose that also produces 
minimal maternal toxicity. Developmental effects at 
maternally toxic levels are of concern since exposures 
may occur accidentally or intentionally. Doses below 
those causing maternal toxicity must also be tested, 
since developmental effects at these levels are of 
greatest concern. Finally, the lowest dose tested 
should establish NOAELs for maternal and develop- 
mental toxicity. In some cases, it may be possible to 
use the lowest observed adverse effect level (LOAEL), 
especially if the effect at this dose is near the limits of 
detection. 


162,622 

PB91-231233/GAR PC A03/MF A01 

a _ Research Lab., Research Triangle 
‘ark, NC. 

In vitro Screening Batteries for Neurotoxicants. 

B. Veronesi. 1991, 27p EPA/600/D-91/206 


The need to develop, validate and utilize in vitro 
models to test chemicals for neurotoxic potential is 
widely appreciated. The lecture discusses the major 
advantages and disadvantages of using cell and tissue 
culture, the various in vitro models amenable for neur- 
otoxicity studies, and the distinction between mecha- 
nistic and screening models. Major considerations for 


designing screening battery to evaluate neurotoxi- 
cants are discussed. Topics such as choice of appro- 
priate cell models in the battery, choice and quantifica- 
tion of endpoints (i.e., cytotoxic and neurotoxic), and 
technical considerations in the design of the battery 
are discussed 
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PB91-231274/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Myelin Basic Protein-mRNA Used to Monitor Tri- 
methyitin Neurotoxicity in Rats. 

Journal article. 

B. Veronesi, J. Pringle, and C. Mezei. c1991, 11p 
EPA/600/J-91/159 

Pub. in Toxicology and Applied Pharmacology, v108 
n3 p428-435 May 91.Portions of this document are not 
fully “Oe Prepared in cooperation with Dalhousie 
Univ., Halifax (Nova Scotia). Dept. of Biochemistry. 


Trimethyltin (TMT) is an alkyltin that targets neurons of 
the limbic system. A gene probe (i.e., mRNA) for 
myelin basic protein (MBP), a major component of 
central nervous system myelin, was used to monitor 
this toxic neuropathy in Sprague-Dawley rats. Animals 
were administered a single intraperitoneal injection of 
TMT-hydroxide at a neuropathic (8.0 mg/kg/body wt) 
or nonneuropathic (0.8 mg/kg/body wt) dose and 
sampled at 1, 3, or 7 days postexposure to correlate 
the progression of hippocampal neuropathology with 
probe (i.e., MBP-mRNA) levels. Microscopic examina- 
tion of the brain showed only moderate but progres- 
sive damage over the 7-day postexposure period in 
animals treated with the neuropathic dose. Neuronal 
loss was first observed in the dendate gyrus and CA4 
at 1 day postexposure, and progressed to the CA3c 
sector at 3 and 7 days postexposure. Elsewhere in the 
brain, minimal involvement of the entorhinal cortex 
neurons occurred 3 days postexposure and intensified 
by 7 days. No histological damage was seen at the 
nonneuropathic (0.8 mg/kg) dose. (Copyright (c) 1991 
by Academic Press, Inc.) 
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PB91-231290/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Immunotoxicity of 2-Methoxyethanol Following 
Oral Administration in Fischer 344 Rats. 

Journal article. 

R. J. Smialowicz, M. M. Riddle, R. W. Luebke, C. B. 
p< -—e and D. Andrews. c1991, 16p EPA/600/J- 
91/161 

Pub. in Toxicology and Applied Pharmacology, v109 
p494-506 1991.Portions of this document are not fully 
legible. Sponsored by Northrop Services, Inc., Re- 
search Triangle Park, NC. 


The immunotoxicity of the glycol ether 2-methoxyeth- 
anol (ME) was evaluated in adult Fischer 344 rats 
using a variety of in vitro and in vivo immune function 
assays. In the first phase of the study, male rats were 
dosed by oral gavage with ME in water, at dosages 
ranging from 50 to 200 mg/kg/day, for 10 consecutive 
days. In the second phase of the study, the PFC re- 
sponse to TNP-LPS was employed to assess the role 
that metabolism of ME to 2-methoxyacetic acid (MAA) 
plays in the immunotoxicity of this glycol ether. Ten- 
day oral dosing with MAA resulted in the inhibition of 
the PFC response to TNP-LPS at dosages of 50-200 
mg/kg/day. Concomitant exposure of rats to ME and 
the alcohol dehydrogenase inhibitor 4-methylpyrazole 
blocked ME-induced suppression of this PFC re- 
sponse. Attempts to ameliorate ME-induced cg one 
sion of the PFC response with serine, which has 
shown to reverse ME-induced developmental and re- 
productive toxicity, were unsuccessful. The results 
suggest that the immune system may be more sensi- 
tive than the reproductive system to the toxic effects of 
ME. Furthermore, it appears that MAA is the proximate 
toxicant for ME-induced alterations in the immune 
system as has been demonstrated for ME-induced re- 
productive and developmental toxicity. 


162,625 


PB91-231308/GAR 
Health Effects Research Lab., 
Park, NC. Genetic Toxicology Div. 


PC A03/MF A01 
Research Triangle 





Relative Sensitivity of (32)P-postiabelling of DNA 
and the Autoradiographic UDS Assay in the Liver 
of Mice Exposed to 2-acetylaminofiluorene (2AAF). 
Journal article. 

J. Ashby, P. A. Lefevre, T. Shank, J. Lewtas, ai 

E. Gallagher. c1991, 12p EPA/600/J-91/162 

Pub. in Mutation Research, v252 p259-268 1991. See 
also PB91-231316. Prepared i inc ration with Envi- 
ronmental Health Research and Testing, Inc., Re- 
search Triangle Park, NC., and Imperial Chemical In- 
peer yn Ltd., Alderley Park (England). Central Toxicol- 
ogy 


In contrast to earlier studies conducted at lower dose 
levels, 2AAF is shown to induce a positive UDS re- 
sponse in the liver of mice dosed orally at dose levels 
between 500 and 1000 mg/kg. Similarly exposed mice 
had low levels of 2AAF-related hepatic DNA adducts 
at dose levels in the range 10-1000 mg/kg 2AAF, as 
determined by (32)P-postlabelling analysis. It is con- 
cluded that the attenuated UDS response observed in 
the mouse liver, as compared to the rat liver, is due 
primarily to metabolic differences between these two 
species, coupled to a reduced capacity for UDS in the 
mouse liver for a given level of total 2AAF-related ad- 
ducts per unit of DNA. (Copyright (c) 1991 Elsevier Sci- 
ence Publishers B.V.) 
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PB91-231316/GAR PC A03/MF A01 

Health Effects Research Lab., Research Triangle 

Relative Senet Tone. f DNA 
elative ing oO 

and the Semaed to eteae UDS Assay in the Liver 

of Rats Exposed to 2: 

Journal article. 

J. E. a T. Shank, J. Lewtas, P. A. Lefevre, 

and J. Ashby. c1991, 13p EPA/600/J-91/163 

Pub. in Mutation Research, v252 p247-257 1991. See 

also PB91-231308. Prepared in — with Envi- 

ronmental Health Research and ing, Inc., Re- 

search Triangle Park, NC., and Imperial Chemical In- 

ps yn Ltd., Alderley Park (England). Central Toxicol- 

ogy Lab. 


Groups of Alderly Park male rats were dosed concomi- 
tantly with 2-AAF by gavage at doses between 0.01 
mg/kg and 40 mg/kg, and livers sampled 2-72h later. 
The liver of one group of animals was perfused to = Id 
hepatocytes which were assayed in vitro for un 

uled DNA synthesis (UDS) via incorporation of tritiated 
thymidine and me DNA was extracted 
from the livers of the o gr ‘oup and DNA adduct 
levels determined using the (32)P-postlabelling tech- 
nique. The major C-8 2-aminofluorene/guanosine and 
three minor adducts were quantitated enabling the rel- 
ative sen of the two techniques to be compared. 
A dose and time related UDS response was observed, 
which at the most sensitive time point enabled DNA 
repair to be discerned at a dose level of 0.1 mg/kg of 
2AAF, aresponse classified formally at 5 mg/kg 2AAF. 
Only the C-8 adduct as determined ty yeony aay 
ing analysis was discernible at doses as low as 0.01 
mg/kg of 2AAF. It is concluded that as part of a well- 
defined dose response, UDS can be discerned with 
confidence for doses of 2AAF between 0.1-5 mg/k 
and DNA adducts for doses of 2AAF between 0.01-1. 
ph (Copyright (c) 1991 Elsevier Science Publish- 
ers B 





ene ( 
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PB91-231324/GAR PC A02/MF A01 

Health Effects Research Lab., Research Triangle 

Park, <a ae Div. oy 

Compa' of Organ its wi icro- 
phage-Indiuctl y: Solvent - Muta- 


pa Pr 
in 

. M. DeMarini, B. K. Lawrence, H. G. Brooks, and 
V. S. Houk. c1991, 9p EPA/600/J-91/164 
Pub. in Mutation Research, v263 p107-113 1991. Pre- 
pared in cooperation with Environmental Health Re- 
search and Testing, Inc., Durham, NC. 


The following solvents did not induce fy oom ge 
lambda in the Escherichia coli WP2 lambda 
screen assay: acetone, benzene, chloroform, Pmoror4 
n-hexane, isopropanol, methanol, toluene, and a mix- 
ture of the three isomers of xylene. Dimethyl sulfoxide 
was genotoxic in the presence and absence of S9, and 
methylene chloride was weakly genotoxic in the pres- 
ence of S9. The genotoxic potencies of 2-aminoanth- 
racene and 2-nitrofluorene were reduced when > 
solved in DMSO or methanol compared to their po’ 

cies when dissolved in acetone. (Copyright 4 1991 
Elsevier Science Publishers B.V.) 
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PB91-233106/GAR PC A07/MF A02 
Levnedsmiddelstyrelsen, Soeborg (Denmark). 
Sar aPaaet Report and Chemical Substances. 
May 89, wy: ISBN-87-503-7881-3 

Translation from Danish by the Commission of the Eu- 
ropean Communities. 


The Food agency asked a working party to produce a 
report on embryo-fetal damage and chemical sub- 
stances. The report describes 0-fetal malforma- 
tion and damage, their causes and the implications for 
human beings; experimental methods, including 
animal experiments, and in vitro methods are de- 
scribed and evaluated and particular attention is given 
to assessment of extrapolation of the results to man. 
The report also covers the various chemical com- 
pounds to which humans are exposed at work and out- 
side work with particular reference to substances rele- 
vant to the Danish situation. Drugs were not to be in- 
cluded in the report, with the exception of individual 
examples used to illustrate the possibilities of extrapo- 
lation from test models to humans. In line with the 
terms of reference, the report begins with the working 
party’s definitions and its outline of the scope of the 

j with a proposal concerning the 
results regarded as suitable for the authorities con- 
cerned to use as a scientific basis for their delibera- 
tions on administrative rules for the labelling, restricted 
use or prohibition of chemical substances. 


General 
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N91-27725/1/GAR PC A03/MF A01 
Joint Publications a Service, eet VA. 
Jprs Report: Science and Technology. USSR: Life 
Sciences. 


10 Jan 91, 32p JPRS-ULS-91-003 
Trans. into English from Various Russian Articles. 


Abstracts of Soviet literature in various areas of the life 
sciences are compiled. The following subject areas 
“ covered: agricultural science, epidemiology, immu- 

medicine, microbiology, pharma logy and 
tondatiban, physiology, and public health. 
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N91-27726/9/GAR PC A04/MF A01 
Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. USSR: 


7 Feb 91, 58p JPRS-ULS-91-004 
Trans. into English from Various Russian Articles. 


No abstract available. 
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N91-27734/3/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. USSR: 


Sciences. 
15 Mar 91, 33p JPRS-ULS-91-007 
Trans. into English from Various Russian Articles. 


Topics addressed include: biochemistry; pecan 
ogy; epidemiology; public health; virology; laser bioef- 
fects; environment; radiation - medicine; physi- 
ology; immunology; microbiology; p _— non- 
ionizing radiation effects; and toxico! 


162,632 
N91-27735/0/GAR PC A05/MF A01 
Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. USSR: Life 


17 Jun 91, 77p JPRS-ULS-91-013 
Trans. into English from Various Russian Articles. 


Abstracts of Soviet research projects in the life sci- 
ences are presented. The following topics are cov- 
ered: biophysics, public health, radiation biology, and 
biotechnology. 


162,633 
N91-27736/8/GAR PC A04/MF A01 
Joint Publications Research Service, Arlington, VA 


162,638 


MEDICINE & BIOLOGY 
General 


JPRS Report: Science and Technology. USSR: Life 
Sciences. 


28 Jun 91, 53p JPRS-ULS-91-014 
Trans. into English from Various Russian Articles. 


Abstracts on U.S.S.R. research in life sciences are 
given. Topics covered include biochemistry, biophys- 
Ics, cee a clinical medicine, microbiology, 

pharmacol ihysiology, public health, psychology, 
Fadiation bio vend virology. 


162,634 
N91-27740/0/GAR PC A04/MF A01 
Joint Publications Research Service, —- VA. 
Jprs Report: Science and Technology. Ussr: Life 


13 Nov 90, 63p JPRS-ULS-90-019 
Trans. into English from Various Russian Articles. 


No abstract available. 


162,635 
N91-27744/2/GAR PC le oy A01 
Joint Publications Research Service, nS 
Jprs Report: Science and Technology. U 
Sciences. 


9 Jan 91, 84p JPRS-ULS-91-002 
Trans. into English from Various Russian Articles. 


No abstract available. 


162,636 
N91-27768/1/GAR PC A04/MF A01 


Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. USSR: 


20 Mar 91, 52p JPRS-ULS-91-006 
Trans. into English from Various Russian Articles. 


No abstract available. 


162,637 
PB91-221911/GAR PC A08/MF A02 
Office of Naval Research, Asian Office, APO San 


Francisco 96503 

Scientific Information Bulletin. Volume 15, No. 4, 
October-December 1990 

a and S. Yamamoto. 1990, 160p NAVSO- 


The report is a quarterly publication presenting articles 
covering recent developments in Far Eastern (particu- 
= Japanese) scientific research. It is hoped that the 

(which do not constitute part of the scientific 
literature) will prove to be of value to scientists by pro- 
viding items of interest well in advance of the usual 
scientific publications. The articles are written primarily 
by members of the staff of ONRASIA, with certain re- 
ports also being contributed by visiting stateside scien- 
tists. Occasionally, a regional scientist will be invited to 
submit an article covering his own work, considered to 
be of special interest. Articles cover areas in biological 
a computer science, materials science/chemis- 
ps ey ocean science. The publication is approved for 
Official dissemination of technical and scientific com- 
munity at large. 


162,638 
PB91-225805/GAR PC A03/MF A01 
National Science Foundation, Tokyo (Japan). Tokyo 


Office. 

NSF Tokyo R Report Memorandum No. 216. 
C. W. Wallace, and M. Miyahara. May 91, 23p 

See also PB91-157602. 


The Human Frontier Science Program (HFSP) is an 
international program aimed at promoting basic re- 
search on the complex mechanisms of living orga- 
nisms and making the research results available worid- 
wide, through providing research grants, fellowships 

and subsidies for international scientific workshops. 
The program was initiated by the Japanese Govern- 
ment and receives over 90% of its funding from that 
source. The document provides information on the 
Japan Fiscal Year (JFY) 1991 (April 1991 through 
March 1992) research oh crt and long-term fellow- 
ships awarded under the program. Included is a listing 
of the 32 research grants awarded during JFY 1991, 
which incorporates information on the research theme, 
name and affiliation of the principal investigator, 
names of co-i tors, and the total amount of the 
research grant approved for three years. Also included 
is a listing of the American scientists awarded long- 
term fellowships during the year. 


November 15, 1991 193 





MILITARY SCIENCES 
Antiaircraft Defense Systems 


PEO Se 
MILITARY SCIENCES 


Antiaircraft Defense Systems 


162,639 
N91-26431/7/GAR PC A04/MF A01 
RAND Corp., Santa Monica, CA. 

Wild Weasel Development Programs, One Run, 
One Hit, One Error. 

G. J. Stiles. Jul 90, 51p RAND-P-7661-RGS 


Traced here are the development and upgrade pro- 
grams for a specialized program, the F-4G Wild 
Weasel. Potential reasons why the initial development 
program for the aircraft succeeded, whereas the 
follow-on program failed, are examined. 


Antimissile Defense Systems 


162,640 

AD-A237 974/1/GAR PC A06/MF A02 
institute for Defense Analyses, Alexandria, VA. 

IDA Studies on Natural Space Environmental Ef- 
fects on Materials for SDIO. 

Final rept. Nov 87-Dec 90. 

J. M. Sater, C. F. Bersch, and W. S. Hong. Dec 90, 
109p IDA-P-2432, IDA/HQ-90-35736 

Contract MDA903-89-C-0003 


This paper provides the background of IDA’s role in 
the area of space environmental effects (SEE) for 
SDIO, particularly the Materials and Structures pro- 
gram. Included in these efforts are establishing and co- 
chairing the NASA/SDIO Workshop on Space Envi- 
ronmental Effects on Materials (June 1988). This work- 
shop, in part, led to the recovery of the NASA Long 
Duration Exposure Facility (DEF) after more than 5 
years in space as well as to the appointment of the MS 
Office as the SDIO focal point for SEE. A technical as- 
sessment of the utility of various LDEF experiments to 
SDI is highlighted in this paper. Results of the assess- 
ment were presented at an SDIO Workshop in August 
1989 and copies were provided to appropriate, inter- 
ested groups. The s provided the basis for prepa- 
ration of detailed SDIO sample/analysis information 
packages for the NASA-LDEF Office. Continuing in- 
= in LDEF post-retrieval activities is noted as 
well. 


162,641 
AD-A238 123/4 Not available NTIS 
George Washington Univ., Washington, DC. Dept. of 
Operations Research. 

Strategies for Problems of Simultaneous 
Attack against an Area Defense without Impact- 
Point Prediction. 
Rept. for 1 Jul 87-31 Dec 90. 
N. T. O’Meara, and R. M. Soland. 1991, 15p ARO- 
25311.1-MA 
Contract DAAL03-87-K-0094 
Availability: Pub. in Naval Research Logistics, v38 
p289-302 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


162,642 

AD-A238 292/7/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Strategic Defense Initiative: Need to Examine Con- 
currency in Development of Brilliant Pebbies. 

Mar 91, 30p Rept no. GAO/NSIAD-91-154 

Report to the Chairman, Legislation and National Se- 
curity Subcommittee, Committee on Government Op- 
erations, House of Representatives. 


In the summer of 1989, the Strategic Defense Initiative 
Organization (SDIO) initiated studies to identify the 
best spacebased weapon concept, and in February 
1990 it announced that Brilliant Pebbles was replacing 
the Space-Based Interceptor. The Brilliant Pebbles 
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concept consists of several thousand interceptors or- 
biting the earth with the capability to detect and de- 
stroy targets by smashing into them at high s| : 
Each interceptor will be housed in a lifejacket that will 
provide, among other things, communications and the 
necessary on-orbit protection. SDIO has established 
two concurrent Brilliant Pebbles research and devel- 
opment programs to enable the President to make a 
decision not later than the summer of 1993 on deploy- 
ment of strategic defenses. Both programs are part of 
the demonstration and validation phase, which pre- 
cedes full-scale development. One program consists 
of a series of flight and underground tests to demon- 
strate that Brilliant Pebbles technology can intercept 
ballistic missiles and survive in wartime conditions. 


Antisubmarine Warfare 


162,643 
PB91-801043/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


Underwater Acoustics. January 1986-October 
1991 (Citations from the NTIS Database). 

Rept. for Jan 86-Oct 91. 

Sep 91, 50p 

Supersedes PB90-865007 and PB90-873951. 


The bibliography contains citations concerning acous- 
tic studies, sonar and hydrophone equipment, and 
data processing of acoustic signals. Included are 
acoustic studies on underwater propagation and at- 
tenuation, for development of models for various geo- 
graphic areas or for upgrading of sonar equipment, 
and studies on marine biological noise, that could 
interfere with sonar signals. Equipment includes trans- 
ducers and sonar for sonobuoys and shipborne sys- 
oe oe 167 citations with title list and subject 
index. 


Chemical, Biological, & Radiological 
Warfare 


162,644 
AD-A238 036/8/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 
Comparison of Several Oximes against Poisoning 
by Soman, Tabun and GF. 

lemorandum rept. 
P. M. Lundy, A. S. Hansen, B. T. Hand, and C. A. 
Boulet. Jun 91, 19p Rept no. DRES-SM-1366 
Abstract in English and French. 


Three oximes currently being evaluated for adoption 
as replacement nerve agent therapies by various 
countries were compared for therapeutic efficacy 
against soman and tabun. These compounds, together 
with PAM-Cl and toxogonin, were also compared 
against GF poisoning. The order of effectiveness 
against soman was HI-6 greater then HLo-7 greater 
than pyrimidoxime. HLo-7 was very effective against 
tabun poisoning while HI-6 and pyrimidoxime were of 
moderate value. Against GF, HI-6 and HLo-7 were 
highly effective, toxogonin was moderately effective, 
and PAM-Cl and pyrimidoxime were the least effective. 


162,645 

AD-A238 401/4/GAR PC A06/MF A02 
Minnesota Univ.-Duluth. Dept. of Biochemistry. 
Metabolism, Seizures, and Blood Flow in Brain Fol- 
lowing Organophosphate Exposure: Mechanisms 
of Action and Possible Therapeutic Agents. 

Final summary rept. 21 Oct 85-20 Jul 90. 

L. R. Drewes. 31 Jan 91, 116p 

Contract DAMD17-86-C-6036 


Organophosphate (OP) compounds comprise a major 
class of chemicals used as insecticides, primarily by 
agricultural workers and in chemical warfare. These 
compounds are highly toxic, and an accidental over- 
dose can result in confusion, loss of reflexes, seizure, 
coma, and ultimately, death (1). The development of 
effective prophylactic or therapeutic intervention meth- 
ods requires the thorough understanding of the 
mechanism(s) of action and the sequential events 


leading to the pathophysiological state. Because OP 
compounds are potent cholinesterace inhibitors most 
previous work has focused on their actions at the neu- 
romuscular junctions. In recent years, evidence has 
been growing to suggest that OP toxicity is not exclu- 
sively the result of inhibition of acetylcholinesterase, 
but also of a number of pathophysiological alterations 
occurring in the central nervous system. In this report, 
we present studies using the isolated canine brain per- 
fused at constant pressure to allow cerebral blood cir- 
culation to vary freely in response to changes in vascu- 
lar resistance. These studies are the conclusion of a 
research project designed to examine the effects of 
OP exposure on brain metabolism and blood flow with 
the goals of understanding the underlying mechanisms 
of OP intoxication and suggesting means of therapy. 


Logistics, Military Facilities, & 
Supplies 


162,646 

AD-A237 939/4/GAR PC A05/MF A02 
Naval Postgraduate School, Monterey, CA. 
Equipment Readiness Codes Expert System Using 
Joshua for U.S. Army Combat Development. 
Master’s Thesis. 

T. E. Chamberlin. Jun 90, 97p 


Expert systems have arrived as a popular productivity 
tool in business, industrial and managerial environ- 
ments. Such tools should be extensively employed 
into the U.S. Army environments as well. In this thesis, 
an example of an expert system and its interface is 
presented. The expert system created, EQUIPMENT 
READINESS CODES EXPERT SYSTEM, enables a 
U.S. Army Combat Development analyst to utilize 
expert system technology. The advantages achieved 
are maintaining consistent and accurate Army Combat 
Development policy, reduction of the tedious, analyti- 
cal tasks to the power of the machine, and the central- 
ization of expert system maintenance and rule produc- 
tion. Furthermore, this expert system provides the 
much needed but often scarce expertise to ensure 
qualitative performance from nonexperts, provides ef- 
ficiency and consistency of the experts, and even fur- 
nishes a training vehicle for others who need to under- 
stand the expert’s thought process. 


162,647 

AD-A237 973/3/GAR PC A05/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Self-Help Service Center Management System 
User’s Manual: Version 2.1. 

Final rept. 

M. J. Fuerst, J. G. Kirby, and Y. H. Lim. Jun 91, 83p 
Rept no. CERL-ADP-P-91/38 


The Self Help Service Center (SHSC) Management 
System, Version 2.1, is a menu driven, IBM AT-com- 
patible inventory system designed to help personnel in 
Army installation SHCs monitor inventory transactions 
and inventory levels, and keep information on custom- 
ers, suppliers, housing units, and equipment repair. 
This system records cost by individual family housing 
unit, and also generates reports on equipment issues, 
overdue loans, usage history, and reorder require- 
ments. This user’s manual includes step by step in- 
structions for the installation and use of the SHSC 
Management System, and menu illustrations for all im- 
portant program functions. Version 2.1 of this program 
can be used in either a multi-user network or a single- 
user environment. 


162,648 

AD-A237 975/8/GAR PC A05/MF A02 
Institute for Defense Analyses, Alexandria, VA. 
Improving Diagnostics Capabilities Through En- 
hanced Maintenance Data Collection. 

Final rept. 

R. M. Rolfe, and H. R. Brown. Dec 90, 97p IDA-P- 
2423, IDA/HQ-90-035653, SBI-AD-E501 400 
Contract MDA903-89-C-0003 


The study reported in this paper examined primary, 
large scale DoD maintenance data collection systems 
to determine if they could or should be modified to en- 
hance the use of information in order to improve diag- 
nostics. The maintenance data collection systems in 





place, or being implemented, have me ag goat 

previous manual reporting functions. The study 
concludes that these reporting functions are not in- 
tended for improving diagnostics, and furthermore, 
these systems rarely provide any direct benefit to the 
maintenance technician. This study also reviews the 
scope and capabilities of the DoD maintenance data 
collection systems, compares these capabilities with 
those found in the commercial sector during an earlier 
Joint DoD/Industry Study, and recommends near and 
long term actions to enhance DoD’s capabilities to di- 
agnose and troubleshoot military equipment. 


162,649 

AD-A237 987/3/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Comptrolier’s Role in Facilities Management. 
Master’s thesis. 

J. P. Gerner. Jun 90, 51p 


This thesis examines the role of the comptroller in the 
area of Facilities Management. Though facilities man- 
agement is often the largest consumer of operational 
resources handled by the comptroller, this field has 
historically been left strictly to the control of staff offi- 
cers of the Civil Engineer Corp. The fiscal climate of 
the 1990s will reward line managers who are able to 
work in partnership with their facilities managers. This 
thesis provides a framework of understanding on 
which such a partnership can be built. 


162,650 

AD-A237 989/9/GAR PC A07/MF A02 
Naval Postgraduate School, Monterey, CA. 

——_ ion of Changes in an Existing Flight 


ule. 
Master’s thesis. 
J. L. Teevan. Jun 90, 139p 


This research examined the effectiveness of using 
computers in making personnel changes to an existing 
training flight schedule. The program uses heuristics 
based on the flight regulations provided by Chief, 
Naval Air Training Command for Advanced Strike 
Flight Training. The Ley re was developed in C- 
Prolog on an Integrated Solutions, Incorporated (IS!) 
Optimum V Workstation. 


162,651 

AD-A237 994/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Concurrent Engineering: A New Paradigm. 

Study project. 

T. E. Neel. 15 Mar 91, 50p 


Prior to the Mid-1950’s the U.S. policy for the weapons 
systems acquisition was one based on quantitative su- 
periority. We used that policy and our vast manufactur- 
ing ones Ae help win against the Axis ers. AS 
we approac' the 1960’s the Defense Department 
implicitly de-emphasized quantitative superiority and 
stressed high technology ‘qualitative superiority’ as the 
new policy. This project is a study of how the shift to a 
qualitative superiority policy has negatively affected 
the U.S. weapons development process and how the 
implementation of a new engineering method can help 
to remedy the situation. ‘Concurrent engineering is a 
systematic approach to the integrated, concurrent 
design of products and their related processes, includ- 
ing manufacture and support. This approach is intend- 

to cause the developers, from the outset, to consid- 
er all elements of the product life cycle from concep- 
tion through disposal, including quality, cost, schedule 
and user requirements.’ 


162,652 

AD-A237 996/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Leadership and Taking Care of Soldiers -- What 
Does It Mean. 

Study project. 

D. J. Sullivan. 14 Feb 91, 36p 


Officers and non-commissioned officers at all levels 
use the phase ‘take care of the troops’ to refer to many 
different things. The purpose of this paper is to deter- 
mine if there is consensus among current Army senior 
leaders about what the phase means. Army leadership 
regulations, comments from outgoing division com- 
manders from 1985-1989, and related philosophy of 
General H. Norman Schwarzkopf are examined to de- 
termine the meaning of the phase ‘take care of the 
troops.’ Historical examples of good and poor leader- 
ship are cited. Surveys from 23 active duty general offi- 
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cers are analyzed in developing the TOP 10 Impera- 
tives on how to best take care of soldiers. 


162,653 

AD-A237 999/8/GAR PC A10/MF A03 
Naval Postgraduate School, Monterey, CA. 
Component Breakout Policy and Guidance Within 
the rtment of Defense. 

Master's thesis. 

J. F. Manna. Jun 90, 224p 


Component breakout is the process of identifying and 
acquiring weapons systems components directly from 
the component manufacturer, and providing those 
components as government furnished equipment to a 
prime contractor for integration into an end item. This 
thesis was undertaken to examine and analyze current 
policy and guidance governing the component break- 
out program as it is currently structured within the 
DOD. Issues related to the adequacy and standardiza- 
tion of component breakout policy and guidance were 
addressed, and an overview of the component break- 
out decision making process was provided. Emphasis 
was placed on the current priority being placed on 
component breakout by the audit community. The re- 
search method consisted of an extensive literature 
review, a comprehensive analysis of written DOD (and 
individual Service) policy and guidance, and personal 
interviews of senior DOD acquisition personnel. It was 
found that: (1) there is adequate DOD level guidance 
on the component breakout program; (2) qualitative 
factors are not adequately considered in the compo- 
nent breakout decision making process; (3) adminis- 
trative requirements of the DFARS regulation on com- 
ponent breakout are generally disregarded by acquisi- 
tion managers; (4) the audit community perceives the 
existence of a serious compliance problem with the 
component breakout Lape pve and (5) Program Man- 
agers (and their chain of command), rather than the 
audit community, are the more appropriate authority to 
make judgments in favor of component breakout. 


162,654 

AD-A238 002/0/GAR PC A07/MF A02 
Naval Postgraduate School, Monterey, CA. 
Consolidated Automated Support System (CASS): 
A Comparative Evaluation. 

Master's thesis. 

M. S. Meredith. Jun 90, 126p 


This theses is an evaluation of the Consolidated Auto- 
mated Support System (CASS) to determine whether it 
is likely to solve a host of long-standing problems with 
use of automatic test equipment (ATE) for support of 
Naval aircraft. CASS is a new ATE program —— 
the end of full scale development which will replace all 
current ATE systems and many smaller manual testers 
to form a single, general purpose test system for ail 
intermediate level and some depot level avionic test- 
ing. It is intended ultimately to be the Navy standard 
test system for all NAVAIR and NAVSEA require- 
ments. The study involves an overview of the environ- 
ment in which ATE is used, a history of ATE problems 
and development leading up to the start of the CASS 
program, a detailed description of the op itself, a 
description of the repair process using ATE, and an 
evaluation of the CASS program. Its conclusions are 
that CASS is technically capable of solving or alleviat- 
ing virtually every significant problem affecting use of 
existing ATE systems and will lead to large savings in 
weapon system support costs and improved readiness 
during surges in operating tempo. Its success is very 
vulnerable, however, to decisions made during intro- 
duction planning. Such decisions include funding cuts 
which cause the schedule to slip or reductions in 
CASS system testing performance and maintainability, 
and decisions resulting from an inaccurate analysis of 
CASS hardware requirements to support the intended 
testing load at each site. 


162,655 

AD-A238 004/6/GAR PC A10/MF A03 
Naval Weapons Center, China Lake, CA. 

Ka-Band Cubically Symmetric Turnstile Power 
Combiner. 


Final rept. Oct 85-Sep 87. 
D. R. Bowling, C. L. Kidner, and T. W. Williams. Feb 
91, 215p Rept no. NWC-TP-6929 


This report describes a novel six-port turnstile-type 

er combiner for use as a four-way transmission- 
(or reflection-) type power combiner/divider. This 
unique turnstile is rotationally symmetric about its four 
major diagonals, thus ensuring equal power division/ 
combination. Each pair of opposing waveguide inputs 


162,660 


is orthogonally oriented to provide excellent cross-port 
isolation. Generalized scattering matrices are used to 
analyze six-port junction turnstiles of varying degrees 
of symmetry. Scattering matrix analysis is used to 
demonstrate further the reflective and transmissive 
modes of turnstile power combining. Three versions of 
Cubically symmetric turnstile that were evaluated for 
use in 26.5- to 40.- gigahertz freq band are 
described. The final turnstile version was integrated 
with four single-IMPATT oscillator modules to demon- 
strate transmission-mode power combining. Potential 
benefits of cascaded and extended level turnstile com- 
bining include high-power generation at millimeter- and 
submillimeter-wave frequencies. 


162,656 

AD-A238 013/7/GAR PC A04/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 

Aircraft Loadmaster Career Ladder, AFSC 114X0. 


Occupational survey rept. 
May 91, 70p AFPT-90-114-882 
No abstract available. 


162,657 
AD-A238 025/1/GAR PC A04/MF A01 
KOH — Inc., Alexandria, VA. Systems Technol- 


1p 
Contract DLAHO00-87-D-0007 


This study reviews the security considerations for the 
DLA participation in CALS initiative. Its purpose is to 
highlight areas of concern and point out those areas to 
be explored for solutions to anticipated problems. The 
findings are: (1) CALS data in a network of government 
and non: ernment system networks has no security 
focal point; (2) the potential for inferring classified in- 
formation from a vast reservoir of related, but unclassi- 
fied, data is a real and present danger; (3) the intended 
magnitude of unclassified CALS technical data sharing 
poses a security vulnerability; (4) the nature and limit of 
—_—— responsibility are not adequately define 
or proprietary data that may be damaged, changed, 
purloined, or otherwise suffer diminished value as a 
result of a contractor’s participation in CALS; and (5) 
most DoD component logistics AIS designs do not use 
the sophisticated software and data base environ- 
ments have security and integrity features commensu- 
rate with today’s needs. 


162,658 
AD-A238 031/9/GAR 
General Accounting Office, Washington, DC. National 


PC A03/MF A01 


Security and International Affairs Div. 
Communications Acquisition. Army Needs to 
Ensure Economy in SINCGARS Radio Procure- 
ment. 

H. R. Manning, W. L. Wright, E. B. Griffin, R. G. 
Perasso, and P. F. Merryman. Jun 91, 31p Rept no. 
GAO/NSIAD-91-119 

Report to the Chairman, Subcommittee on Defense, 
Committee on Appropriations House of Representa- 
tives. 


The Army’s Single Channel Ground and Airborne 
Radio System (SINCGARS) radio acquisition a 
is expected to cost $3.1 billion through 1998. Because 
of continuing congressional interest in SINCGARS pro- 
curement, GAO reviewed (1) the current SINCGARS 
acquisition strat and (2) the Army’s progress in re- 
ducing SINCGARS radio quantities. 


162,659 

AD-A238 038/4/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
a International Affairs Div. 

Navy Shipbuilding: Allegations of Mischarging at 
Bath Iron Works. 

Jul 91, 44p Rept no. GAO/NSIAD-91-85 

Report to the irman, Subcommittee on Oversight 
and Investigations, Committee on Energy and Com- 
merce, House of Representatives. 


No abstract available. 
162,660 


AD-A238 142/4/GAR PC A0O5/MF A01 
Army War Coll., Carlisle Barracks, PA. 
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Clausewitz, on Shakespeare. 
Study project. 
L. D. Moore. 1 Apr 91, 87p 


Carl Von Clausewitz advises us in his book, On War, 
that the distinctive feature of the great generals is 
a, the ability to see through the fog of war and 

make the correct decision at the critical time. If one 
agrees that war is as much art as it is science, then it 
would make sense to develop those parts of our per- 
sonality and intellect that deal with arti so that 
whatever level of genius we are blessed with may be 
fully realized. The approach this study recommends is 
the inclusion of literature, fiction, in professional devel- 
opment programs as this offers the best possibility for 
addressing and understanding the essential truths of 
the profession of arms. The examples used are two 
eee by Shakespeare, Othello and Henry V, Nathaniel 
Hawthorne’s short story Roger Malvin’s Burial, and 
Herman Melville’s novel Billy Budd. 


162,661 

AD-A238 186/1/GAR PC A05/MF A01 
Army Engineer Studies Center, Washington, DC. 

7 wn Uses for CESPG Output: How to Turn Data 


Final rept. Mar-Jun 
S. J. Wright. Jun of, on Rept no. CEESC-R-91-19 


This study was sponsored by the Joint Chiefs of Staff, 
J4 Civil Engineer Branch. The purpose of the report is 
to impart methods and data analysis techniques devel- 
oped by the Engineer Studies Center to civil engineer 
planners that rely on the Civil Engineer Support Plan 
Generator (CESPG) model. The CESPG is used = a 
basis for developing the Civil Engineer Support Plan 
that is included as an appendix to the Logistics Annex 
in all theater, service, and major comm [ACOM) 
level operations plans (OPLAN). Unfortunately the 
CESPG is one of the most complicated, misunder- 
stood, and frustrating models to work with. This hand- 
Fp provides planners and users with an overview of 

the model: how the files interact and why you should 
care (the phrase garbage-in, garbage-out comes to 
mind); detailed discussions on each of the input files: 
what they represent and what to look for; tips and 
tricks regarding manipulation of the input; and finally 
presentation methods of the output data to support de- 
cision making in the areas of time phased force de- 
ployment list (TPFDL) restructuring, OPLAN supporta- 
bility, and host nation support requirements. 


162,662 

AD-A238 258/8/GAR 
Westat Research, Inc., Rockville, MD. 

tn of United States Army Reserve (USAR) 


PC A09/MF A03 


oe A og Unit (TP 
Technion! tap 
15 Feb 90, fo8p 


The purpose of this document is to describe the re- 
search methodology which will be used in the 1990 
Survey of U.S. Army Reserve TPU Soldiers. The first 
chapter of the Research Plan reviews the context 
within which the project began and the research aims 
of the three-year project. The second chapter reviews 
the accomplishments of the first two years of the 
project. The third chapter describes the proce- 
dures for executing the tasks of Year 3. The final chap- 
ter provides a summary of the Research Plan. 


(TPU) Soldiers. 


162,663 

AD-A238 274/5/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Carrier Model. 


Master’s thesis. 
M. L. Stone. Sep 90, 70p 


Aircraft carriers are and will continue to be highly im- 
portant to the United States as she safeguards her in- 
terests globally. Today’s it environment, howev- 
er, demands efficient use of these carrier assets in 
meeting their station coverage assignments. In a 
peacetime environment, a carrier's ability to cover a 
station is constrained by depot maintenance, — 
cycles, and the Chief of Naval Operations nnel 
and operating tempo program (PERSTEMPO / OP- 
TEMPO). To aid in satisfying this demand on carriers, a 
mixed integer programming model is developed. The 
output from the model provides optimal station cover- 
age assignments for a — level of coverage under 
constraints associated with carrier operations. When 
implemented in mae ng hegeten pee Algebraic 
Modeling Modeling System (GAMS), the model requires minimal 
user inputs and is implementable on a personal com- 
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puter. Other applications of the model are also demon- 
strated in several examples. 


162,664 

AD-A238 275/2/GAR PC A04/MF A01 
Naval a School, Monterey, CA. 

Analysis Attrition Reporting System in Navy 
Tostencel Training. 

Master's thesis. 

R. L. Firehammer. Jun 90, 72p 


This study examines the ARB decision and reporting 
‘ocess of the seven A Schools and the Advanced 
lectronics School from the Service School Command 

in San Diego, Ca. Three research questions are ad- 
dressed: (1) Do differences exist between the schools’ 
ARB procedures which could promote either inaccu- 
rate or decreased standardization in attrition —s 
(2) How much agreement is there amo 
members concerning the evaluation of student factors 
for a given type decision; (3) What other information 
can be captured that sheds light on the attrition proc- 
ess. The results from the study revealed several items: 
(1) ARB procedures differ across schools; (2) There is 
moderate to high levels of agreement concerning the 
value certain student factors bring to the decision 
process; and (3) Some of the ARB members perceive 
that the command policy has changed from producing 
high quality technicians to reducing their school’s attri- 
tion rates. 


162,665 

AD-A238 311/5/GAR PC A09/MF A02 

Naval Postgraduate School, Monterey, CA. 
Procurement Policy Manual for the Navy Field 

Contracting System (NFCS). 

Master’s thesis. 

S. B. Moyle. Sep 90, 176p 


This research effort explore the merit of developing a 
procurement policy manual for purchasing organiza- 
tions within the Navy Field Contracting System 
(NFCS). The structure, content, uses, advantages, and 
methods for evaluating effectiveness found in the liter- 
ature, as well as the generic characteristics of a pro- 
curement policy manual, are identified and discussed. 
These properties are then applied to Navy purchasing 
manuals and questionnaires received from participat- 
ing contracting activities and the differences and simi- 
larities analyzed. The research concludes that pro- 
curement policy manuals are useful and Navy con- 
— ——— should be encouraged to devel- 
op and use them. Many Navy manuals are not well or- 
ganized and are often too technical. The generic char- 
acteristics of desirable manuals should be incorporat- 
ed into the planning stage of manual development. 
Recommendations include encouraging the use of the 
manuals, applying the generic characteristics, training 
the procurement t policy specialists, measuring manual 
effectiveness, making the manuals a part of procure- 
ment training , and using the manuals to evaluate pur- 
chasing lormance. ideas for related research ef- 
forts complete this thesis. 
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AD-A238 339/6/GAR PC A05/MF A01 
Naval a School, Monterey, CA. 

Analysis of Engineer C2 as Modeled by Stochastic, 
Timed Attributed Petri Nets. 

Master’s thesis. 

P. J. Tabacchi. Sep 90, 88p 


Engineer command and control in a mechanized corps 
is a complex system. The current doctrine for engineer 
force structures is inadequate. Three command and 
control alternative force structures, identified in the En- 
gineer Structure Study, are evaluated to determine 
which structure best supports a mechanized corps. 
The analysis is based on the results of a Stochastic, 
Timed, Attributed Petri Net timed stepped simulation. 
The model used in this simulation was constructed 
using an interactive graphical design tool, called Mod- 
eler, 1 a team including the software developer AL- 
PHATECH, the U.S. — Engineer Center, and the 
Training and ine Analysis Command. This was 
the Army’s first use of Modeler. The C2 performance 
of the engineer staffs is simulated for each of the three 
force structures by simulation message traffic and 
processing for 15 days of war in three settings: offen- 
sive, defensive, and transitional from offensive to de- 
fensive. The force structures are then analyzed by 
comparing simulation output using three measures of 
performances: Processing Capacity, Message-Quality, 
and Message Processing Speed. The Division Engi- 
neer alternative consistently outperforms the Base 


Case and Company Restructure alternatives for each 
measure of performance and in each of the three set- 
tings. Therefore based on these simulations, the Divi- 
sion Engineer alternative is the best force structure to 
support a mechanized corps. 


162,66. 

AD-A238 384/2/GAR PC A05/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Solution Methodology for the Variable-Level 
Scheduling Problem. 

Master’s thesis. 

D. R. Benson. Mar 91, 100p Rept no. AFIT/GOR/ 
ENS/91M-2 


This study looked at a specific scheduling problem for 
a Department of Defense agency. A heuristic algo- 
rithms was developed to solve a general variable-level 
scheduling problem and was applied to this specific 
problem. This heuristic used linear programming and 
per programming to find the minimum number of 

weekly billable hours for five alternative schedules. 
The best alternative yn oa was further developed 
into a spreadsheet designed, squad level, master 
schedule. The result of this study was a proposed 
schedule that would save the United States govern- 
ment 8.2% of their security costs for this one part of 
the governmental be ay These savings would add 
up to over $300,000.00 in a period of one year. 
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AD-A238 395/8/GAR PC A06/MF A02 
ee, See canetes Research Lab. (Army), 
Hae ay me 

Building Component Maintenance and Repair Data 
Base: Architectural Systems. 


Final rept. 
R. D. Neathammer, J. R. Strin, 


E. S. Neely, ind R. P. 
Winkler. ay 91, 117p Rept no. CERL-SR- Pot /27 


This research project has provided improved mainte- 
nance resource data for use during facility planning, 
design, and maintenance activities. Data bases and 
computer systems have been developed to assist 
planners in preparing DD Form 1391 documentation, 
designers in life cycle cost component selection, and 
maintainers in resource planning. The data bases and 
computer systems are being used by U.S. Army Corps 
of Engineers (USACE) designers at the District and in- 
Stallation levels and by resource programmers at 
USACE Headquarters, and Army Major Commands 
and installations. These research products may also 
be useful to other Government agencies and the pri- 
vate sector. This report describes the building task 
maintenance and repair data base development and 
gives examples of its application. It is one of a series of 
special reports on the maintenance and repair data 
base. While this report describes architectural sys- 
tems, other reports in the series cover heating, ventila- 
tion, and air conditioning systems, plumbing systems, 
and electrical systems. 
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AD-A238 425/3/GAR 
Naval W 
Notable 
Center. 
Final rept. Sep 89-Jun 90. 

R. E. Kistler, and R. M. Glen. Aug 90, 44p Rept no. 
NWC-TP-7088 


The Naval Weapons Center (NWC), China Lake, Calif., 

has an extraordinary record of achievement stretching 
over nearly 50 years. This report is an overview of the 
way China Lake operates and how China Lake man- 
ages change. Major emphasis will be on how programs 
are or should be carried out-contractual arrangement, 
interaction with other Navy entities, focus of responsi- 
bility, and other aspects of the management of 
weapon system development ae nrg Integral in this 
management is the close partnership between China 
Lake and the Systems Commands. The Systems Com- 
mands are the sponsors and also the innovators who 
have allowed-in fact, directed-the achievements re- 
corded here. This report discusses the facilities of the 
Center-the extensive land, airspace, and elaborate 
test and evaluation (TE) facilities that are the founda- 
tions of the concept of doing ae under one 
roof, and the importance of this to the Center’s long- 
running success story. The report highlights some of 
the Center’s achievements, beginning with contribu- 
tions that go back to World War Il. Included are post- 
war rocket development work, and contributions of a 
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quick-response nature to the wars in Korea and Viet- 
nam. The appendix to this report describes some of 
the numerous weapons and other systems that have 
been designed here and ultimately delivered to the 
Fleet. A few of these weapons systems are discussed 
in the text, in terms of how they were managed and 
carried out, to reaffirm the validity of the operating 
mode described here. 
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AD-A238 465/9/GAR PC A09/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Location and Routing of the Defense Courier Serv- 
ice Aerial —* 

Master’s thes 

S. F. Baker. Mar 91, 182p Rept no. AFIT/GOR/ 
ENS/91M-1 


This study extends work done by the Military Airlift 
Command’s Analysis Group on reducing the operating 
costs of the Defense Courier Service aerial network. 
a ‘Study’s primary focus is to minimize those costs by 

ing the number and location of servicing depots, 

the routes flown from those depots. The theoreti- 
po algorithm used in the methodology is an expansion 
of Laporte’s (1986) formulation of the multiple depot 
multiple travelling salesmen facility-location problem. 
Multiple servicing frequency is addressed by clustering 
co-located demands with Kulkarni’s (1985) subtour 
breaking constraint. Vehicle range is considered by re- 
dressing a shortfall of the subtour breaking constraint, 
which was noted by Brondie (1988). The formulation is 
used as a validation of a system wide solution heuris- 
tic, since exact solution is beyond the range of current 
computing. The solution heuristic is a combination of 
the minimum spanning forest (Prim and Dijkstra) and 
the Clark-Wright method. The spanning forest is used 
for depot location and partitioning, while the Clarke- 
Wright computes the routes flown from the depots to 
their assigned service points. The heuristic averaged 
3.3% worse than optimal in six validation runs, with no 
run greater than 15.25% worse than optimal. The re- 
sults indicate several depots may be closed without 
large increase of system mileage. 
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AD-A238 488/1/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

Adaptive Logistics Support for Combat. 

Master’s thesis. 

R. G. Silveira. Sep 90, 90p 


The transient behavior of combat logistics support sys- 
tems is analyzed. Combat availability is defined as the 
number of active combatant platforms being support- 
ed bya — fault diagnosis and repair facility. Heavy 
traffic conditions inherent to intense combat periods 
allow the use of diffusion approximation models, which 
provide solutions used to compare adaptive 
scheduling policies to a standard First-Come, First- 
Serve policy. The adequacy of these models is investi- 
gated and numerical solutions are compared to simu- 
lation results. The case in which failed modules require 
a degree of support that is beyond the capability of 
local maintenance is also investigated for both pre- 
and post-local-repair relocation to distant repair. The 
use of cannibalization in short-term situations is shown 
to have a dramatic effect in terms of combat availabil- 
ity. A preliminary model for a fe taamypman grat 
policy is also developed. Optimization models for 
choosing spare parts allocation within budget con- 
straints, or for achieving required operational availabil- 
ity with minimum cost are descri 
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AD-A238 559/9/GAR PC A07/MF A02 

RAND Corp., Santa Monica, CA. 

—— Data pone anc ot ome A prey Electron- 
ic Commerce to Enhance Logistics. 

J. E. Payne, and R. H. Anderson. 1991, 130p Rept 

no. RAND/R-4030-P/L 

Contract MDA903-90-C-0004 


Electronic data interchange (EDI) has been advocated 
as one of the most important applications of computer 
technology, and one that holds the greatest potential 
for i improving the nation’s productivity--for with EDI will 
come ‘electronic commerce,’ a technology that will 
allow both private and public sector businesses to 
move from a paper-based world to one based solely 
on electronic transactions. Each EDI transaction is for- 
matted in such a way that it can be recognized and 

processed by a firm’s computer without human inter- 
Vention--that is to say, without the need for a person to 
interpret the transaction for the computer. Even more 
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important, EDI enables businesses as well as DoD to 
use many new techniques in pursuit of more effective 
resource management. 
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AD-A238 574/8/GAR PC A03/MF A01 

Feasibility $i 9 ot Soumetons Meaningtu and 
ing a 1 

Im vuahde tidtvadeiogs tae JTC3A 

Effectiveness. Ba ace 

Final rept. 1 Jun 90-1 Jan 91. 

B. Avi-ltzhak, and P. Hansen. Dec 90, 31p AFOSR- 

TR-91-0658 

Grant AFOSR-90-0291 


No abstract available. 
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AD-A238 612/6/GAR 

Naval Research Lab., Washington, DC. 
NRL Review 1989-1990. 

Jun 90, 300p Rept no. NRL-158-4831 

Original contains color plates: All DTIC/NTIS repro- 
ductions will be in black and white. 


The Naval Research Laboratory Review includes the 
following t Solid-State Supercomputing, New 
Frontiers in Electronics, Global Weather Observations. 

Parallel Algorithms for Real-Time Tracking, oe ane 
and Properties of Materials, Chemical Research and 
Biotechnology, Electromagnetic Systems, Electronics 
Research, Energetic Particles and Beams, Information 
Technology and Communications, Numerical Simulat- 
ing, Computing, and Modeling, Ocean Acoustic and 
Surfaces, Optical Systems, Space Research and 
— Excellence in Research for Tomorrow’s 

avy. 
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AD-A238 636/5/GAR PC A07/MF A02 
Naval Postgraduate School, Monterey, CA. 

Evaluation of Contract Termination Models for 
Secondary Items in Long Supply. 

Master’s thesis. 

S. W. Berger. Jun 90, 139p 


This study discusses the use of decision models by the 
U.S. Navy in determining whether or not to terminate 
contracts for secondary items which have been identi- 
fied as being long supply. Long supply for this thesis is 
defined as those items which are in excess of forecast- 
ed requirements and have one or more outstanding 
contracts either initiated or awarded. The decision vari- 
ables and parameters used in the Chapman Termina- 
tion Model and the Naval Supply Systems Command’s 
termination model are evaluated in an attempt nnboar 4 de- 
termine the feasibility of oe in a working 
ronment at the Navy Aviation Supply Office. Thet Chap- 
man Termination Model is determined to be an unsuit- 
able model due to the assumptions it makes regarding 
the availability of certain data, the timeliness of ac- 
tions, and the relationship between the item r 
and the buyer. Recommendations are given for 
combining and implementation of the Naval Supply 
Systems Command’s model with the Online Require- 
ments Determination Model currently used by the 
Navy Aviation Supply Office to form one decision 
model which could be used by item managers at both 
Navy inventory control points. 


162,676 
AD-A238 641/5/GAR 
Drexel Univ., Philadelphia, PA. 
Optimal Maintenance Strategies 
Systems with General Degree of Repair. 
Ha rept. 1 Apr-30 Sep 90. 
D. Zuckerman. 30 Sep 90, 11p AFOSR-TR-91-0669 
Grant AFOSR-91-0669 


Our project focuses on a single unit system which is 
subject to random failure. The of the system in 
service is maintained as a control variable. Upon fail- 
ure, an age-dependent maintenance action specifying 
the degree of repair is taken by a controller. By em- 
ploying analytical tools and numerical procedures, we 

investigate and characterize the structures of the opti- 
mal repair policy under a discounted cost optimality cri- 
terion. analytical and numerical effort is direct- 
ed throughout the study for the development of effi- 
cient computational procedures for the optimal strate- 


gy. 
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162,679 


a Ridge National Lab., TN. 
— oon fatten of 
. Southworth 


G. Harrison, F 


Contract ACO5-840R2 
Sponsored by jasenne of Energy, Washington, DC. 


The Airlift Deployment Analysis System (ADANS) is an 
automated system that will Headquarters Mili- 


the Airlift Deployment 
A. Sexton, M. Hilliard, 
-6560 


tary Airlift Command (HQMAC) and the Numbered Air 
phe get (NAFs) with sampets 


ations. ne ADANS wih eoniiehel an 
for airlift planning, Li 


support allocation, airlift scheduling, load allocation 
and analysis of the airlift system. The ADANS schedul- 
ing algorithms and database will ite on the De- 
Flow Computer System (DFCS) at HQMAC, 
Goott Air Force Base. The DFCS will consist of 
well DPS 90/92 cog and Honeywell DPS 90/92 
iser workstations will interface 
igh = area networks, one 
The classified DFCS 
will be connected via a high-speed bus to HQMAC’s 
“System 1” computer, a node on the Worldwide Mili- 
tary Command and Control System wea Dire Net- 
work for communications the J 
a and the Joint Operations Panning oyster. - 
System: under development that wi 
face with ADANS es the Joint Operation Planni 
and Execution System and the Global Decision 
pest ae eg (GDSS). MAC fection and Control in- 
ition Processing System data will be available 
through nGDSs. This ¢ command and control information 
will be accessed by ADANS so that analysts will have 
data on resources used within MAC’s airlift system 
— plan and schedule development. 80 figs., 8 


162,678 

DE91015056/GAR 

Oak Ridge National Lab., TN. 
Integrated Book 

Integra’ 

T. Truett, T. Yow, 

Valentine. May 91, 64p ORNL/TM-11832 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC 


The Test Plan for the Integrated —— System -- 
Prototype (IBS-P) describes syst proce- 
dures and schedules. It also provides a ana list of 
requirements specifications. testing of the IBS-P 
bn conducted by Headquarters, Military Traffic Man- 
png ewemhonnh me and by each of the 

‘ea Commands (ACs). As a result of testing, 

poi nacre seep sh ty chi ne as appropri- 
ate, and text was added to the Functional Description 
of the ee The prototype system was ac- 
cepted IC. The Implementation Procedures 
outlined for installing the IBS-P at three 
sites: HQ , MTMC Eastern AC, and MTMC 
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time. IBS will support traffic managemen 

and will respond to the requirements of both commodi- 
ty managers and war planners to have continual 
access to information about international surface 
cargo movement. 
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PB91-221747/GAR PC A16/MF A03 
CALS Industry Steering Group, by DC. 


CALS Industry 
in VA. on July 17-19, 1991. Minutes and 


1 Aug 91, 355p 


The report transcribes the minutes of the CALS-CE in- 
dustry steering group meeting that took place in Arling- 
ton, — from July 17 to 19, 1991. It also includes 
the meeting’s proceedings. 
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PB91-227843/GAR PC A06/MF A02 
Rockwood Informatics ., Ottawa (Ontario). 
Implementation of OLTRS within DND. Business 


9 Jul 91, 104p 
Sponsored by Department of National Defence, 
Ottawa (Ontario). 


The report develops a business case for the applica- 
tion of electronic publishing, distribution, storage, and 
retrieval techniques applicable to the Computer-aided 
Acquisition and Logistic Support (CALS) environment. 
It specifically addresses the implementation of the Ca- 
nadian oe of National Defense (DND) On- 
Line Text Retrieval System (OLTRS) program. It de- 
tails deficiencies of the present system and uses gen- 
erally accepted accounting standards for costing exer- 
cises to develop a favorable business case for auto- 
mation. 


Military Intelligence 


162,681 
AD-A238 145/7/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 
William J. Donovan: Visionary, Strategic Leader, an 
aa Perspective. 

tudy project. 
A. F. Caruana. 3 May 91, 92p 


This paper presents the concepts of vision and strate- 
gic leadership at senior levels as enumerated by sev- 
eral respected civilian and military leaders. The major 
focus of the paper, from a historical ive, will 
be an analysis of the life experiences which included 
family background, education, character and personal- 
ity, career path, accumulative knowl , and the net- 
work of contacts that lead William J. ‘Wild Bill’ Dono- 
van to me a visionary and strategic leader. It 
chronicles his life in four stages demonstrating his ef- 
forts towards realizing his visions, especially the devel- 
opment of a central intelligence agency for the United 
States. It attempts to prove that Major General William 
J. Donovan was a citizen soldier worthy of study by 
U.S. Army War College students and other senior lead- 
ers. 
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N91-26138/8/GAR PC A03/MF A01 
RAND Corp., Santa Monica, CA. 
—_ Low Can an Unmanned Air Vehicle Fly. 

esis. 
W. E. Dean. Oct 90, 36p RAND-P-7680-RGS 


The issue of unmanned air vehicles (UAVs) as candi- 
dates for reconnaissance platforms was studied. A 
model was constructed to simulate preprogrammed 
smooth paths from peak to peak in hilly terrain. Some 
commaned altitude was added to all the points of the 
flight path. Then the clobber probability was calculated 
by introducing navigational error, so that the UAV 
could encounter hills unexpectedly. Finally, the intervi- 
sibility between a radar site and the UAV was calculat- 
ed. As an excursion, a downward-looking altimeter 
was simulated. The true altitude above ground level 
(AGL) was compared with the expected AGL. The 
case runs are described and the results presented. 
The modeling environment, the models, and the limita- 
tions are discussed. 


Military Operations, Strategy, & 
Tactics 


162,683 
AD-A237 902/2/GAR PC A05/MF A01 
Director of Balanced Technology Initiative, Alexandria, 


Balanced Technology Initiative: Annual Report to 


Final rept. FY 1990. 
J. R. Transue, and C. C. Hansult. 15 Mar 90, 83p 


The Balanced Technology Initiative (BT!) is a program 
started by the 99th Congress to enable the Depart- 
ment of Defense to correct gaps in U.S. conventional 
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warfighting capabilities. The BT! program seeks quan- 
tum jumps in capabilities, not evolutionary improve- 
ments, and strives to realize these jumps by applying 
advanced technology. This is an edited version of the 
second annual report to the Congress. In the past 
year, the program has achieved several noteworthy 
milestones and successes. The report highlights ac- 
complishments, explains management actions, de- 
scribes new projects and expanded projects, and dis- 
cusses potential future projects. The report briefly de- 
scribes the operational utility, technical approach, 
progress to date, and planned activities for 25 BTI 
projects in 6 major areas including: Advanced Arma- 
ment, Target Acquisition, Battle Management - C3l, 
Smart Weapons, Special Operations, and High Power 
Microwaves. 


162,684 

AD-A237 979/0/GAR PC A13/MF A03 
Harvard Univ., Cambridge, MA. 

U.S. and Korea in Vietnam and the Japan-Korea 
Treaty: Search for Security, Prosperity and Influ- 
ence 


Master’s thesis. 
J. Kim. 1 May 91, 292p 


This thesis uses significant new evidences from the ar- 
chives of the JFK and LBJ Presidential libraries as well 
as open primary sources from the U.S. and Korea to 
shed new light on the Korean involvement in the Viet- 
nam War, the Japan-Korea normalization treaty of 
1965 and the connection between the two. Contrary to 
popular versions of the Korean entry into Vietnam 
which focus on the economic rationale, this paper 
argues that security was the principal factor behind 
Korea’s decision. In addition, it provides evidence that, 
as early as 1962, Korea had been looking for ways to 
become involved in Vietnam. Although the Korean 
le were viscerally against the Japan-Korea treaty 
resident Park Chung Hee was able to garner support 
by using the Vietnam War to unify the country and un- 
dermine opposition to the treaty thus gaining the eco- 
nomic foundation for Korean development. 
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AD-A237 991/5/GAR PC A05/MF A02 
Army War Coll., Carlisle Barracks, PA. 

Film and Motivation -- The ‘Why We Fight’ Series. 
Study = 

B. E. Cardwell. 7 Jan 91, 99p 

During World War ll, Frank Capra, a well known Holly- 
wood motion pictures director, made a series of seven 
films for the Army to tell the soldiers ‘Why We Fight’. 
These were soldiers who had grown up between the 
two World Wars. They were the offspring of the De- 
pression and the bitter debates between isolationism 
and interventionism. The country was involved in a war 
that had to be fought, and had to be won. Yet, tremen- 
dous resources were expended to tell them why they 
had to fight. Research for this study began with a 
review of each of these films. This study includes a 
brief review of inda and its use within the 
United States and by Nazi Germany. The importance, 
and the impact of, public opinion and morale will be 
reviewed. The study will also include a review of the 
role of Hollywood prior to and during World War Il. 
Having reviewed several of the major events leadi 
up to the making of the film series, each of the films will 
be discussed. The soldier of yesterday, like the soldier 
of today, had a right to know ‘Why We Fight.’ 
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AD-A237 992/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Engineer Role in the Defense -- A Comparison be- 
tween the Mesopotamia Campaign and the Persian 
Gulf War. 

Study project. 

T. A. York. 8 Apr 91, 40p 


The British and the Turkish army fought a bloody war in 
the Persian Gulf in 1914. There are numerous com- 
parisons between the tactics used in the M tamia 
Campaign of 1914 and the most recent Persian Gulf 
War. The lessons learned in the two wars separated by 
almost eighty years are strikingly similar. The focus of 
this study is on the comparison of how engineers were 
used in the defense. The principal vi int is based 
on British written accounts. The Iraquis used a combi- 
nation of old Turkish and British tactics combined with 
Soviet military doctrine. They failed to apply the impact 
that modern technology has on battlefields. The coali- 
tion forces used a form of seige similar to what the 
Turkish used against the British in 1914. The role of 


the engineer in the defense has not changed greatly 
over the years. 
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AD-A237 993/1/GAR PC A06/MF A02 
Army War Coll., Carlisle Barracks, PA. 

National Guard, the Montgomery Amendment and 
Its Implications. 

Study project. 

J. Burgess, R. K. Beveridge, and G. Hargrove. 1 May 
90, 102p 


This paper traces the history of overseas deployment 
training of the Army and Air National Guard and the 
intervention of a few governors in it beginning in 1985. 
The furor after Governor Joseph Brennan of Maine 
canceled a deployment of two of his Army Guard units 
to Central America in 1986 prompted Congress to 
enact what has become known as the Montgomery 
Amendment. The amendment, which was added to the 
FY87 Department of Defense Authorization Act, with- 
draws from governors authority to withhold overseas 
deployments for their National Guard units on account 
of location, purpose, or schedule of such training. 
A lawsuit brought by the governor of Minnesota seeks 
to have that language ruled unconstitutional as a viola- 
tion of the Militia Clause to the U.S. Constitution. The 
governors’ actions had a major impact at the Depart- 
ment of Defense. They threatened the resources of 
the National Guard as it has evolved as a part of the 
Total Force. There was talk of withdrawing force struc- 
ture from the Guard. In the end, the chief of the Nation- 
al Guard Bureau moved against the governor of Ohio, 
threatening to withdraw the Ohio National Guard from 
Ohio if Governor Richard Celeste didn’t consent to the 
— of the 16th Engineer Brigade to Honduras 
in i 
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AD-A238 055/8/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

REFAB: A Prototype Graphical Frontend for the 
RESA Naval Wargame. 

Master’s thesis. 

T. G. Avey. Jun 90, 76p 


Computer wargame simulations have wot provid- 
et 


ed military officers with an effective method of testing 
their knowledge of tactics and strategy. However, 
— simulations typically use a command language 
dialogue interfacing the uses with the wargame. This 
type of interface requires a great deal of typing skill 
and memorization of the language syntax and allowing 
little time for decision making and battle analysis. 
RESA is a typical theater level naval wargame which 
utilizes this type of interface. Presented in this re- 
search is the RESA Enhanced FORCE and BUILD 
(REFAB), a first phase prototype development of a 
—_— user interface utilizing a bit-mapped display 
and windowing environment. REFAB was devel 
from an existing system, BATMAN and ROBIN. The 
interface concentrates on combinations of form filling, 
graphic, direct manipulation, and iconic dialogues, and 
stresses information presentation. This interface could 
be utilized for RESA to ease the system operating re- 
quirements placed on the RESA users, allowing the 
user to make timely decisions, gather information more 
quickly, and provide a more rewarding wargaming ses- 
sion. 


162,689 


AD-A238 067/3/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. 

New National Security Strategy. 

Final rept. Sep 90-Jan 91. 

J. J. Tritten. 18 Jan 91, 14p Rept no. NPS-NS-91- 


006 
Contract MIPRODDWAM00035 


This precis of President Bush’s new national security 
strategy first unveiled in Aspen, Colorado on August 2, 
1990, involving a mix of active, reserve, and reconstitu- 
table forces, and General Colin Powell’s base force. 
Discussion of the effect of Operations DESERT 
SHIELD and DESERT STORM, four major critical fac- 
tors upon which the new strategy depends; (1) the be- 
havior of the USSR (2) the behavior of allies and the 
Congress (3) the ability of the intelligence community 
to meet new challenges, and (4) the ability of industry 
to meet new demands. Concludes with impact on Mili- 
tary Operations Research. 
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AD-A238 068/1/GAR PC A03/MF A01 


Naval a, ene School, Monterey, CA. 
America’s National Security Strategy. 


Final rept. Sep 90-Mar 91. 
J. J. Tritten. 11 Mar 91, 22p Rept no. NPS-NS-91- 


005 
Contract MIPRDDWAM00035 


This precis of President Bush’s new national security 
strategy first unveiled in Aspen, Colorado on August 2, 
1990, involving a mix of active, reserve, and reconstitu- 
table forces, and General Colin Powell’s ‘base’ force. 
Discussion of parallel NATO initiatives. Discussion of 
major issues resulting from this new proposed strat 
and force structure, including: is the new strategy oak 
defining new goals and objectives in both program- 
ming and war planni the effect of Operations 
DESERT SHIELD and DESERT STORM, new require- 
ments for intelligence, requirements for decision- 
making, setting technological requirements, research 
and development, investment strategy, impact upon 
DoD organization, and a transition period. Impact upon 
Naval Submarine Community, force structure, and mis- 
sions. Concludes that there are four major critical fac- 
tors upon which the new strategy depends; (1) the be- 
havior of the USSR (2) the behavior of allies and the 
Congress (3) the ability of the intelligence community 
to meet new challenges, and (4) the ability of industry 
to meet new demands. 


162,691 

AD-A238 073/1/GAR PC A06/MF A02 
Naval War Coll., Newport, RI. 

Changing Global Security Environment: Impact on 
U.S. Army Force Structure in the Pacific. 

Final rept. 

M. T. Byrnes. 1 Jun 91, 116p 


This paper addresses the force structure and posture 
of U.S. Army forces in the Asia-Pacific region for a 
twenty year period from 1991 to 2010. The central 
issue of this study is the conduct of theater level force 
planning in an era of ambiguous threat. Given the sig- 
nificant global changes it is obvious that a new security 
environment has supplanted that of the cold war era. 
President Bush’s reaction to these changes, embodied 
in his vision of a ‘New World Order’. requires a new 
military strategy and a new approach to force planning. 
A National Security strategy of global stability and a 
more positive and proactive frre strategy are posit- 
ed as appropriate to the cha ging security environ- 
ment. Consistent with the President’s views, this mili- 
tary strategy relies on forward presence instead of de- 
terrence as its cornerstone. A top down approach to 
force planning is used in this paper, but with the Mili- 
tary Requirements of peacetime activities substituting 
for threats. Using this method and projecting pacific 
trends out ten to twenty years, a U.S. Army ions com- 
ponent for the Pacific theater is sized, shaped, and 
postured to meet the requirements of time en- 

agement in a joint and combined environment. A 
ao Headquarters with three triple capability divi- 
sions is recommended as the appropriate Army Force 
for the Pacific theater. The joint context mandated a 
cursory consideration of Air Force, Navy, and Marine 
Corps force structures and postures. 


162,692 

AD-A238 085/5/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and ey Affairs Div. 

Drug Control: Status Report on DoD Support to 
Counternarcotics Activities. 

Jun 91, 39p Rept no. GAO/NSIAD-91-117 

Report’ to the Chairman, Subcommittee on LegisiAtion 
and National Security, Committee on Government Op- 
erations, House of Representatives. 


With the increased crime and violence in the 1980s 
associated with drug use and trafficking, the President 
declared that the smuggling of illegal drugs into the 
country was a national security problem. = 
DOD had supported LEA counternarcotics activities 
since 1981, it had not taken a direct role in drug inter- 
diction. DOD has organized for the detection and mon- 
pen mission in the same manner that it customarily 
izes for its traditional military missions. It estab- 
is a centralized command structure with regional 
execution of the operations phase. Through this struc- 
ture, it also provides intelligence support to LEAs. 
DOD has undertaken two major initiatives to establish 
an integrated communications network. First, with 
funds appropriated for the counternarcotics mission, it 
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Cuseees telecommunications equipment for loan to 
EAs to mess interoperable and secure communi- 
cations. ind, it established an automated telecom- 
munications information network to link DOD and LEA 
drug interdiction operations and intelligence organiza- 
tions and to provide tracking data on drug smugglers. 


162,693 
AD-A238 108/5/GAR PC A03/MF A01 
— Training and Doctrine Command, Fort Monroe, 


Warfighting with Emerging Technologies. Report 
on the Tech Base Seminar War Game Held in 
Vicksburg, M on 28-31 March 1988. 
Final rept. 28-31 Mar 88. 

S. VanNostrand. 1988, 41p 


The Tech Base Seminar War Game, was held on 
March 28-31, 1988 at the Waterways Experiment Sta- 
tion in Vicksburg, MS, to strengthen the dialogue be- 
tween the technologists and the users and to evaluate 
the warfighting utility of our technology achievements. 
The main insights were: robotics to engage the enemy; 
remotely operated high-power microwave systems; 
use of long range precision fire systems; integrated in- 
telligence (found to be indispensable to use of new 
technologies); operational and tactical deception; in- 
creased operational mobility; use of high capability 
sensors; and a fragmented battlefield developed. 
Emerging technologies and the resulting future sys- 
tems are becoming a central element of the evolving 
strategy and doctrine of the US. 


162,694 
AD-A238 143/2/GAR PC A03/MF A01 
-_ War Coll., Carlisle Barracks, PA. 

y Division’s —— is Right for the 
army of 1995 and Beyond 


Study project. 
D. A. Rehm. 5 Apr 91, 39p 


This paper challenges whether the current division 
structure can remain as the base of maneuver consid- 
ering the impacts force reductions and the revision of 
the current Airland Operations doctrine will have on 
our Army. The structure of our Table of Organization 
(TOE) army has been centered on the division since 
World War |. As we look towards the requirements to 
downsize our total force, as a result of the victory of 
Cold War |, we must not be comfortable with a busi- 
ness as usual approach. | intend to challenge this par- 
poe on and will offer my thoughts oot the tr size 
makeup of our tactical structure of the re. od 
methodol will be to review the process tha’ 
(ret) Art Lykke describes as the ends, pes cad 
means needed to accomplish our mission. | will review 
our national security interests and objectives as estab- 
lished by the President, from this will flow a national 
military strategy to provide he concepts for accom- 
plishing the mission. Next must come a doctrinally- 
based structure to meet the anticipated needs of the 
Airland Operations of the future. | have offered three 
alternatives that are changes from our current division- 
al structure. After comparing advantages and disad- 
vantages of each | have concluded that a fine tuning of 
our current structure is all that is required and major 
alterations are unnecessary. 


162,695 
AD-A238 161/4/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
and sis of Ground Maneuver 
ronization at the National Training Center. 
jaster’s thesis. 
J. R. Parker. Sep 90, 94p 


This thesis analyzes deliberate attack missions con- 
ducted at the U.S. Army National Training Center and 
checks for relationships between ground force syn- 
chronization at the mission critical point and a measure 
of effectiveness. This analysis should facilitate the de- 
velopment of similar, or more in-depth, studies of com- 
bined arms operations in desert warfare. Procedures 
are developed to quantify the core offensive doctrinal 
concepts addressed in U.S. Army Field Manual 100-5: 
Operations. The thesis also addresses current critical 
pepe os in the National Training Center data collec- 

tion process and identifies agencies which can poten- 
tially render corrective support. 


162,696 
AD-A238 163/0/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 


162,699 


Modern Naval Combat Model. 
Master’s thesis. 
E. A. Hatzopoulos. Sep 90, 107p 


This report develops a modern naval combat model. It 
deals with naval surface missile combat and models 
the attrition as a force-on-force process described in 
discrete time steps, or slaves. The degradation of each 
force is expressed in terms of remaining staying power 
and combat power in both . tis based on Lt. 
Beail’s model, but since it deals with missile warfare it 
incorporates several human factors that affect the out- 
come of a naval battle: specifically scouting effective- 
ness, leadership, morale, and training. 


162,69. 

ADAZS8 239/8/GAR PC A03/MF A01 
Command and General Staff Coll., Fort Leaven- 
, KS. School of Advanced Military Studies. 

U.S. Army and Ground Combat Theory. 

Rept. for Aug 90-Mar 91. 

R. M. Rowlett. Apr 91, 50p 


This monograph examines the role of theory in the de- 
velopment of warfighting concepts and doctrine. It de- 
a the nature and potential i of 

ind provides examples of | and unsuccess- 
ful application of theory in war. The paper examines 
how doctrine writers have considered classical and 
contemporary theory in developing U.S. Army doctrine 
since 1976. It shows that the current writers of the 
draft FM 100-5, Operations, and the AirLand Battie- 
Future Umbrella Concept are considering theory in de- 
veloping their documents. The monograph concludes 
that the U.S. feep dose neh nee on eoatieh contem- 
porary theory of ground combat, even though we use 
theoretical constructs in dev 


strate how we can use theoretical constructs in devel- 
oping concepts and doctrine. The paper provides 
edit which demonstrate how we can incorporate a 
theory of ground combat into the TRADOC Concept 
Based Requirements System (CBRS). The monograph 
states that the Army should develop an explicit, con- 
temporary, comprehensive theory of ground combat to 
assist us in forecasting the nature of future wars. Final- 
, the monograph examines theory within the national 
context. 


162,698 

AD-A238 240/6/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

DoD Involvement in Drug interdiction: Success or 
pe age ll 

yas? 

J. F dunt. 1 1 ra 91, 26p 


In 1977 the military began a continuously expanding 
war to prevent drugs from crossing our nation’s bor- 
ders. Each year, the military has become a more willing 
partner in this war. This study begi begins with the history of 
the of Defense’s (DOD’s) involvement in 
the drug interdiction war. The of DOD’s drug inter- 
diction pr m is to deter smuggling by inter- 
cepting seizing illegal drug shipments. Each na- 
tional drug control = required DOD to 
commit more personnel and equipment to drug oper- 
ations. 1989 marked a —— turning point in the 
drug interdiction war. DOD designated several CINC’s 

new drug related duties and provided addition- 
al resources to fight the war on drugs. Three new Joint 
Task Force Hi uarters were established to help co- 
ordinate this complex war. 


162,699 
AD-A238 242/2/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Vision: A Leader and a Process. 


Ss 
C. J. Kennedy. 20 May 91, 84p 


The purpose of this paper is to provide an overview of 
strategic vision formulation in general and in the U.S. 
Army, to suggest some areas in which the Army 
excels, and to recommend improvements in the Army 
processes which contribute to vision creation. In order 
to examine the ages of formulating oy vision, 
there is discussion of vision and of the visionary 
leader. This is because there are conflicting views 
about what vision is and is not and there is no estab- 
lished description of either the attributes of the vision- 
ary leader or the degree to which a leader personally 
must be visionary in order to create a strategic vision 
for an institution. The U.S. Army is one of those opti- 
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mistic institutions in which it is widely believed that 
processes can be implaced to compensate for vari- 
ations in the personal capacities of its leaders. This 
works well in many areas of leaders’s responsibilities. 
It is needed also in vision creation. 


162,700 

AvAzss 243/0/GAR PC A03/MF A01 
War Coll., Carlisle Barracks, PA. 

Evolution of Entrenchments during the American 


Civil War: A Vision for Worid War | Leaders. 


ai Gomes Apr 91, 46p 


The American Civil War ushered in a new era in land 
warfare. In this war, mass armies first experienced the 
widespread impact of industrial technology. The re- 
sponse of the Civil War soldier and field commanders 
to the technology of the Industrial Revolution shaped 
tactical and strategic organization into new forms. If it 
was, in fact, the first of the great modern wars, it 
stands before us an evolutionary monument. The dev- 
astating increase of fire power, ht on by the intro- 
duction and standardization of the muzzleloading rifle 
musket and the rifled artillery, doomed the open frontal 
assault and ushered in the entrenched battlefield. This 
study will attempt to illustrate the evolution of en- 
trenchments during the Civil War Campaigns of Fred- 
i Wilderness. Tactical lessons 
paigns would have visionary 
ication to the battlefields of World War |. In conclu- 
sion, we will show the disri for these lessons 
learned by the leaders of the World War. 


162,701 

AD-A238 309/9/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Theory and Model for the Planning of Land 


Combat. 
Master’s thesis. 
T. J. Schwartz. Sep 90, 64p 


Planning land combat operations requires a method of 
evaluation to determine the strengths and weaknesses 
of the various possible courses of action. The principal 
means of evaluating these courses of action is war- 
gaming. Some research indicates that planning efforts 
lack a coherent set of wargaming rules and principles 
that are widely accepted and understood by military 
——. is thesis develops a theory of combat 
lor use Sonya professionals in the planning of land 
combat. theory provides a method for evaluating 
alternative courses of action at the bri 

corps level that can be easily applied. is 
based on the is and modeling of categorical 
data from the U.S. Concepts Analysis Agency’s 
Benchmark database. The database includes 260 
combined arms battles from the period 1937 through 
1982. Loglinear models provide maximum likelihood 
estimates of the probability of an attack’s success. 
The principle of falsification is explained and used to 
validate the theory using the historical data. lica- 
tions of the theory and model to the planning of land 
combat are discussed and areas for further research 
are outlined. 


162,702 

AD-A238 310/7/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Three Case Studies of Management Information 


jaster’s thesis. 
M. W. The’berge. Sep 90, 55p 


The Naval Postgraduate School must, by default, 
make use of teaching cases in information technol 

case studies oriented or based upon corporations. It 
has been difficult for the school to obtain such studies 
oriented to the military, much less the United States 
Navy. This thesis provides the Naval Postgraduate 
School with three teaching cases concerning automat- 
ed information systems serving the administrative and 
operational needs of unit-level command organiza- 


162,703 

AD-A238 338/8/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

R between Operational Graphics and 


Battlefield 
Master's thesis. 
C. A. Stafford. Sep 90, 92p 


This thesis analyzes deliberate attack missions con- 
ducted at the U.S. Army National Training Center 
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(NTC) and evaluates the relationship between the 
operational — used and three unit performance 
measures of effectiveness (MOE). A methodology for 
categorizing and evaluating operational graphics is de- 
veloped along with frequency of operational graphics 
usage information. A correlation between unit perform- 
ance and operational graphics evaluations to the 
measures of effectiveness. Discriminant data analysis 
techniques attempting to further define a causal rela- 
tionship proved inconclusive due to observation 
sample size and unquantified concomitant variables. 
The methodology and analysis contained in this thesis 
have application to both the creation of training stand- 
ards for improvement of unit performance, and the 
evaluation of current operational graphics doctrine. In- 
cluded within the research are descriptions of the NTC 
environment, Combat Training Center Archive, battal- 
ion task force organization, the use of operational 
graphics to portray deliberate attack missions, and the 
task force deliberate attack. 


162,704 

AD-A238 391/7/GAR PC A05/MF A01 
Army Natick Research Development and Engineering 
Center, MA. 

Front End Analysis of Combat Field Feeding 
System Waste are: 

Final rept. Nov 84-Oct 87. 

L. Cox, K. Nelson, K. L. Evangelos, and G. 
Levesque. Jun 91, 79p Rept no. NATICK/TR-91/035 


A front end analysis (FEA) was conducted to define 
the best solutions to the Army’s Combat Field Feeding 
System (CFFS) waste disposal problem. Industrial and 
mili technologies and procedures compatible with 
the CFFS operational concept and applicable to waste 
management were identified and evaluated. Waste 

enerated from each ration mix of the Army Wartime 

‘eeding Policy was quantified, indicating that the ca- 
pacity of the transportation asset (5-ton tactical truck) 
allocated to the CFFS would not be exceeded when 
only food service waste is backhauled for disposal. 
CFFS waste data from field exercises and demonstra- 
tions were collected and analyzed. Results showed 
that, with undisciplined field waste management, the 
average regular T Ration waste volume per person per 
meal for five exercises was 0.23 ft3. Relative to logis- 
tics and annual costs, a battlefield analysis of CFFS 
waste disposal was conducted. Alternative waste 
management solutions were developed and evaluat- 
ed. A combination of alternatives involving proce- 
dures, material action, and exploitation of technologi- 
cal advances will provide as much as a 70% time sav- 
ings and a 68% cost reduction in CFFS waste man- 
agement. Conclusions and recommendations for 
CFFS apply — to the emerging Army Field Feed- 
ing System (AFFS) when deployed on a battlefield. 


162,705 
AD-A238 474/1/GAR PC A03/MF A01 
Savannah River Associates, Inc., Dumfries, VA. 
Multi-Level Security System for Amphibious Oper- 
ation Command and Control. 
Final rept. 22 Oct 90-21 Apr 91. 

. R. Landers, J. E. Price, and D. Alexander. Apr 91, 
15p ARO-28522.1-EL-SBI 
Contract DAAL03-91-C-0007 


This report cites the results of studies and surveys 
conducted to meet requirements of this program. The 
document further analyzes the alternatives available to 
the Marine Corps for achieving the desired system ca- 
pability and in the appendix. ‘MLSS Paper Prototype’, 
provides a recommended course of action for a suc- 
cessful Phase || SBIR effort. 


162,706 

AD-A238 577/1/GAR PC A09/MF A02 
Army Military Personnel Center, Alexandria, VA. 

* icability of — Modeling to Tactical 
Mil Decision Making. 

Master's thesis. 

K. F. Fisher. Mar 91, 191p 


Military training and combat operations are affected by 
surface hydrology. Incorporation of historical and 
model-based enahels of hydrology into military plans 
will provide a sound basis for making decisions regard- 
ing the period of execution for a particular mission or 
an entire large scale operation. Present Army planning 
doctrine lacks sufficient hydrologic analysis of poten- 
tial areas of operation for long range (years) planning 

urposes. This thesis combines proven surface hydro- 
logic methods and technologies, into standardized 
Army planning formats, to provide critical hydrologic in- 


formation to military decision makers. A background 
investigation validated the need for incorporating hy- 
drologic information into decision making; a case study 

‘oved the value of hydrologic analysis. A recent train- 
ing exercise planned without hydrologic analysis expe- 
rienced 10.86 in. of rainfall. As a result, major training 
events were canceled, there was greater damage to 
the environment, prolonged repair to training areas, 
and reduction in training time. Recommended dates 
for the exercise, derived by hydrologic analysis of the 
area of operation, based on the commander’s intent, 
recorded only 0.05 inches of rain. Detailed flexible 
plans increase the preparedness of military units. Op- 
eration Just Cause and Operation Desert Shield are 
two recent examples of the increased need for rapid 
deployment plans to back up national policies. Hydro- 
logic analysis of areas of contingency operation will 
strengthen decisions concerning the optimum time of 
execution. 


162,707 

DE91014446/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Integrated approach to analyzing command and 
control. 

R. L. Broderson, and K. K. Tyler. Apr 91, 23p PNL- 
SA-19431, CONF-9106230-1 

Contract ACO06-76RL01830 

Militar a Research Society (MORS) sympo- 
sium Got ), West Point, NY (USA), 11-13 Jun 1991. 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The US Army established the Army Tactical Command 
and Control (ATCCS) Experimentation Site (AES) to 
provide a place where material and combat develop- 
ers could experiment with command and control sys- 
tems. The AES conducts fundamental research into 
command and controls issues using a number of meth- 
ods, including large force-level experiments, laborato- 
ry experiments, and analysis. This paper is divided into 
two sections that expand upon two major ideas. The 
first provides an overview of research into the critical 
information requirements of an Army tactical com- 
mander, resulting from one of the large force-level ex- 
periments. The second section demonstrates how in- 
sights gained from this research were used to develop 
a discrete- event/discrete-process simulation of the 
tactical information carried within messages. This 
paper shows how the combined experimental/analyti- 
cal method offers the potential for new insights into the 
nature of Army command and control. 6 figs., 3 tabs. 


162,708 
PB91-801118/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


VA. 

Expert Systems: Military Applications. January 

a 1991 (Citations from the NTIS Data- 
se). 

Rept. for Jan 85-Oct 91. 

Sep 91, 50p 

Supersedes PB90-858895. 


The bibliography contains citations concerning the ap- 
plication of knowledge and reasoning techniques of 
expert systems for military operations. Applications in- 
clude military intelligence, logistics, flight and mission 
— threat assessment, maintenance and trou- 

leshooting, and battle management. Other Published 
Searches cover applications of expert systems for in- 
dustrial production, naval architecture, and general de- 
velopment of expert system computers. (Contains 158 
citations with title list and subject index.) 


Nuclear Warfare 


162,709 

AD-A238 385/9/GAR PC A06/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Incorporating Value Systems in Strategic Force 
Analysis. 

Master’s thesis. 

N. D. Snyder. Mar 91, 102p Rept no. AFIT/GST/ 
ENS/91M-4 


Deterring potential Soviet aggression depends on our 
ability to hold at risk those assets they value most. This 
research investigates target valuation as an added di- 





mension to force structure analysis. An extensive liter- 
ature review is followed by the development and dem- 
onstration of a methodology defining development and 
use target values. The literature review covers arms 
control concepts to give a foundation for an important 
use of force structure analysis. It also covers meas- 
ures of effectiveness. The final part of the review is 
comprised of definitions of perspectives on nuclear 
war. The methodology defines motivations for force 
structuring in the form of four wars; the deterrent and 
warfighting wars from both the United States and 
Soviet perspectives. Once the target bases are estab- 
lished, weights are assigned to each target category 
and ultimately target values are assigned to each 
target. To demonstrate the methodology, the Arsenal 
Exchange Model is used as a tool. The Blue Deterrent 
and Warfighting Wars are demonstrated using unclas- 
sified and notional data to test the effect of target valu- 
ation. The analysis of value systems can be helpful to 
develop understanding among all players in the strate- 
gic arena. 


Passive Defense Systems 


162,710 
DE$1014520/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Tactical and relocatable security systems. 
D. J. Gangel, J. D. Williams, and R. W. Madsen. 
1991, 21p SAND-91-0307C, CONF-9106198-2 
Contract AC04-76DP00789 
1991 American Defense Preparedness Association 
(ADPA) government-industry technical symposium on 
security technology, Norfolk, VA (USA), 11-13 Jun 
1991. nsored by Department of Energy, Washing- 
ton, DC. 
U.S. Sales Only. 
World political instabilities have created a high 
demand for security components and systems that 
can be rapidly and effectively deployed with minimal 
site preparation. All — security systems can be 
rouped into one of four s: Tactical, Portable, 
mi-permanent, or Fixed. There exists some com- 
monality between these categories, but each repre- 
sents a distinctive and separate type of system with 
ate and distinctive component and system re- 
quirements. For the purpose of remaining consistent 
with the terminology of ongoing programs at Sandia 
National Laboratories, Portable and Semi-Permanent 
systems are defined here to be two distinct types of 
more general ‘“‘Relocatable” systems. The experience 
gai by Sandia National Laboratories in over 40 
years of developing and implementing security sys- 
tems for the protection of nuclear weapons and re- 
sources at fixed nuclear facilities is now being applied 
to the development and application of tactical and re- 
locatable security systems. This paper summarizes the 
objectives and status of two of those programs: 
SAFER (Security And Force-Protection Enhancement 
Resources) and Relocatable Sensors. SAFER is a tac- 
tical system sponsored by the US Army Belvoir RD&E 
Center. The Relocatable Sensors Program is spon- 
sored by the US Air force, Electronics Systems Divi- 
sion, Electronic Security Center of Excellence. 4 refs., 
4 figs. 


General 
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AD-A237 917/0/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Financial impact of the Defense System 
(DMS) on NTCC Monterey and its Su’ bers. 
Master’s Thesis. 

J. Joganic. Jun 90, 63p 


The Defense Message System (DMS) is the target 
communications architecture destined to replace the 
Automatic Digital Network (AUTODIN). Designed to 
permit message delivery between office workstations, 
this system provides DMS managers with the opportu- 
nity to cut electronic communication costs and realign 
assets within a raphical area. This thesis overlays 
the planned DMS architecture on the Naval Telecom- 
munications Center (NTCC) Monterey, California, and 
analyzes the economic impact of DMS on the center 


and the 17 subscribers it serves. Using a five-year pro- 
jection and net present value theory, it demonstrates a 
cost avoidance of $492,899 if the communications 
center undergoes an equipment upgrade and a 
$1,865,631 avoidance if the NTCC is closed. 


162,712 

AD-A237 919/6/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study of Managed Care Activities in USAF and 
other DoD Medical Treatment Facilities. 

Master’s thesis. 

re . Summerlin. 27 Jul 90, 110p Rept no. HCA-1-87- 


The study includes a review of current civilian and mili- 
tary literature delving into the aspects of mana 
care in today’s healthcare arena to gain an under- 
standing of the nature of managed care. The informa- 
tion on managed care activities at selected USAF and 
other DoD MTFs was collected through telephone 
interviews. All of the MTFs interviewed were actively 
involved with managed care operations through par- 
ticipation in a national managed care demonstration 
like the CHAMPUS Reform Initiative (CRI), the Catch- 
ment Area Management Project (CAM), or the South- 
east Preferred Provider Project; or these facilities were 
conducting a managed care activity through their own 
planning and resources. The conclusion is that the 
hospitals actively involved in managed care activities 
are able to document healthcare delivery cost control 
efficiencies. 


162,713 

AD-A237 921/2/GAR PC A10/MF A03 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Evaluation of a Constrained Facet Analysis Effi- 
ciency Model for identifying the Efficiency of Med- 
ical Treatment Facilities in the Army Medical De- 


Frade oma 
jaster’s thesis. 
K. J. Weber. 31 Jul 90, 204p 


The Constrained Facet Analysis (CFA) Efficiency 
Model is a prototype system used to compare the rela- 
tive efficiencies among non-homogeneous input and 
output Decision-Making Units (DMUs). A working 
microcomputer-based CFA model called the Produc- 
tivity Analysis Support System (PASS) was developed 
at the gery of Texas at Austin by Drs. Bessent, 
Bessent, and Elam. Using retrospective AMEDD data 
from a set of 25 hospitals for FY85 through FY87, this 
model was exercised to evaluate the ability of PASS to 
identify efficient and inefficient hospitals within a varie- 
ty selected datasets of 18 test groups. Only one of the 
test groups provided complete information that satis- 
fied the constraints of the model, identifying 11 effi- 
cient and 14 inefficient hospitals from a test dataset for 
FY87. Further evaluation by experts will be necessary 
to validate the appropriateness data elements used in 
this model and results obtained from PASS. 


162,714 

AD-A237 929/5/GAR PC A10/MF A03 
Applied Science Associates, Inc., Butler, PA. 
Development of a Method for the Assessment of 
Manpower, Personnel, and Training Implications of 
Maintenance Requirements. 

Final rept. Sep 89-Sep 90. 

D. C. Evans, and J. T. Roth. May 91, 220p ARI-RN- 


91-50 
Contract DAHC35-89-D-0026 


The primary objectives of this project were (1) identify 
the relationships among manpower, personnel, and 
training (MPT) factors considered during system acqui- 
sition as they impact maintenance performance; (2) or- 
ganize the MPT factors; (3) determine quantitative re- 
lationships among the factors; (4) express the factors 
in terms of a common metric; and (5) develop a trade- 
off tool for examining the impact on maintenance of 
the identified factors based on the factor relationships. 
Eight models containing MPT factors that might impact 
maintenance performance were examined to deter- 
mine the relationships among the models and their 
contained factors. Elemental factors from seven of the 
models were identified as representing metafactors 
found in the eighth model. Elemental factors repre- 
senting a subset of the metafactors were selected for 
inclusion in a set of multiple regression analyses in 
which these factors predicted times to perform mainte- 
nance tasks. This resulted in weights for the elemental 
factors and the metafactors. A common metric for the 


162,717 


MILITARY SCIENCES 
General 


weights was developed, and a trade-off tool was de- 
veloped based on the performed analyses. Research- 
ers found that the devel multiple regression equa- 
tions accounted for a wide range of variance, depend- 
ing on the dependent measure under examination. 


162,715 
AD-A237 932/9/GAR PC A05/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 
= Determine A oy teehne os ey 
roviding Com: ining to New Em- 
ee at vn aay alee Medical Center. 
jaster’s thesis. 


M.D. Daley. 28 Jun 89, 93p Rept no. HCA-1-89- 


The study identifies the need for coi er literacy 
training in general, determines the ific training re- 
quirement at Tripler Army Medical Center, HI, and ana- 
lyzes various alternatives available for accomplishing 
the —s requirement. In-house training is compared 
to ext sources of training using timeliness of train- 
ing, convenience and cost. itionally, various media 
pel prac sor in-house training are compared. In the 
final analysis, in-house training using a combination of 
instructor-led training and videotape media were deter- 
mined to be the most effective, cost and other factors 
considered. 


162,716 
AD-A237 933/7/GAR PC A07/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Decision 


agr it Bayne- 
ital, Fort Polk, Louisiana. 
ing the hospital command- 
er’s abilities to resources under these increas- 
ingly challenging conditions, this research sought to 
develop a model to assist in the establishment of Mili- 
tary-Civilian Health Services Partnership Program 
agreements involving the use of civilian | nec 
within military medical treatment facilities. The model 
is designed to aid the commander and his supporting 
staff in the objective identification of outpatient clinical 
jalties which need to be recruited. Further, the 
model then lends itself to the ranking of the competing 
specialties to establish priorities for selection and im- 
plementation of Military-Civilian Health Services Part- 
nership Program agreements. In defining the decision 
support , the CHAMPUS ‘am and other no- 
table predecessors of the Military-Civilian Health Serv- 
ices Partnership Program are explored. Subsequently, 
the model is detailed and demonstrated through an 
evaluation of the — Partnership re toe agree- 
ments at Bayne-Jones Army Community Hospital. Fi- 
nally, recommendations are offered regarding the 
formal adoption and utilization of the decision support 
model at that facility. 


i artnership | 
Jones Army Communi 
As one step toward en 
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AD-A237 934/5/GAR PC A06/MF A02 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Determining the Most Organizational 
Structure and Alignment for a Care 
Office at Keller Army Community West 
Point, NY. 

Master’s thesis. 

B. E. Anselman. 15 Apr 90, 122p 


The purpose of this study was to determine the most 
appropriate izational structure and alignment for 
a managed care office at Keller Army Community Hos- 
pital (KACH), West Point, N.Y. The study methodology 
relied on an extensive literature search, interview with 
Design Model desig’ by 
(1971) and Richard Daft (1989) to determine the most 
appropriate organizational structure for the managed 
care office. Using the results of the Structural Design 
Model, | developed several organizational alignment 
alternatives. | then used the problem solving process 
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to determine my data analysis. | concluded that the 
managed care office should be organized as a matrix 
structure and aligned as a separate entity under the 
Deputy Commander for Administration (DCA). This 


recommended organizational structure and alignment 
will enhance operations for the managed care office 
and optimize coordination among the applicable hospi- 
tal departments. This study validated Health Services 
Command’s (HSC) decision regarding the structure for 
a similar office; however, | proposed an alternative 
_— model that is more appropriate for this 
office. 


162,718 

AD-A237 935/2/GAR PC A10/MF A03 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Military’s Desire for Long-Term Health Care insur- 


ance. 

Master’s thesis. 

J. A. Fuzy. 19 Mar 90, 201p Rept no. HCA-1-87-JAF 
The purpose of this research was to determine the ef- 
fects of independent variables--knowledge of military 
health care benefits-upon the dependent variable-- 
desire to purchase Long-Term Health Care Insurance 
(LTHCI). A total of 100 officers, 100 enlisted soldiers, 
and 100 retired military service members were sur- 
veyed to determine their desire for LTHCI to cover the 
possibility of future expenses arising out of nursing 
home stays. The hypothesized effect of knowing mili- 
tary health care benefits upon the desire for LTHCI 
was tested to determine if a difference in desire for 
LTHCI was dependent on knowledge of health care 
benefits. Nearly 88% of soldiers not informed or edu- 
cated on the military health care benefits indicated that 
they were satisfied with their health care benefits. It is 
rapidly becoming quite evident to military health care 
beneficiaries that the military does not cover all needs. 
This study provides evidence that military service 
members, to include retirees, desire LTHCI coverage 
and are willing to pay out of their pocket for it. 


162,719 

AD-A237 936/0/GAR PC A04/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

jeg ho Determine the Best Method of Improving 
the of Patients Through the Surgical Critical 
Care Units at Letterman Army Medical iter. 
Master’s thesis. 

F. E. Davison. 1 Jul 89, 60p Rept no. HCA-1-89-FED 


The study is an attempt to determine the most appro- 
priate use of limited resources at Letterman Army 
Medical Center. A critical care bed shortage existed 
which prompted cancellation of surgeries and defer- 
ment of patients from the emergency room who were 
potential surgery candidates. Analysis of a sample of 
patients who were intensive care patients was done to 
ascertain which patients could have been cared for 
more efficiently in an intermediate care, or step down 
unit, if one existed at Letterman. Chi-Square analysis, 
cost-effectiveness analysis, and forecasting were 
used. The s' looked at nurse staffing patterns, op- 
erating room (OR) scheduling, and physician practice 
patterns. It was determined that an additional critical 
care or an intermediate care unit is not justifiable at 
Letterman, but that OR scheduling and physician prac- 
tice patterns could be modified to improve the flow of 
patients through the surgical critical care units. 


162,720 

AD-A237 954/3/GAR PC A05/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Study to Determine Factors Contributing to the 
Medical Evaluation Board Processing Time at the 
Joint Military Medical Command - e Army 
Medical Center. 

Final rept. Jul 89-Jul 90. 

as Coquilla. 16 Jul 90, 87p Rept no. HCA-1-87- 


Forty-six physical disability records filed at the Physical 
Evaluation Board Liaison Office, JMMC-BAMC, were 
reviewed to evaluate factors contributing to the proc- 
essing time of medical evaluation boards. The Cen- 
ter’s average total processing time of 59.6 days indi- 
cates a need to review the Health Services Com- 
mand’s established 30-day standard. Specific seg- 
ments of the medical evaluation board process were 
identified and measured. A correlation matrix using Mi- 
crostat software identified three medical evaluation 
board segments, T1 (initiation of the medical board) T2 
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(physical examination), and T5-Total (Physical Evalua- 
tion Board Liaison Office segment) that correlated well 
with the total medical board processing time. The high 
correlations of these segments indicate that efforts at 
reducing total medical evaluation board processing 
time should be directed at physicians who initiate the 
process and at the Physical Evaluation Board Office. 


162,721 

AD-A237 971/7/GAR PC A04/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Management Tools for the 21st Century Environ- 
mental Office: The Role of Office Automation and 
Information Technology. 

Final rept. 

J. J. Fittipaldi, and B. J. Sliwinski. Jun 91, 74p Rept 
no. CERL-SR-N-91/15 


Army environmental planning and compliance activi- 
ties continue to grow in magnitude and complexity, 
straining the resources of installation environmental 
offices. New efficiencies must be found to meet the 
increasing demands of planning and compliance im- 
peratives. This study exami how office automa- 
tion/information technology (OA/IT) may boost pro- 
ductivity in U.S. Army Training and Doctrine Command 
(TRA ) installation environmental offices between 
now and the year 2000. A survey of four TRADOC in- 
Sstallation environmental offices revealed that the 
workload often exceeds the capacity of staff. Comput- 
er literacy among personnel varies widely, limiting the 
benefits available from OA/IT now in use. Since envi- 
ronmental personnel are primarily gatherers and proc- 
essors of information, better implementation of OA/IT 
could substantially improve work quality and productiv- 
ity. Advanced technologies expected to reach the con- 
sumer market during the 1990s will dramatically in- 
crease the potential productivity of environmental 
office personnel. Multitasking operating environments 
will allow simultaneous automation of communica- 
tions, document processing, and ——— soft- 
ware. Increased processor power and parallel proc- 
essing techniques will se simplification of the user 
interface and greater software capabilities in general. 
The authors conclude that full implementation of this 
report's OA/IT recommendations could double 
TRADOC environmental office productivity by the year 
2000. 


162,722 

AD-A238 043/4/GAR PC A03/MF A01 
IBM Federal Systems Div., Manassas, VA. 

Real Time Distributed System Studies/Scenarios. 
Final rept. 

J. Molini, S. Maimon, and P. Watson. 24 Jun 91, 25p 
Contract N00014-88-C-0745 


This paper overviews previous years research and 
specifies in detail three computer systems functionally 
similar to subsets of existing U.S. Navy ship and sub- 
marine systems. The computer system description 
represent no specific system either deployed, under 
development, or proposed. For each system, the com- 
puter system formance requirements and computer 
equipment selection criterion are given. The intent is to 
provide meaningful test problems for university-based 
computer science research of real time distributed sys- 
tems. The distributed processing scenarios assume 
that the research tes' systems contain at least 
three processors. Three scenarios have been de- 
scribed and an architecture for one has been defined 
and analyzed. Each is functionally similar to what can 
be expected in future Navy systems. Each has been 
parameterized so that the required processing re- 
sources can be scaled up or down. The spreadsheet 
contains nominal values chosen to produce a moder- 
ate load on a testbed of three, 3 MIP machines. Our 
analysis for scenario 1 was based on having three 1 
MIP machines. The parameters were adjusted accord- 
ingly so that the utilizations did not exceed 100% and 
the task set was schedulable. The resources required 
to support the Submarine Passive Sonar scenario 
depend on the number of ve and the 
number and type of formed beams. The more phones 
and beams, the more resources required. The re- 
sources required to carry out the functions of the Sub- 
marine CIC scenario depend on the number of opera- 
tors. The Surface Ship Radar scenario resources 
depend on the number of tracks held. 


162,723 
AD-A238 056/6/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 


Sources of Job Satisfaction and Dissatisfaction 
Among Mid-Grade Coast Guard Officers. 

Master’s thesis. 

J. M. Hasselbalch. Jun 90, 71p 


This study replicates a survey that was done in 1983 
which identified sources of job satisfaction and dissat- 
isfaction among U.S. Coast Guard Officers in the 
grades of lieutenant, lieutenant commander and com- 
mander. The results from the current survey are com- 
pared with the previous survey’s results and statistical- 
ly significant changes in the levels of satisfaction and 
dissatisfaction are analyzed. In general, levels of satis- 
faction with intrinsic sources of motivation remained 
high in both surveys while levels of satisfaction with 
extrinsic sources of motivation, such as pay and pro- 
motion, declined in the current survey. Recommenda- 
tions are made for improving job satisfaction among 
these officers. 


162,724 


AD-A238 146/5/GAR PC A11/MF A03 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

Identification and Development of Leaders in the 
Navy Medical Department. 

Final rept. 20 Jul 89-20 Jul 90. 

D. G. Dominguez. 20 Jul 90, 245p Rept no. HCA-1- 
87-DGD 


The purpose of this study was to determine how the 
Navy Medical Department (NAVMED) could identify 
and develop future leaders to improve the manage- 
ment of its treatment facilities. A total of 51 health care 
executives from the Navy, Army, Air Force, Depart- 
ment of Veterans Affairs and civilian non-government 
sectors, as well as nine Marine Corps/Navy line com- 
munity General/Flag Officers, were surveyed to: (a) 
determine if they perceived a need for more effective 
leadership in the health care sector, (b) establish what 
traits, skills, knowledge, behaviors and activities health 
care executives should possess, exhibit and engage in 
to be more effective leaders, (c) determine which of 
these desired characteristics were deficient in the 
leaders represented in this study, (d) determine how 
NAVMED personnel with ge potential may be 
identified and their leadership skills developed. Five 
multi-point questions were used to assess leadership 
effectiveness in general. Factor analysis was used to 
summarize the information contained in the response 
to 39 Leadership Attribute and Leadership Shortcom- 
ing variables, six Leader Identification variables, and 
17 Leadership Development variables. The findings 
strongly suggest that NAVMED must place additional 
emphasis on the leadership development process and 
that NAVMED must become more actively involved in 
the development of subordinates. 
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AD-A238 148/1/GAR PC A05/MF A01 
Academy of Health Sciences (Army), Fort Sam Hous- 
ton, TX. Health Care Administration. 

redicting Total Sick Days Experienced by an 
Active Duty Military Population. 
Final rept. 7 Jul 89-20 Jul 90. 
T. C. Clines. 7 May 90, 82p 


This research analyzed the effects of Major Diagnostic 
Category Groups upon Total Sick Days associated 
with specific diagnosis for inpatients at Ireland Army 
Community Hospital. Data were collected from the In- 
dividual Patient Data System. Regression analysis was 
used to test the effects of MDCGs upon TSDs while 
controlling for the effects of time and gender. Results 
strongly suggest that MDCGs significantly affect TSDs 
(R squared = .57) while in the presence of time and 
gender controls, F(15, 255) = 22.17,p .001. These re- 
sults indicate that MDCGs can be used to predict 
TSDs for an active duty military population with true 
validity and reliability. Military Treatment Facility Com- 
manders can use this information to assess the current 
inpatient portion of health status for the military popu- 
lation the MTF serves. Additionally, Commanders can 
use the predictive power of this model in developing 
essential information for ee po resource allocation 
decisions and organizational workload management. 
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AD-A238 184/6/GAR PC A03/MF A01 
Australian Military Forces, Canberra. Psychological 
Research Unit (1). 





Rank Differences in Reasons for Discharge from 
rmy. 

A. J. Cotton. Apr 91, 19p PSRU-SR-6-91, DODA-AR- 

006-394 


Responses to the items on the Other Ranks Discharge 
Questionnaire (ORDQ) are broken down across rank. 
This analysis indicated that nearly all items on the 
ORDQ show different response patterns across rank. 
Those items indicating that they were a strong influ- 
ence on the soldier’s decision to leave (or stay) are 
discussed. 
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AD-A238 244/8/GAR PC A03/MF A01 
_ Aerospace Medical Research Lab., Pensacola, 


Analysis of Naval Aviation Selection Test Data with 
Nonlinear Models. Part 1. Parameter Estimation. 
Interim rept. Dec 88-Dec 89. 

D. J. Blower. Dec 90, 34p Rept no. NAMRL-TM-90-2 


The purpose of this paper is basically tutorial in nature 
and, as such, describes an algorithm for estimating the 

meters of a nonlinear model. This algorithm is 
called ‘simulated annealing.’ The actual workings of 
this algorithm are examined in some detail. The reason 
for studying this algorithm is because statistical analy- 
sis of naval aviation selection test data has always 
relied on the use of linear regression models. Linear 
models represent ray | a small subset of possible 
mathematical models that could be used as an empiri- 
cal tool to predict aviator performance. Specifically, 
the whole class of nonlinear models has not been ad- 
dressed. Recent research into neural networks and 
parallel distributed processing has uncovered some in- 
teresting nonlinear models. We intend to reanalyze the 
test scores of student naval aviators with a nonlinear 
model borrowed from the neural network literature. We 
hope that this new class of nonlinear models will be a 
more powerful tool in predicting aviator performance 
and will result in an improved naval aviator selection 
test battery. 


162,728 


AD-A238 296/8/GAR 
Armstrong Lab., Brooks AFB, TX. 
Estimates of Available Aptitude as a Consequence 
of Demographic Change. 

Interim technical paper May 90-Mar 91. 

M. J. Ree, and J. A. Earles. Jun 91, 11p Rept no. 
AL-TP-1991-0019 


PC A03/MF A01 


The effects of demographic trends on aptitudes of 
service eligible youth were estimated for the years 
1980 through 2010. Census estimates of subpopula- 
tion dynamics were used to project the number of 
available youth in the prime — for military service. 
Aptitude was measured using the Armed Services Vo- 
cational Aptitude Battery (ASVAB). Two trends 
emerged. First, the absolute number of enlistment eli- 
gible youth decreases from 1980 to a nadir in 1995, 
and although it climbs slowly after 1995, it remains 
below the 1980 cohort size through 2010. Second, 
each of the measures of aptitude shows an average 
decline through 2010. Such changes have the poten- 
tial to affect Air Force recruiting and training policy. 


162,729 


AD-A238 323/0/GAR PC A12/MF A03 
Department of Defense, Washington, DC. 

Small Business Innovation Research (SBIR) Pro- 
gram. FY 1991 Program Solicitation 91.2. 

1 Jul 91, 258p 


The Army, Navy, and the Defense Advanced Research 
Projects Agency, invite small businesses firms to 
submit proposals under this SBIR program solicitation. 
Firms with strong research and development capabili- 
ties in science or engineering in any of the topic areas 
described are <r to participate. Subject to 
availability of funds, DoD components will support high 
quality research or research and development propos- 
als of innovative concepts to solve the listed defense 
related scientific or engineering problems. 
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AD-A238 354/5/GAR PC A05/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 


Study of Variables to Help Predict Navigator Train- 
ing Success and Classification. 

Master’s thesis. 

G. A. He 99 Mar 91, 97p Rept no. AFIT/GOR/ 
ENS/91M-6 


This study attempted to build statistical models which 
could possibly be used to help predict an individual's 
final outcome of pass or fail from Undergraduate Navi- 
gator Training (UNT). Also, the research tried to devel- 
op models to help place a potential trainee into one of 
the three training tracks at UNT. The variables studied 
were test scores from a computerized testing device 
which measured psychomotor and nitive skills of 
individuals entering training. The Air Force Officers 
Qualifying Test (AFOQT) scores were also variables 
considered. Data was from 317 trainees from the years 
1988 to 1990. Discriminant analysis was applied in an 
effort to place an individual accurately into one of the 
groups of pass or fail and into one of the three tracks 
based on his/her scores. Logistic regression was per- 
formed on the binary response of pass/fail to give 
models which would predict probability of passing 
using the test scores. Factor analysis was used to ex- 
plore the underlying dimensions of all the variables. 
Some variables were found to be important predictors. 
Although models were built from the analyses, the 
study could use more data on individuals who failed 
from training. 


162,731 


AD-A238 382/6/GAR PC AO5/MF A01 
Universal Energy Systems, Inc., Dayton, OH. 
Comparative Validities of ASVAB and LAMP Tests 
for Logic Gates Learning. 

Final technical paper Nov 89-Mar 91. 

R. E. Christal. Jun 91, 78p 

Contract F41689-86-D-0052 


Two courses on logic gates were administered to sam- 
ples of airmen in Basic Military Training to evaluate the 
relative validities of ASVAB and LAMP tests in predict- 
ing individual differences in the acquisition of declara- 
tive knowledge (measured by the accuracy in solvi 
problems) and the development of procedural skill 
(measured by the time required to solve problems). In 
general, the LAMP tests added about 20% unique 
valid variance to the ASVAB tests in predicting these 
criteria. Furthermore, for both criteria, the LAMP tests 
alone accounted for more variance than did the 
ASVAB tests alone. Analyses indicated that the advan- 
tage of the LAMP tests was not due to concurrency 
effects, nor was it obtained at the expense of exces- 
sive testing time. Although LAMP tests and the crite- 
rion tests used common methods, arguments are pre- 
sented contending that most of the covariance associ- 
ated with common methods was meaningful to the 
task being learned and performed. 


162,732 


AD-A238 388/3/GAR PC A05/MF A01 
-_ Student Detachment, Fort Benjamin Harrison, 
Pornography and the United States Army: Ethical 
Considerations and Policy Implications. 

Master’s thesis. 

D. E. Bates. 12 Jul 91, 92p 


This thesis shows how pornography is antithetical to 
current Army goals, values, and policies. It draws 
heavily upon Army documents, regulations, and policy 
statements, social science research, and ethical and 
theological perspectives. CH 1 deals with introductory 
material, definitions of pornography and obscenity, 
and the 1973 Supreme Court ruling on obscenity. CH 2 
discusses the harmful effects caused by a 
based primarily upon social science research. CH 3 ex- 
plains why the Army should change its benign stance 
on pornography, based on the Army themes of the 
Marsh years, and Army policies on sexual harassment 
and drug use. CH 4 explores ethical issues, particularly 
Christian and Jewish ethics as they relate to pornogra- 
phy. CH 5 draws several conclusions from the previous 
discussion, primarily that the Army should discourage 
the use of pornography and eliminate the sale of por- 
nography from its exchange facilities. 


162,733 
AD-A238 447/7/GAR PC AO5/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
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Network Flow and Goal Programming to 
Modeling the Impact of Pre-Accession Training to 
the Trained Personnel Requirements Process. 
Master’s thesis. 

J. idge. Mar 91, 82p 
Contract AFIT/GOR/ENS/91M-3 
HQ ATC was tasked to analyze the impact of pre-ac- 
cession training to the Trained Personnel Required 
(TPR) and training production process. Pre-accession 
training is a policy of providing contracted initial skills 
training to enlistees prior to entering basic military 
training. The purpose of this study was to develop a 
pp pret on ry pre-accession trainirig. 

ne ing ai programming approac' 
was used. Conpaleans between the current training 
policy and a pre-accession training policy were made. 
Sensitivity was conducted on the impact of a balk rate 
on the new policy. The balk rate is the percent of grad- 
uates of contract training who do not enter the Air 
Force. This study has shown that a policy of pre-ac- 
cession training could be cost effective. The balk rate 
and subsistence package impact the savings over the 
current policy. The number of active duty personnel re- 
training in skills under this policy could also reduce the 
savings. Recruiting Is would have to be raised 
under the new policy. The quality of contract training or 
‘blueness’ of training were not factored into this model. 


162,734 
AD-A238 466/7/GAR PC A07/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
it of an Officer T School Board 
ing a Multi-Board Ap- 


aster’s thesis. 
S. C. Niemi. Mar 91, 142p Rept no. AFIT/GOR/ 
ENS/91M-10 


One phase in the Officer Training School (OTS) selec- 
- / . lection | , ~ 


tion process is meeting a . Recruiti 
Services (HQ ATC/RS) curr ~ 


uses a regression 
model (based on data from one ) to evenly dis- 
tribute ‘quality’ among the different panels in the selec- 
tion boards. HQ ATC/RS wanted a method of predict- 
ing board scores based on data from multiple boards. 
This study used the results from eighteen boards and 
9215 applicants to develop and validate a multi-board 
regression model for each of five application catego- 
ries. Comparisons between the two models showed 
mixed results. In two categories, non-rated operations 
and technical, the sing! model explained a 
po cog proportion of the total variance. However, in the 
fe) three cat ies, multi-board model ex- 
plained significa more of the total variance. In all 
but one category, the single-board model gave lower 
prediction errors. Overall, the multi-board model was 
able to predict board scores well enough to sort the 
records so that each panel would get approximately 
the same quality distribution of records. A discriminant 
analysis was also performed using the top 33% of the 
board scores to represent the records that would be 
selected. The results showed that the model could not 
irae identify the records that would be select- 


162,735 

AD-A238 486/5/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Performance Study of a Marine Expeditionary 
Force Radio System. 

Master’s thesis. 

A. L. Noel. Sep 90, 71p 


A computer simulation model of the U.S. Marine Corps 
Marine Expeditionary Force’s high frequency and very 
high frequency voice radio system was developed. The 
model’s performance, under varying message traffic 
loads and jamming, was evaluated and compared to 
two computer models that incorporate telephone 
switching techniques to access multiple radio circuits. 
A radio circuit switch mathematical model was devel- 
oped utilizing an Engset distribution for a telephone ex- 
change to calculate the key parameters and verify the 
results of the simulation model. Based on the results of 
the simulation, the implementation of the proposed 
system is discussed with the goal of minimizing modifi- 
cations to existing equipment and procedures. 
(Author) 


162,736 

AD-A238 534/2/GAR PC A12/MF A03 
Defense Technical Information Center, San Diego, CA. 
MATRIS Office. 
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Training and Personnel Systems Technology RD 
Program Description FY 91/92. 
1991, 253p 


This notebook provides an overview of the Training 
and Personnel Systems Program for FY 91/92. It has 
been assembled for use by the laboratory planners, 
and managers and headquarters personnel in the 
Services and OSD. 


162,737 


AD-A238 548/2/GAR PC A03/MF A01 
Air Force Development Test Center, Eglin AFB, FL. 
Scientific and Technical information Handbook for 
Technical Report Preparation. 

L. Wargo. 31 May 91, 41p Rept nos. AFDTC-TM-91- 
01, AFDTC-PAMPHLET-83-2 


The contents of this publication describes the organi- 
zation and format of a technical report, and is a compi- 
lation of standards, manuals and regulations pertaining 
to technical report publication. Attachments 1 through 
4 contain report preparation and processing require- 
ments. Attachments 5 through 18 contain examples of 
report content and format. 


162,738 


AD-A238 563/1/GAR PC A03/MF A01 


Naval Aerospace Medical Research Lab., Pensacola, 
rH. 


Performance of Marine AV-8B (Harrier) Pilots on a 
Cognitive/Psychomotor Test Battery: Comparison 
and Prediction. 

Interim rept. Jan-Jul 90. 

R. N. Shull. Dec 90, 15p Rept no. NAMRL-1362 


Several studies have suggested the possibility of pre- 
dicting pilot flight performance in various aviation envi- 
ronments. The current report concerns the use of an 
automated performance-based test battery, measuring 
various aspects of cognitive and psychomotor func- 
tion, to eventually predict the flight performance of 
Marine jet pilots during various stages of flight training 
while comparing their test results to those of other 
aviation communities. A group of Marine jet pilots as- 
signed to operate the AV-8B vertical takeoff/landing 
attack jet were tested. No significant differences in test 
performance were found among the various sub- 
groups of student and experienced AV-8B pilots 
tested. The subject group, as a whole, performed most 
like pilots of other types of jet aircraft on some tests 
and more like helicopter pilots on other tests. 


162,739 


AD-A238 640/7/GAR PC A03/MF A01 
BDM International, Inc., Monterey, CA. 

ARI-NTC Mission Databases (Revised for 90-01 
Forward Databases) (User’s Guide). 

Final rept. 

J. D. Baldwin. Jun 91, 39p BDM/ARI-TR-0009, ARI- 
91-66 


Contract DABI-56-88-0016 


This report demonstrates the use of the U.S. Army Re- 
search Institute for the Behavioral and Social Sciences 
(ARI) mission databases for the National Training 
Center at Fort Irwin, CA. It has a general discussion of 
the types of data that are included in the databases, as 
well as general principles of variable naming. he text 
also contains a series of examples that use the 
INGRES query language to extract, categorize, and 
summarize data contained in the databases. It is in- 
tended as a learning guide for users of the database 
who wish to construct their own set of database que- 
ries associated with specific research requirements. 
We shail explore the principal linkages between the 
INGRES tables in the data base, that is the Player 
Identification Number (PID), Logical Player Number 
(LPN), and the Time of an event. It should be noted 
that our data bases are ‘event driven’, because all the 
entries in the Fire Event Table (FET), the Pairing Event 
Table (PET), and the Indirect Fire Missions Fired 
(IFMF) result from actions initiated in the training exer- 
cise. 


204 VOL. 91, No. 22 


ee 
MISSILE TECHNOLOGY 


Air & Space-Launched Missiles 


162,740 


DE91014562/GAR 

Los Alamos National Lab., NM. 
Satellite constellation selection. 
G. H. Canavan. May 91, 19p LA-12059-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


Analytical estimates can be used to produce and dis- 
cuss optimal constellations. They are in close agree- 
ment with phase-space estimates and exact solutions. 
They suggest that distributions of inclined orbits could 
reduce satellite numbers by factors of 2--3 while im- 
proving uniformity. 4 refs., 2 figs. 


Missile Launching & Support Systems 


162,741 


AD-A237 944/4/GAR PC A06/MF A02 
Armstrong Lab., Brooks AFB, TX. 
Acoustic Tests on a New Motor Generator System 
for the Minuteman Launch Control Centers at 
Alpha 01 and Sierra 00, Maimstrom AFB, Montana. 
a rept. 23 4 May 90 
M. Fairman. May 91, 121p Rept no. AL-TR-1991- 


Field tests of the acoustic performance of a new motor 
generator system (MGS) were performed at Minute- 
man Launch Control Centers (LCC) Alpha 01 and 
Sierra 00, Malmstrom AFB MT. This same MGS unit 
was accepted for use after the Hill Engineering Test 
Facilities (HETF) acoustic performance studies con- 
ducted in 1988. Rivet Mile from the Ogden ALC began 
installation of the new MGS at Malmstrom in the spring 
of 1990. Performance tests were requested by 00- 
ALC/MMGRM\M, and SAC, to compare with the HETF 
data and document the LCC acoustic environment 
with the new MGS operating in a field setting. This 
report presents our findings. 


Missile Trajectories & Reentry 
Dynamics 


162,742 


AD-A238 325/5/GAR PC A17/MF A04 
Advisory Group for Aeros; Pence) Research and Develop- 
ment, Neuilly-sur-Seine (France). 
Missile Aerodynamics: Conference Proceedings of 
Symposium of the Fluid Dynamics Panel Held in 
nae Germany on 23-26 April 1990. 

t 90, 400p 
Text in French and English. 


The symposium addressed many aspects of the aero- 
dynamic design and performance of missiles for the 
subsonic through to the hypersonic flight regimes and 
reviews were included covering the stability and con- 
trol of tactical missiles and the progress made in the 
field of store carriage and release. 31 papers were pre- 
sented in seven sessions. Topics considered in the 
symposium were: computational methods and valida- 
tion, empirical tools and experimental techniques, flow 
separation and interference effects, unconventional 
shapes and projectiles, tener and base flow, 
aerothermodynamics and rsonics. The volume in- 
cludes all the pacer wer gare Papers presented at the 
symposium together with a transcript of the discussion 
which took place at the conclusion of the meeting. 


Missile Warheads & Fuses 


162,743 
AD-A238 561/5/GAR PC A03/MF A01 
—_ Engineering Development Center, Arnold AFS, 


Carina Aerothermal Test at Mach 8. 

Final rept. 16-18 Apr 91. 

M. G. Hammond. Jul 91, 50p Rept no. AEDC-TSR- 
91-V12 

Prepared in cooperation with Calspan Field Services, 
Inc., Arnold AFS, TN. AEDC Div. 


The test articles were scale models of the Carina 
Space Recovery Vehicle. Carina is an axisymmetric 
model of a blunt, low lift-to-drag reentry vehicle. Sur- 
face pressure, heat transfer, force and moment, base 
pressure, and oil flow visualization data were acquired 
on four model configurations of the Carina Space Re- 
covery Vehicle. The test was conducted in the AEDC 
Hypersonic Wind Tunnel B at Mach 8 and free-stream 
Reynolds number of 0.75, 1.0, and 2.0 million per foot. 
Angle of attack was varied from 0 to 20 deg at roll 
angles of -180 to 180 deg. 


General 


162,744 

PAT-APPL-7-496 712/GAR 
A.T. and T. Technol 
Multiple direction vi 
Patent Application. 
F. Cericola, J. W. ett, T. L. Ernest, and T. G. 
Priddy. Filed 21 Mar 90, 23p DE91011639 

Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A01 
ies, Inc., Albuquerque, NM. 
tion fixture. 


An apparatus for simulating a rocket launch environ- 
ment on a test item undergoing centrifuge testing by 
subjecting the item simultaneously or separately to vi- 
bration along an axis of centripetal force and —_—— 
axis perpendicular to the centripetal force axis. 
apparatus includes a shaker motor supported by cen- 
trifuge arms and a right angle fixture pivotally connect- 
ed to one of the shaker motor mounts. When the 
shaker motor vibrates alon ong the centripetal force axis, 
the vibrations are imparted to a first side of the right 
angle fixture. The vibrations are transmitted 90 de- 
grees around the pivot and are directed to a second 
side of the right angle fixture which imparts vibrations 
perpendicular to the centripetal force axis. The test 
item is in contact with a third side of the right angle 
fixture and receives both centripetal-force-axis vibra- 
tions and perpendicular axis vibrations simultaneously. 
A test item can be attached to the third side near the 
flexible coupling or near the air bag to obtain vibrations 
along the centripetal force axis or transverse to the 
centripetal force axis. 1 fig. 


NATURAL RESOURCES 
& EARTH SCIENCES 


Cartography 


162,745 

AD-A238 026/9/GAR PC A04/MF A01 
Minnesota Univ., Minneapolis. Inst. of Child Develop- 
ment. 

Topographic Map Reading. 

Final rept. 1 May 88-31 Dec 90. 

H. L. Pick, and W. B. Thompson. 12 May 91, 60p 
AFOSR-TR-91-0590 

Grant AFOSR-88-0187 


Work completed includes a field study and protocol 
analysis of experienced map readers solving a local- 
ization problem. The analysis focused on identifying 





both the features the map readers attended to and the 
information processes involved in solving the problem. 
The information processes identified were reconnais- 
sance, map orientation, feature matching, relation or 
configuration matching, and hypothesis generation 
and evaluation. The laboratory simulation studies were 
conducted on the basis of the field study. They both 
involved matching a photographic scene to a station 
point and direction of view on a topographic map. Re- 
Sults of these studies tended to confirm the description 
of the features and processes from the field study. 
Two supplementary studies were carried out. One 
used an alternative laboratory map reading task and 
provided converging evidence for the effects of manip- 
ulation of the amount of information available in the 
map. The other study was carried out to determine the 
precision with which map readers could judge physical 
distance and slope from photographic scenes and 
maps. This ability would constrain the possibility of 
using metric information in map reading. Preliminary 
specification for a computational architecture for the 
problem solving aspects of the drop-off site problem 
was completed. The model includes both knowledge 
bases for features and hypothesized solutions as well 
as a control structure for guiding problem solving activ- 
ity. 


162,746 

AD-A238 307/3 Not available NTIS 

Naval Oceanographic and Atmospheric Research 

Lab., Stennis Space Center, MS. 

je ~oaa Reduction and Its Applications to Dig- 

Proceedings rept. 

H. Rosche. May 91, 12p NOARL-PR-91-020-351, 

SBI-AD-E040 022 

Availability: Pub. in GAPSIG Session Notes, U.S. 

DECUS 1991 Spring Symposium, p240-248, 5-10 May 

ae only to DTIC users. No copies furnished 
y 4 


Many image applications today require the display of 
digital data with more bits than are available on the 
display hardware. Whether this data is 8 bits of red, 
green, and blue (24 Bit) or a color compressed data set 
where 8 bits serve as an index into a color palette both 
may benefit from color reduction. Within red, green, 
and blue space there are more than 16 million possible 
colors. However, the human eye can perceive only 
about 350,000 distinct colors. Using this information, 
image colors may be compared to the other colors in 
the image and those that are sufficiently close and of 
the same hue may be removed and replaced with their 
counter part. The advantage of this approach has sev- 
eral possibilities. When using pc’s with limited color ca- 

bilities (16 to 256 colors) this allows more colors to 

chosen producing a better image with less color in- 
formation loss. If the image is to be compressed by 
some method then having less colors in the image re- 
sults in a higher degree of compression and less stor- 
age space. Finally considerations governing color dis- 
tance criteria and hue boundary exceptions are cov- 
ered. This presentation describes the methods and re- 
sults of attempts to reduce the number of colors re- 
quired in an image. The colors used may come from a 
standard palette or may be derived on an image by 
image basis. Regardless of the source of the image 
colors, reduction of close colors has many uses. Re- 
sults of each are briefly described in these session 
notes. 


162,747 

MIC-91-04584/GAR PC E17/MF E01 
Canadian Permanent Committee on Geographical 
Names, Ottawa (Ontario). 

Gazetteer of Canada: British Columbia. Third edi- 


tion. 

c1985, 306p SSC-M86-1/1985, ISBN-0-660-52773-1 
psa g English and French (Bilingual). Fold. map not 
ilmed. 


Gazeteer of BC, listing all officially registered names of 
physical features, together with nomenclature for a 
wide variety of cultural features as railway points, local- 
ities, communities, and incorporated cities, towns, vil- 
lages, district municipalities, Indian Reserves, and re- 

ional districts. Some cultural names, such as those 
or roads, public institutions, municipal parks, and cer- 
tain types of administrative areas (land districts and 
ecological reserves etc.) are not included. A glossary 
of generic terms is given. 


162,748 
N91-26581/9/GAR PC A03/MF A01 


NATURAL RESOURCES & EARTH SCIENCES 


Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. USSR: 


rth 
6 Mar 91, 38p JPRS-UES-91-002 
Trans. into English from Various Russian Articles. 


Topics addressed include: Arctic and Antarctic re- 
search; geology; meteorology; oceanography; atmos- 
pheric physics; and ecology. 


162,749 
N91-27601/4/GAR PC A03/MF A01 
New Hampshire Univ., Durham. 

Isy Mission to Planet Earth Conference: A Planning 
Meeting for the International Space Year. 

H. Meyerson. 1991, 42p NAS 1.26:188225, NASA- 
CR-188225 

Sponsored by NASA, Washington. Conference Held in 
Durham, NH, 29 Apr. - 1 May 1988. 


A major theme was the a rtunity offered by the 
International Space Year (I M) to initiate a long-term 
program of Earth observation mission coordination 
and worldwide data standardization. The challenge is 
immense and extremely time critical. A recommenda- 
tion was made to inventory the capabilities of Earth 
os spacecraft scheduled during the next 
decade. The ISY effort to strengthen coordination and 
standardization should emphasize global issues, and 
also regional initiatives of particular relevance to de- 
veloping nations. The concepts of a Global Information 
System Test (GIST) was accepted and applied to spe- 
cific issues of immediate concern. The importance of 
ISY Earth observation initiatives extending beyond re- 
search to include immediate and direct applications for 
social and economic development was stressed. Sev- 
eral specific Mission to Planet Earth proposals were 
developed during the Conference. A mechanism was 
set up for coordinating participation of the national 
space agencies or equivalent bodies. 


162,750 
N91-27603/0/GAR 
National 


PC A07/MF A02 
Aeronautics and Space Administration, 


Greenbelt, MD. Goddard Space Flight Center. 

1991 EOS Reference Handbook. 

D. Dokken. May 91, 146p NAS 1.83:144, NASA-NP- 
144 


The following topics are covered: (1) The Global 
Change Research Program; (2) The Earth a 
System (EOS) goal and objectives; (3) primary EO: 
mission requirements; (4) EOS science; (5) EOS Data 
and Information System (EOSDIS) architecture; (6) 
data policy; (7) international cooperation; (8) plans and 
status; (9) the role of the National Oceanic and Atmos- 
pheric Administration; (10) The Global Fellowship Pro- 
gram; (11) management of EOS; (12) mission ele- 
ments; (13) EOS instruments; (14) interdisciplinary sci- 
ence investigations; (15) points of contact; and (16) 
acronyms and abbreviations. 


162,751 

N91-27604/8/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Remote Sensing of Earth Terrain. 

Progress Report, 1 Jan -30 Jun 1991. 

J. A. Kong, H. Yueh, and R. T. Shin. 1991, 28p NAS 
1.26:188658, NASA-CR-188658 

Contract NAGW-1617 


Abstracts from 46 refereed journal and conference 
papers are presented for research on remote sensing 
of earth terrain. The topics covered related to remote 
sensing include the following: mathematical models, 
vegetation cover, sea ice, finite difference theory, elec- 
tromagnetic waves, polarimetry, neural networks, 
random media, synthetic aperture radar, electromag- 
netic bias, and others. 


162,752 
N91-28031/3/GAR PC A10/MF A03 
RAND Corp., Santa Monica, CA. 

RAND’s Cartographic Analysis and Geographic In- 
formation System (RAND-CAGIS): A Guide to 


System Use. ; 
A. L. Zobrist, L. J. Marcelino, and G. S. Daniels. 
1991, 217p RAND/N-3172-RC 


RAND-CAGIS (RAND’s Cust Analysis and Ge- 
ographic Information System (GIS)) is a modular GIS 
capable of raster, vector, and tabular data manipula- 
tion. It was developed for use at RAND to su 

computer bang: Ray policy analysis research. The 
system utilizes NASA-Goddard’s Transportable Appli- 


162,755 


Forestry 


cations Executive (TAE) host environment, and is cur- 
rently implemented on Sun Microsystem workstation 
using Sun View and X11 windowing systems. RAND- 
CAGIS’s role involves three main areas: (1) prepare 
geographic data for computer models; (2) facilitate the 
smooth exchange of data between models; and (3) 
— supplementary calculations for these models. 

he most common use of RAND-CAGIS involves pre- 
paring and integrating data from various sources for 
use in computer modeling activities. 


162,753 

PAT-APPL-7-331 551/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Programmable Remapper for image Processing. 


Patent Application. 

T. E. Fisher, R. D. Juday, and J. B. Sampsell. Filed 
30 Mar 89, 45p N91-23724/8 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A video-rate coordinate remapper includes a memory 
for storing a plurality of transformations on look-up 
tables for re ing input images from one coordinate 
system to another. h transformations are operator 

lectable. The remapper includes a collective proces- 
sor by which certain input pixels of an input image are 
transformed to a portion of the output image in a many- 
to-one relationship. The remapper includes an interpo- 
lative processor by which the remaining input pixels of 
the input image are transformed to another portion of 
the output image in a one-to-many relationship. The 
invention includes certain ific transforms for creat- 
ing output images useful for certain defects of visually 
impaired people. The invention also includes means 
for shifting input pixels and means for scrolling the 
output matrix. 


162,754 

PB91-801035/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 
VA. 


Geographic Information Systems (GIS). January 
— 1991 (Citations from the NTIS Data- 
Rept. for Jan 88-Oct 91. 

Sep 91, 61p 

Supersedes PB90-864182. 


The bibliography contains citations concerning theo- 
retical aspects and applications of geographic informa- 
tion systems (GIS). Data collection and nization 
methods, the use of artificial intelligence in photointer- 
pretation, and program overviews are among the 
topics discussed. Considerable attention is given to 
descriptions of selected GIS projects. Citations per- 
taining specifically to computer aided mapping are ex- 
cluded. (Contains 199 citations with title list and sub- 
ject index.) 


Forestry 


162,755 

DE91507456/GAR PC A15/MF A03 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 
IMA-Querschnittseminar ‘ geschae- 
digter Waldbestaende’. (Survey seminar ‘Fertiliza- 
tion of ailing tree stands’ by the IMA (inter-Ministe- 
rial Task Force of the Federal Government and 
Laender on Forest Decline/Air Pollution)). 

B. Hanisch. Oct 89, 344p KFK-PEF-55 

In German. IMA survey seminar on fertilization of ailing 
tree stands (2nd), Bayreuth (Germany), 21-22 Nov 


1988. 
U.S. Sales Only. 


The main theme of the symposium centers around 
questions regarding current mineral supply of ailing 
tree stands, revitalization through fertilization, and the 
impact of large-scale fertilizations on forest ecosys- 
tems. Magnesium deficiency as a major symptom can 
be lastingly mitigated by magnesium fertilization. Reju- 
venation and selective thinning of ailing tree stands, 
too, have mainly positive effects. Contrary to expecta- 
tions, there is no dramatic surge of nitrate in leachate 
from fertilization measures. Investigated were the root 
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dynamics and reactions of the humus body to acid nui- 
sances. A ing to the results obtained, novel forest 
decline is due to a complex interaction of biotic and 
abiotic factors. Questions that could not be answered 
were for the reliability of forest disease surveys, the 
natural ability of ailing forest to recover, current haz- 
ards to forests as a function of topographic exposure, 
and future bearings of soil acidification on ground and 
drinking water. Abatement of nuisances through politi- 
cal action, but also through private initiative on the part 
of the lation in order to fight the primary causes, 
on led for. (14 papers are individually recorded.) 


162,756 
MIC-91-04223/GAR PC E07/MF E01 
Petawawa National Forestry Institute, Chalk River (On- 


tario). 
LOGPLAN II: A model for planning logging and re- 
activities. 


Information report no. Pl-X-102. 
R. M. Newnham. c1991, 46p SSC-FO46-11/102- 
1991E, ISBN-0-662-18661-3 


LOGPLAN II is a linear-programming based model that 
can be used as a tool in formulating a forest compa- 
ny’s annual operating plan. Given the resources of 
wood, equipment, and planting stock that are avail- 
able, the model schedules harvesting and regenera- 
tion activities in such a way that the cost of meeting 
mill demands is minimized. The model can also be 
used to test a number of different planning strategies 
to ensure that the most effective is selected. This 
report outlines the development of the model since the 
1970s; gives formulae for the objective function and 
the constraints that may be im) on the harvesting 
system; illustrates the me of constructing a flow- 
chart for the system; describes the procedure for run- 
= the different programs to complete an analysis; 
and gives examples of input tables and output reports. 


162,757 

MIC-91-04234/GAR PC E07/MF E01 

Forest Resource Development Agreement (Canada). 

Effect’ a ae aa day and d ht treat 
of nursery y a - 

ments on development and early farmtield per- 

formance of western redcedar. 

FRDA report no. 155. 

M. J. Krasowski, J. N. Owens, and C. D. B. Hawkins. 

c1990, 44p ISBN-0-7726-1268-4 


This study describes first-year growth of containerized 
western redcedar seedlings, including growth rates for 
several morphological characters, apical transitions in 
leaf initiation, and stomatal distribution on leaf and cot- 
yledon surfaces. One-year-old container grown seed- 
lings of western redcedar were subjected to short (8 h) 
day stress and/or moisture stress and their response 
compared to that of untreated seedlings. The treat- 
ments were applied at various times during the grow- 
ing season and lasted 2 and 4 weeks. 


162,758 

MIC-91-04241/GAR PC E12/MF E01 

Forest Resource Development Agreement (Canada). 

Guide to the response of common plants in British 
itments. 


ISBN-0-7726-1269-2 


This guide summarizes the important autecological 
characteristics of 35 common plants and provides in- 
formation about they respond to various manage- 
ment practices such as overstory removal, manual 
treatments, chemical treatments, mechanical site 
preparation, and prescribed burning. 


162,759 

MIC-91-04287/GAR PC E07/MF E01 
Nova Scotia. Dept. of Lands and Forests, Halifax. 
Nova yoy Dept. of Lands and Forests: Annual 


report 
c1989, 65p 


Annual report of the Department, presenting informa- 
tion on the ntal functions and organization, 
forest policy, and relevent legislation. The Dept. is 
charged with managing Crown lands, providing a 
system of parks, protecting forests, wildlife and 
beaches. Its responsibilities pertain to the productivity 
of forests, the supply of forest products, conservation 
of water and enhancement of recreational and scenic 
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values. Activities for the Mae are described by branch 
and division, including (Policy and Program Develop- 
ment Branch) Wildlife, Parks and Recreation, Exten- 
sion Services, Forest Products Development, Urban 
Forestry; (Forestry Branch) Reforestation and Silvicul- 
ture, Forest Resources Planning and Mensuration, 
Forest Protection; (Operations Branch) Private Land 
Forest Management, Crown Land Forest Manage- 
ment, Enforcement and Hunter —* (Land Services 
Branch) Surveys, Land Resources, Provincial Crown 
Lands Record Centre. 


162,760 

MIC-91-04524/GAR PC E12/MF E01 
Ontario. Forest Resources Group, Toronto. 
Silvicultural guide for the Tolerant Hardwoods 
Working Group in Ontario. 

Science and technology series no. v. 7. 

H. W. Anderson. c1990, 194p ISBN-0-7729-6939-6 


This guide has been prepared to assist in the planning, 
execution and evaluation of silvicultural techniques ap- 
propriate to the tolerant hardwoods (hard (Sugar) 
maple, beech, yellow birch, eastern hemlock, red oak, 
white ash, black cherry) in productive forest Crown 
lands in Ontario. Information is presented on harvest- 
ing, regenerating and tending, while maintaining other 
forest and environmental values, of even-aged and 
uneven-aged forests that usually have been lightly cut 
over in an uncontrolled manner. 


162,761 

MIC-91-04582/GAR PC E17/MF E01 
British Columbia. Forest Resources Commission, Vic- 
toria. 

Forest Resources Commission: The future of our 


forests. 
A. L. Peel. c1991, 259p ISBN-0-7726-1330-3 
Executive summary (41 p.) laid in. 


The Commission was established in 1989 to examine 
the state of the province’s forest land base and to rec- 
ommend improvements to the way it is managed. This 
summary of the final report presents the results of the 
Commission’s work in the areas of land use planning, 
management and financial structure, tenure, financial 
and economic considerations, inventories, forest prac- 
tices, education, and public participation in forest plan- 
ning and management. 


162,762 
MIC-91-04606/GAR PC E17/MF E01 
Forestry Canada. Economics Branch, Ottawa (Ontar- 


io). 

Selected forestry statistics: Canada, 1990. 
Information report no. E-X-44. Annual publication. 
c1990, 245p SSC-FO29-7/44E, ISBN-0-662-18242-1 


Series of tables on Canadian forest resources and re- 
lated management activities, commodity production, 
shipments and trade, principal and employment statis- 
tics by industry sector, as well as selling price indexes, 
financial data, and economic indicators. Some trans- 
portation, construction, and international data were 
added to complete the picture. A glossary of the main 
forestry and economic terms used is included. Data 
mainly covers the 1980s, with some historical informa- 
tion from 1977 and 1979. 


162,763 

MIC-91-04713/GAR PC E12/MF E01 
British Columbia. Forest Resources Commission, Vic- 
toria. 

Resources Commission: Background 
papers, vol. 3. 

c1991, 118p 

Contents: Management performance on forest tenure, 
summary of findings -- Review of forest tenures in Brit- 
ish Columbia / Sterling Wood Group Inc. -- A History of 
forest tenure policy in British Columbia, 1858-1978. 


The Commission was established in 1989 to examine 
the state of the province’s forest land base and recom- 
mend improvements to the way it is managed. This 
background paper provides information on the man- 
agement performance of various tenures in BC with 
emphasis on Tree Farm Licences (TFL). It also covers 
MFUs, a land tax assessment definition, and TSAs, ad- 
ministrative units used for yield analysis calculations 
and allowable cut allocations. A questionnaire was 
sent to all licensees and telephone and personal inter- 
views were also conducted. The report summarizes 
the responses by each question and gives general 
comments appropriate for the Commission’s informa- 
tion and understanding of the responses. 


Forest 


162,764 

MIC-91-04752/GAR PC E07/MF E01 
Canada-Quebec Subsidiary Agreement on Forest De- 
velopment, Sainte-Foy (Quebec). 

Canada-Quebec Subsidiary Agreement on Forest 
Development: Annual report 1989-90. 

c1990, 6383p SSC-FO1-5/1990E, ISBN-0-662-18344-4 


Annual report of the Agreement in the 5th year of a 5- 
year agreement signed April, 1985 to stimulate forestry 
development and to increase the economic impact of 
forestry activity in Quebec. The report gives a brief 
background of the Agreement and reviews the objec- 
tives, programs and activities involved as well as the 
budget allotted to each component; gives an update of 
the programs in Crown land forest management, man- 
agement of private and federal woodlands, green- 
house infrastructures, and the fight _— maple die- 
back; and outlines programming for the next year. Ap- 
pendices include expenditures by activity and adminis- 
trative region, applied research projects funded and re- 
search projects dealing with the maple dieback pro- 
gram. 


162,765 

PB91-220624/GAR PC A11/MF A03 
Rocky Mountain Forest and Range Experiment Sta- 
tion, Fort Collins, CO. 

Armillaria Root Disease. 

Agriculture handbook. 

C. G. Shaw, and G. A. Kile. Mar 91, 246p 
AGRICULTURE/HB-691 

Prepared in cooperation with Commonwealth Scientif- 
ic and Industrial Research Organization, Hobart (Aus- 
tralia). Div. of Forestry and Forest Products. 


The volume synthesizes the available information on 
the taxonomy, physiology, and life history of Armillaria 
spp. The book begins with a discussion of the taxono- 
my and nomenclature of Armillaria species. This leads 
into chapter 2 wherein the concept and significance of 
biological species are explored as are the sexual pat- 
terns and life cycle of the fungus. The nutritional, bio- 
chemical, and physiological requirements of the 
fungus and the biochemical basis for its interactions 
with hosts are considered in chapter 3. Attributes of 
inoculum and the infection process are discussed in 
chapter 4. Disease symptoms and diagnosis are treat- 
ed in chapter 5. Pathogenicity and various ways of as- 
sessing it are discussed in chapter 6. The next three 
chapters consider the role of stress factors in promot- 
ing disease and address disease development in natu- 
ral forests and manmade plantations. Chapter 10 intro- 
duces mathematical modeling as a means to quantify 
disease development. Chapter 11 presents manage- 
ment and control methods. 


162,766 
PB91-220756/GAR 
Forest Service, Portland, OR. Pacific Northwest 
Region. 

Concept and Application of Growth Basal Area: A 


PC A06/MF A02 


Forestiand Stockability Index. 
Forest Service technical paper. 
F. C. Hall. Jan 89, 1038p USFS-R6-ECOL-TP-007-89 


The primary purpose of the monograph is to docu- 
ment, as completely as possible, the background, de- 
velopment, and use of growth basal area (GBA). A 
second purpose is to provide the field forester with in- 
structions on the use and interpretation of GBA. GBA 
is a site-specific measure of forestland stockability-- 
i.e., it indicates how many trees a site is capable of 
supporting. Stocking is expressed in terms of basal 
area per hectare, assuming 25 mm per decade diame- 
ter growth on dominant trees. In this way, sites can be 
compared on the basis of how much basal area they 
= ow at a diameter growth level of 25 mm per 
lecade. 


162,767 
PB91-221234/GAR PC A04/MF A01 
National Wildfire Coordinating Group. 

Field Quality Control of Fire Retardant Chemicals. 
Third Edition. 

C. W. George, C. W. Johnson, P. R. Hill, and T. 
Kelley. Mar 91, 64p 

Sponsored by National Association of State Foresters, 
Washington, DC. 


Millions —— of forest fire retardants are dropped 
on wildland fires every year. For both tactical effective- 
ness and cost effectiveness the retardant must be 





properly formulated and prepared. Retardants in use 
have been subjected to laboratory testing wherein the 
performance of propery mixed retardant is measured 
and evaluated (USDA Forest Service 1982b, 1986). 
Retardants should also be tested in the field to assure 
that certain critical characteristics are being main- 
tained. The Guide describes bead long-term fire re- 
tardant products, their physical/chemical properties, 
and step-by-step procedures and instructions for 
measuring retardant properties in the field. Some of 
the retardants included in the Guide may not be ap- 
proved for a specific agency’s use as a result of vary- 
ing policies. Calibration and conversion tables for each 
product are included in the Guide. 


162,768 

PBS91-221846/GAR PC A03/MF A01 
Forest Service, Denver, CO. Rocky Mountain Region. 
Draft Below-Cost Timber Sales Assessment. 

Forest Service technical rept. 

Nov 90, 36p 


The purpose of the assessment is to: Briefly trace the 
development of the Below-Cost Timber Sale (BCTS) 
issue; ibe how the economics and timber sales 
programs in the Rocky Mountain Region are respond- 
ing to the BCTS issue; and Recommend needed 
changes in the current direction of the Rocky Mountain 
Region to improve management of the BCTS issue. 
The assessment begins by tracing the history of the 
BCTS debate as it has developed over the past 10 to 
15 years. Policy statements on the BCTS issue made 
by the Department of Agriculture and Forest Service 
are included to describe current policies regarding the 
issue. It then examines the oe being taken in the 
Region in response to the BCTS issue. The Conclu- 
sions recommend the needed direction and a planning 
guide regarding the BCTS issue for the Rocky Moun- 
tain Region. 


162,769 

PB91-226258/GAR PC A08/MF A02 
Northeastern Forest Experiment Station, Radnor, PA 
Abstracts of Papers Presented at the Internationa 
Symposium on Applications of Biotechnology to 
Tree Culture, Protection, and Utilization. Held in 
Columbus, Ohio on August 5-8, 1991. 

Forest Service general technical rept. (Final). 

B. E. Haissig, T. K. Kirk, W. L. Olsen, K. F. Raffa, 
and J. M. Slavicek. 1991, 158p FSGTR-NE- 152, 
NEFES/91-18 


The publication is comprised of thirty-four abstracts 
and 43 poster abstracts on aspects of the application 
of biotechnology/molecular biology to forestry re- 
search in the areas of woody plant growth, protection, 
and utilization presented at an international confer- 
ence held in Columbus, Ohio, August 5-8, 1991. 


162,770 

PB91-227231/GAR PC A03/MF A01 
North Central Forest cae teh go Station, St. Paul, MN. 
Bibliography of ‘Populus’ Cell and Tissue Culture. 
Forest Service general technical rept. 

+ _ Ostry, and K. T. Ward. 1991, 31p FSGTR-NC- 


The bibliography is intended to serve as an internation- 
. reference for literature covering poplar research 

ranging from clonal micro-propagation to genetic 
transformation. All citations available from 1990 at 
publication time are included; however, because of the 
time lag between publication and availability of ab- 
stracts, other citations may be available at a later date. 
Citations are arranged by subject area and alphabeti- 
cally by author. An author index is included. 


162,771 

PB$1-227249/GAR PC A03/MF A01 
Southeastern Forest Experiment Station, Asheville, 
Ni 


iC. 
Southern Pulpwood Production, 1989. 
Forest Service resource bulletin 
C. C. Hutchins. Jun 91, 33p FSRB- SE-119 
See also PB91-212993. 


Almost 61 million cords of pulpwood were produced i z 
the South during 1989. Production decreased by 2 pe: 
cent from the previous year because of an 8-percent 
decrease in the use of residues. In the region, 106 
pulpmills with pulping capacity of 127,849 tons per day 
were operating. 


162,772 


P89 1.227298/GAR PC A03/MF A01 


NATURAL RESOURCES & EARTH SCIENCES 


Northeastern Forest Experiment Station, Delaware, 
OH. Forestry Sciences Lab. 
a of Hardwood Market Statistics: Winter 


Forest Service research note. 
J. W. Nolley. 1991, 44p FSRN-NE-344 
See also PB90-266255. 


The publication provides current and historical infor- 
mation on primary and secondary hardwood product 
— prices, international trade, and employ- 
men 


162,773 

PB91-227355/GAR PC A20/MF A04 
Northeastern Forest Experiment Station, Delaware, 
OH. Forestry Sciences Lab. 

Towards Understanding Thysanoptera. 

Forest Service general technical rept. (Final). 

B. L. Parker, M. Skinner, and T. Lewis. 25 Jul 91, 
462p FSGTR-NE-147, NEFES/91-17 

Proceedings of International Conference on Thrips, 
Burlington, VT., February 21-23, 1989.Color illustra- 
tions reproduced in black and white. Prepared in coop- 
eration with Vermont Agricultural Experiment Station, 
Burlington. 


The document presents thirty-one papers and three 
posters on the si caer biology, behavior and 
management of Thysanoptera, with particular refer- 
ence to Taeniothrips inconsequens (Uzel), pear thrips, 
that were delivered at an international conference in 
Burlington, Vermont. 


162,774 
PB$1-227421/GAR PC A03/MF A01 
Forest ice, Ogden, UT. Intermountain Research 


Station. 
of Aspen a Suckering on Burned 


Regeneration 
Sites in Western Wyoming 
Forest Service research paper. 
D. L. Bartos, W. F. Mueggler, and R. B. Campbell. 
Jul 91, 14p FSRP/INT-448 


The suckering response of aspen was monitored on 
four burned areas in western ag. pone boom rage a — 
period. 


Although the number of 

varied greatly between areas, the trends in on 
were similar over the 6 years: a relative abundance the 
first year after burnin ng followed by an abrupt decline 
by the third year and a gradual decline in numbers 
thereafter. Sites burned in the —_—— more 
than twice as many suckers as those burned in the fall. 
Only 40 percent of the variability between sites in 
number of suckers the second postburn year and only 
44 percent of the variability the sixth year could be ac- 
counted for by season of burn and preburn site and 
stand characteristics. Sucker production on burned 
areas is compared with similar production on two 
clearcut areas. 


162,775 
PB91-227678/GAR PC A03/MF A01 
North Central Forest Experiment Station, St. Paul, MN. 
= Statistics for Minnesota’s N Pine 

in 
Forest Service resource bulletin. 
P. Murray. 1991, 47p FSRB-NC-131 


Fieldwork for the Minnesota Northern Pine Unit forest 
inventory was begun in July 1988 and completed in 
October 1990. Reports of four previous inventories of 
Minnesota’s timber resource are dated 1936, 1953, 
1962, and 1977. More accurate survey information 
was obtained during the survey than otherwise would 
have been feasible because “of intensified field sam- 
pling. Such sampling was made possible through the 

cooperation and assistance of the Minnesota Depart- 
ment of Natural Resources (MDNR). Data for the 
Northern Pine Unit were collected by contract crews 
hired and supervised by the MDNR. To aid in determin- 
ing current timber removals, the MDNR also surveyed 
primary wood-using plants in the State. 


162,776 

PB91-230168/GAR PC A04/MF A01 
South of Scotland Electricity Board, Gi ‘ 

Forest Statistics for the Mountains of Caroli- 
na, 1990. 

Forest Service resource bulletin. 

T. G. Johnson. 7 aug 91, 60p FSRB-SE-118 

See also PB85-203057. 


Since 1984, area of timberland in the Mountains of 
North Carolina has declined less than 1 percent and 


162,780 


Forestry 


coment totals 3.9 million acres. Nonind 
forest control 
ne ile 27, 
ni whe 27 acres per year were regenerated 
by both natural and artificial means. Volume of hard- 
wood ing stock increased 6 percent to 6.6 billion 
pe leet. Volume of softwood growing stock in- 
3 percent to 1.7 billion cubic feet. Net annual 
growth of hardwoods declined 21 percent to 132 mil- 
ion cubic feet. Softwood growth increased 3 percent 
to 44 million cubic feet. Annual removals of hardwood 
— stock increased 39 percent to 72 million cubic 
eet; softwood removals were up 2 percent to 35 mil- 
lion cubic feet. Annual mortality of hardwood growing 
stock more than doubled to 52 million cubic feet. 


162,777 


PB91-230177/GAR PC A04/MF A01 
ern Forest Experiment Station, Asheville, 


NC. 

Forest Statistics for North 1990. 
Forest Service resource bulletin 

T. G. Johnson. 2 Aug 91, 71p FSRB-SE- 120 
See also PB85-203040. 


Since 1984, area of timberland in North Carolina de- 
clined almost 78,000 acres to 18.7 million acres. Non- 
industrial private forest landowners control 
of the State’s timberland. Area classified as a pine type 
declined 3 percent to 6.3 million acres. Nearly 295,000 
acres were harvested peg bw while 357,000 per year 
were regenerated both by artificial and na 
Volume of softwood growing stock increased 4 per- 
cent to 12.5 billion cubic feet. Volume of hardwood 
‘stock increased almost 5 percent to 20.2 bil- 
lion feet. Net annual growth of softwoods in- 
<a 18 rethend aren to 590 million cubic feet. In con- 
wr em was down 9 percent to 570 mil- 
foes cubic feet. Annual removals of softwood growing 
stock increased 19 percent to 512 million cubic feet; 
hardwood removals jumped 36 percent to 428 million 
cubic feet. Annual mortality of softwood growing stock 
remained stable at 116 million cubic feet, eas 
hardwood mortality doubled to 150 million cubic feet. 


162,778 


PB91-230193/GAR PC A04/MF A01 

North Central Forest Experiment Station, St. Paul, MN. 
of Soils and Tree Wood Tissue Across a 

Lake States Sulfate 

Forest Service resource bulleti 

Le: _ and D. F. Grigal 6 Jun 91, 69p FSRB- 


There is general concern that atmospheric pollutants 
may be affecting the health of forests in the USA. The 
hypotheses tested were that the wet sulfate deposition 
gradient across the Lake States: (1) is reflected in the 
amount of accumulated sulfur in the forest floor-soil 
system and tree woody tissue and (2) is related to dif- 
ferences in tree radial increment. The authors present 
pd are pean weber ta ah Nats eto 
chemical) on the study plots. Knowledge of the proper- 
ties of soil and woody tree tissue is needed for under- 
standing and interpreting relations between sulfate 
deposition, sulfur accumulation in the ecosystem, soil 
and tree , and tree growth and climatic varia- 
tion. The report provides a summary of those data for 
study, poten and interpretation. 


162,779 


PB91-231654/GAR PC A05/MF A01 
Forest ao Portland, OR. Pacific Northwest Re- 


research paper. 
D. F. Flora, A. L. Anderson, and W. J. McGinnis. Jan 
91, 77p FSRP-PNW-432 


Pacific Rim trade in softwood amounts to about 
$3 te — of which the U.S. share is about $2 
a significant part of the forest 
Northwest. The 10 major Pacif- 
lient and competitor countries differ 
in trade and in their policies affect- 
ing the roberta 


162,780 


PB91-231662/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 
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poems ey? of Thinned White Fir Stands to Fertiliza- 
with Nitrogen Plus Sulphur. 

poe Service research note. 

P. H. Cochran. Mar 91, 16p FSRN-PNW-501 


A ae lication of 200 pounds nitrogen (N) plus 33 

inds of sulphur (S) per acre to white fir (Abies con- 
a (Gord. & Glen.) Lindl.) increased periodic annual 
increments of basal area and volume by 1.7 sq ft/ 
acre/year and 43 to 68 cu ft/acre/year respectively 
over 4- or 5-year periods. The stands become infested 
with budworms (Choristoneura occidentalis Freeman 
and C. retiniana (Walsingham) after fertilization there- 
by causing increased variability in height growth. The 
influence of fertilization on height growth therefore was 
Statistically significant in only one of the two stands 
studied. Evidence in these and other studies suggest 
that thinned white fir and grand fir (Abies grandis 
(Dougl. ex D. Don) Lindl.) respond well to N plus S on 
pumice and ash soils and to N on many other soils. 
Rates of N application higher than 200 pounds per 
acre are not recommended. 


162,781 

PB91-231787/GAR PC E07/MF E07 

Oxford Forestry Inst. wwhng ag 

Provenance Variation ‘Pinus caribaea’, ‘P. oo- 
carpa’ and bie a Doage yg ae 

J. S. Birks, and R. D. B ISBN-O- 

85074-116-5, n TROPICAL F FORESTRY | APERS-21 


For thirty years the Oxford Forestry Institute has con- 
ducted the classic stages of genetic resources explo- 
ration, evaluation, conservation and utilization of many 
tropical tree species. These have included conifers, 
fine hardwoods, arid zone multipurpose species and 
latterly African Acacia species. The exploration stage 
has involved intensive collection throughout the natu- 
ral range of a given species while the evaluation stage 
has entailed field provenance trials in many countries 
and sites. The whole program is one of the best exam- 
ws of the benefits of collaborative network research. 

he report includes the analysis and summary of re- 
sults of the major international series of provenance 
trials of three major pine species from Central America 
grown on sixteen sites (Pinus caribaea) and thirteen 
sites (P. oocarpa and P. patula ssp. tecunumanii). 
These three species are the most commonly used and 
promising species for industrial timber, pulp and resin 
plantations on a wide range of tropical site conditions. 
The extent of provenance variation and site specificity 
are so great that each grower should evaluate the in- 
formation for his or her own decision-making and the 
report provides the basic material and interpretation to 
facilitate such decisions. 


162,782 
PB91-231795/GAR PC E06/MF E06 
Oxford Forestry Inst. (England). 

Cordia alliodora: A Promising Tree for Tropical 
Agroforestry. 

A. Greaves, and P. S. McCarter. 1990, 47p 
TROPICAL FORESTRY PAPERS-22 


Much more could be done to help tropical forest con- 
servation if known facts were collated, reviewed and 
made available in an easily-read form. The Oxford For- 
estry Institute (OFI), with its unrivalled library and 
broad professional experience of tropical forestry, is 
uniquely placed to prepare efficiently such r 


sreaeaas for Monitoring Tree Growth and Site 


. " Adlerd ard. 1990, 204p ISBN-0-85074-118-1, 
TROPICAL FORESTRY PAPERS-23 


Procedures for monitoring the growth of forest planta- 
tions, principally in the tropics, are presented. Chapter 
one details the scope of the manual and the objectives 
of a growth monitoring system in forest plantations. 
Chapter two is an elementary summary of the steps to 
be taken in planning a continuous forest inventory. 
Chapter three gives details on how to lay out the differ- 
ent types of sample plots in the field with step by step 
instructions on how to record the measurements and 
SS This is followed by details of summariz- 
the data file, with information on spreadsheets, da- 
ses and other peeas. The final chapter argues 
that a number of complimentary controlled experi- 
ments are required to test the effects of stand density, 
fertilization and other treatments in order to under- 
stand the results of the continuous forest a 
— Some model ‘experimental’ plans are pro 


162, 
PBS 1-232207/GAR PC A04/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 
the KenalPonineula, Aloka. of Forest Vegetation of 
the Kenai Peninsula, A' 
Forest Service research p: 
K. M. Reynolds. Aug 90, rap ‘ap FSRP-PNW-424 


A total of 5,597 photo points was systematically locat- 

on 1:60,000-scale high altitude photographs of the 
Kenai Peninsula, Alaska photo interpretation was used 
to classify the vegetation at each grid position. Of the 
total grid points, 12.3 percent were classified as tim- 
berland; 129 photo points within the timberland class 
were randomly selected for field survey. The number 
of sample points visited in each of three forest cover 
types (conifer, broadleaf, and mixed conifer-broad- 

leaf) was proportional to the gt of the —_ 
type in the photo sample. Two-way indicator 
analysis INSPAN) was used to develop a ie 
chical classification of the forest communities ob- 
served on the peninsula brief descriptions are present- 
ed for the 11 recognized communities with discussion 
of their relation to basic physiographic and edaphic 
characteristics. 


162,785 

PB91-232249/GAR PC A04/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

National Forest Timber Supply and Stumpage Mar- 
kets in the Western United States. 

Forest Service research paper. 

D. M. Adams, and R. W. Haynes. Jun 91, 59p FSRP- 
PNW-435 


The paper presents a theory and model of the National 
Forest timber supply process, from sale to harvest, 
and the integration of National Forest with non-Nation- 
al Forest elements in the aggregate timber supply of a 
region. The explanatory power of the model is tested 
by using historical data from the Douglas-fir (Pseudot- 
suga menziesii (Mirb.) Franco) region of western 
Oregon and Washington. After a review of past work, 





This was recognized 20 years ago when Alan Lamb 
wrote the first of a series of monographs on fast-grow- 
ing timber trees. The OFI’s policy is to continue pub- 
es 7 these reviews in support of its long-runnii inl 

concerning the conservation and i ae ee 
of oregon fomnat @ genetic resources. Thus, the onion: 
tion not only summarizes the results of OFI work, sup- 
ported by the Overseas Development Administration 
(ODA), on provenance variation in Cordia alliodora but 
it also reviews all the information on the species pub- 
lished up to 1987. The review is not written as a techni- 
cal manual on how to grow and use C. alliodora. It is 
intended to provide the manager with an insight into 
past experience with the species, including both suc- 
cesses and failures, and to draw attention to the range 
of es options that are available. It is the re- 
sponsibility of the manager to identify what is relevant 
to his or her own circumstances, to modify where ap- 
propriate, and to incorporate it in a realistic manage- 
ment regime according to the principles of good forest- 
ry practice. 


162,783 
PB$1-231803/GAR 
Oxford Forestry Inst. (England). 
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the | components of the National Forest supply 
process are examined and models developed. Results 
of an empirical test for the Douglas-fir region are pre- 
sented together with a simulation of future market = 
velopment. A final section summarizes the findi 
and offers some generalizations and suggestions Br 
further research. 


Geology & Geophysics 


162,786 

AD-A238 558/1/GAR PC A01/MF A01 
Scripps Institution of Oceanography, La Jolla, CA. 
Marine Physical Lab. 

Test of Newtonian rp Using DSV Sea Cliff. 
Final rept. 1 Oct 88-31 Dec 91. 

J. A. Hildebrand, yd - A. Zumgerge. Jun 91, 5p 
Rept no. MPL-U-48/9 

Contract N0001 4-00-1063 


Several recent geophysical measurements have 
searched for deviations from Newton’s inverse square 


law by ey by! range dependence of the gravitation- 
al constant G. One group of these experiments ob- 
serves the vertical gravity gradient above the earth 
using measurements on tall towers and tests for devi- 
ations from Newtonian gravity but provides no direct 
estimate of G. Another group of geophysical experi- 
ments observes gravity from material slabs of known 
density by seroreng | within mines and boreholes or 
one fluctuating lakes. Collectively, these experi- 
ments offer little evidence for deviations from Newtoni- 
an gravity in the scale range 10 m to 1200 m. 


162,787 

DE91013925/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Equal-hazard response spectra for Lawrence 
Livermore National Laboratory. Final report. 
Progress rept. 

1990, 42p UCRL-CR-107281 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


In 1985 a set of equal-hazard response spectra were 
developed for Lawrence Livermore National Laborato- 
ry from the results of probabilistic seismic hazard anal- 
yses. These analyses were conducted using the char- 
acterization of the seismic potential of the Livermore 
Valley developed by Lawrence Livermore National 
Laboratory sae arom The equal-hazard spectra were 
developed by examining the relative contributions of 
various magnitude events to the hazard for peak 
ground acceleration and developing the appropriate 
spectral shapes to attach to the peak accelerations 
corresponding to four selected return periods. The var- 
iation of response spectral ordinates as a function of 
earthquake magnitude and distance-to-rupture were 
based on studies defining spectral shapes and limited 
work defining the effect of magnitude on spectral or- 
dinates. Since that time a number of researchers have 
published sets of attenuation relationships for re- 
sponse tral ordinates. This report presents a re- 
calculation of the equal-hazard response spectra using 
these more recent spectral ordinate attenuation rela- 
tionships. The seismicity parameters (seismic source 
location, fault geometry, earthquake recurrence tests, 
and maximum magnitudes) used in the recalculation 
are those developed for the original study augmented 
by consideration of alternative models for the relative 
frequency of various magnitude earthquakes. 11 refs., 
19 figs., 1 tab. 


162,788 

DE91014322/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 

Borehole Radar Evaluation Program: Antenna de- 
signs for optimal fru G 

J. G. Castle, and H. E. Morris. May 91, 51p SAND- 
90-1050 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


The thrust of this progress report deals with the signifi- 
cant advances we have made in the past few months 
toward optimal radiating efficiency and optimal direc- 
tionality from antenna arrays that fit inside a 5.5 in.-OD 
tool. The reasons spawning this development effort on 
antennas are the many uses for underground radar 
systems that can be built around such high-perform- 
ance antennas. Targets of interest include large man- 
made voids, natural voids in strata, fractures zones in 
hard rock, edges and internal faults in salts domes and 
laciers, etc. Recent progress includes observation of 
radiation patterns of several dipole arrays which 
we designed to fit within a 5.5-inch OD borehole tool 
and to radiate efficiently at wavelengths in the band 
from 0.4 meter to 2 meters with optimal directionality. 
Front-to-back ratios of 15 dB are consistently ob- 
served in the horizontal plane of these arrays. These 
antennas are observed to radiate with high efficien- 
cies, less than 1 dB loss, into air at 1.3 meter wave- 
length. 18 figs. 


162,789 

DE91014548/GAR PC A04/MF A01 

— National Labs., Albuquerque, NM. 
haracterization of fracture surfaces in dolomite 

rock, Culebra Dolomite Member, Rustler Forma- 


Te 1 Sewards. Mar 91, 66) ’ iccaniiiaiag 
Contract AC04-76DP0078 
Sponsored by Department - Energy, Washington, DC. 


The Culebra Dolomite Member, Rustler Formation, 
southeastern New Mexico, is characterized by a high 





fracture porosity. Bedding plane fractures are predomi- 
nant, but vertical and high-angle fractures are also 
common. The information presented in this report for 
horizontal fractures shows that: horizontal water-bear- 
ing fractures in dolomite and calcite rock tend to occur 
in zones where clay and quartz are concentrated, par- 
ticularly along clay seams, and secondary minerals, 
primarily sum and some calcite, are precipitated 
from solution onto the fracture surfaces. No surfaces 
of vertical or high-angle fractures that were clearly 
identifiable as water-bearing were discovered in the 
cores examined. 4 refs., 30 figs., 7 tabs. 


162,790 

DE91014564/GAR PC A15/MF A03 
Sandia National Labs., Albuquerque, NM. 

WIPP Salado hydrology ram data report No. 1. 
G. J. Saulnier, P. S. Domski, J. B. Palmer, R. M. 
peer and W. A. Stensrud. May 91, 341p SAND- 


Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


WIPP Salado Hydrology —_ Data Report 
(number sign)1 presents hydrologic data collected 
during permeability tests of the Salado Formation per- 
formed from August 1988 through December 1989. 
Analysis and interpretation of the test data are pre- 
sented in a separate report. The report presents the 
results of the drilling and testing of six boreholes drilled 
from the WIPP underground facility 655 m below 
ground surface in the Salado Formation. Permeability 
tests were conducted using multipacker test tools with 
inflatable packers to isolate borehole intervals to allow 
formation pore-pressure buildup and subsequent 
pulse-withdrawal tests. Test data include pressures 
and temperatures in brine-filled, packer-isolated test 
intervals and borehole-closure and axial test-tool- 
movement measurements. Permeability tests were 
performed after installing multipacker test tools in test 
boreholes, inflating the packers, and allowing pres- 
sures to build up in the isolated intervals. Pulse-with- 
drawal tests were performed after buildup pressures 
approached the apparent formation pore pressure. 
Pulse injections were sometimes performed to in- 
crease the fluid pressures in isolated intervals. Compli- 
ance tests were conducted in lengths of steel and 
stainless-steel casing to evaluate the mechanical per- 
formance of the multipacker test tools. The stainless- 
steel compliance-test chamber was installed with ex- 
ternally mounted thermocouples in a downward- 
angled borehole in Experimental Room 4. Compliance 
tests included leak tests and simulated pulse-injection 
= pulse-withdrawal sequences. 9 refs., 143 figs., 2 
tabs. 


162,791 
DE$1014690/GAR PC A13/MF A03 
Washington Univ., Seattle. 

Investigation of hydrothermal boiling and steam 
quenching as possible sources of voicanic tremor 
and geothermal ground noise. Final report. 
Doctoral thesis. 

R. C. Leet. 1991, 292p DOE/ER/13979-2 

Contract FG06-88ER13979 

Sponsored by Department of Energy, Washington, DC. 


Volcanic tremor and geothermal ground noise are sus- 
tained seismic emissions associated with volcanic and 
geothermal activity. In this study | investigate whether 
such signals could be caused by boiling or steam 
quenching in liquid-dominated zones of subterranean 
hydrothermal systems. The framework for the study is 
a conceptual model that assumes: (1) the fundamental 
source of seismic energy is the growth/collapse of 
steam bubbles in liquid water; (2) boiling/steam- 
quenching-induced fluid-pressure oscillations are 
damped entirely by seismic radiation; (3) seismic 
energy is attenuated only be geometrical spreading. 
The results indicate that oo quenching can 
generate seismic emission with maximum amplitudes 
of order 1--10 sq cm reduced displacement. This is 
comparable to observed amplitudes of geothermal 
ground noise and shallow non-eruption volcanic 
tremor, suggesting that hydrothermal boiling and 
steam quenching are plausible sources of such sig- 
nals. 113 refs., 51 figs., 4 tabs. 


162,792 

MIC-91-04214/GAR PC E07/MF E01 
British Columbia. Geological Survey Branch, Victoria. 
Stratigraphic trends in the Gething Formation. 
Open file no. 1990-33. 

A. Legun. c1991, 27p ISBN-0-7718-9023-0 

Fold. maps not filmed. 
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This project provides a er framework for in- 
terpreting the geology of the Gething Formation in the 
southern part of the northeast BC coalfield which lies 
between the Sukunka River and Kinuseo Creek. The 
study integrates data from the Plains, largely from oil 
= gas wells, with Foothills data from coal exploration 
work. 


162,793 
MIC-91-04299/GAR 
Ontario Geological Survey. Resident Geologist’s 
Office (Kirkland Lake, Ont.), Toronto. 

Thackeray Township, District of Cochrane. 
Geological data inventory folio no. GDIF 357. 

c1987, 39p 

Fold. maps not filmed. 


PC E07/MF E01 


Geological data inventory for Thackeray Township, 
District of Cochrane, including a checklist of data 
sources, list of metals and minerals references, miner- 
al occurrences by company, exploration work conduct- 
ed by company, drillhole summary by company, data 
from an airborne geophysical survey, newspaper clip- 
pings, results of an ODM general index search, and 
selected references. 


162,794 

MIC-91-04537/GAR PC E12/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 
Petrology, tectonic setting, and economic poten- 
tial of Devonian peraluminous granitoid plutons in 
the Canso and Forest Hill area, eastern Meguma 
Terrane, Nova Scotia. 

Bulletin no. 383. 

J. D. Hill. C1991, 107p SSC-M42-383E, ISBN-0-660- 
13837-9 

Fold. map not filmed. 


Petrological studies of igneous rocks are carried out to 
gain a better understanding of the geological evolution 
and economic potential of particular regions. The 
Meguma Terrane in mainiand NS consists primarily of 
peraluminous granitoid plutons which intrude Cambro- 
Ordovician metasedimentary rocks of the Meguma 
Group. Interest in granitoid plutons has been stimulat- 
ed in recent years by the discovery of granite-hosted 
mineralization such as the East Kemptville tin deposit. 
Two segments of the eastern Meguma Terrane, the 
Canso and Forest Hill regions, were selected for an 
integrated program involving mapping, structural anal- 
ysis, petrography, geochemistry and isotopic investiga- 
tion. This report presents the results of the program. 


162,795 
MIC-91-04605/GAR PC E17/MF E01 
Ontario Geological Survey, Toronto. 

Report of activities, 1986: Regional and resident 
activities. 


Ontario Geological Survey miscellaneous paper no. 
134. Annual publication. 
C. R. Kustra. c1987, 342p 


This report summarizes the activities of regional and 
resident geologists, and includes accounts of mining, 
exploration, and geoscience activities in Ontario. List- 
ings of new additions to the assessment files records, 
and reports of government survey projects are provid- 
ed. Locations of mining recorders’ offices and a metric 
conversion table are included. 


162,796 

MIC-91-04646/GAR PC E07/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 
Some of Lower Mannville sedimentation 
in southeastern Alberta. 

P: no. 90-11. 

|. Banerjee. c1990, 47p SSC-M44-90/11E, ISBN-O- 
660-13617-1 

Fold. map not filmed. 


Results of a study of subsurface stratigraphy and sedi- 
mentology of the Lower Mannville subgroup, consist- 
ing of the Deville Formation and the Cut Bank sand- 
stone and the Ostracode Zone, in southeastern Alber- 
ta. The study covered mainly paleotopographic control 
of the Cut Bank sandstone and the nature of the 
marine transgression during deposition of the Ostra- 
code Zone. 


162,797 
MIC-91-04647/GAR PC E07/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 


162,800 


Geology & Geophysics 


lsostatic and enhanced isostatic gravity anomaly 
maps of the Arctic. 

Paper no. 89-16. 

L. W. Sobczak, and J. F. Halpenny. c1990, 32p SSC- 
M44-89/16, ISBN-0-660-55068-7 

Ps English and French (Bilingual). Fold. maps not 


A gravity database comprising 355,120 randomly dis- 
tributed observations was used to generate a 
1:6,000,000 scale map showing Bouguer anomalies on 
land and free-air anomalies offshore for the region 
north of 64N latitude. Significant correlations between 
both Bouguer and free anomalies and elevations, or 
equivalent rock topography in cases of water or ice- 
capped regions, are noted. This report describes both 
the isostatic anomaly map and the enhanced isostatic 
anomaly map for the Arctic region. 


162,798 

MIC-91-04749/GAR PC E12/MF E01 

Geological Survey of Canada, Ottawa (Ontario). 
urrent research in the geological sciences in 

Canada, May 1987 - April 1988. 

ty no. 88-5. Annual publication. 

T. E. Bolton. c1988, 110p SSC-M44-88/5, ISBN-0- 

660-54653-1 

Text in English and French (Bilingual). Published for 

the Canadian Geoscience ncil. 

Record of research in ay ees in Canada based on a 

survey conducted from January-March of the year 

ending in April. The research projects listed are being 

undertaken mainly within federal and provincial depart- 

ments and in universities. Abstracts are given for each 

listed report, broadly categorized. Coverage includes 

areal mapping 1:50,000 or more detailed by province, 

areal mapping less detailed than 1:50,000 by province, 

environmental ience, geochemistry, geochrono- 

ical computer applications, mathema- 


tics 

ology, hydrogeology, marine , 

energy geoscience, mineralogy-crystallography, pale- 
ontology, petrology, quaternary geology, remote sens- 
ing, sedimentology, stratigraphy, structural geology, 
and volcanology. 


162,799 
N91-26576/9/GAR 
(Order as N91-26573/6/GAR, PC A07/MF 
A01) 


Wisconsin Univ.-Madison. 

Terrestrial ae in the Searise Project. 

C. R. Bentley. May 91, 6p 

In NASA. Goddard Space Flight Center, West Antarc- 
tic Ice Sheet Initiative. Volume 2: Discipline Reviews p 
49-54. 


Some areas of research in the SeaRISE project are 
briefly discussed. They are as follows: (1) Radar 
Sounding serves multiple purposes. The most general 
and obvious is mapping ice thickness and the surface 
and bedrock t raphy of the ice sheet. (2) The pur- 
pose of Seismic Shooting, in addition to water depth 
measurements on floating ice, is to provide information 
about the internal physical characteristics of the ice 
sheet, the rock beneath it, and the interface between 
the two. (3) Passive Seismic monitoring of microearth- 
quakes can be used to study brittle fracture within the 
ice or the rock beneath it. Common parameters avail- 
able from these studies are fault location, orientation, 
and displacement, as well as the size of the rupture 
area, stress drop, and energy released. (4) There is a 
large contrast in Electrical Resistivity between ice or 
permafrost on the one hand and liquid water or wet 
rock on the other hand. Thus, electrical resistivity pro- 
files have the ability of revealing the depth to the meit- 
ing point, whether it is found at the base of the ice or in 
the subglacial rock. (5) Gravity anomalies, especially 
combined with seismic measurements, are an effec- 
tive tool for determining deeper crustal structure. 
Anomalies averaged over extensive areas are useful 
also for their potential to reveal isostatic imbalance, 
which is a measure of average glacial change over the 
last several hundred years. 


162,800 

N91-27602/2/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
Jprs Report: Science and Technology. Ussr: Earth 


23 May 91, 35p JPRS-UES-91-004 
Trans. into English from Various Russian Articles. 
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Abstracts on U.S.S.R. research in Earth sciences are 
given. Topics covered include Arctic and Antarctic re- 
search, geology, meteorology, oceanography, atmos- 
pheric physics, and ecology. 


162,801 

N91-27645/1/GAR PC A12/MF A03 
Massachusetts Inst. of Tech., Cambridge. 

Lateral Variation in Upper Mantle Temperature and 
Composition Beneath Mid-Ocean Ridges Inferred 
from Shear-Wave Propagation, Geoid, and Ba- 
thymetry. 

Doctoral thesis. 

A. F. Sheehan. cJun 91, 258p NAS 1.26:188603, 
NASA-CR-188603 

Contracts NAG5-814, NSF EAR 88-17173 


Resolution of both the extent and mechanism of lateral 
heterogeneity in the upper mantle constraints the 
nature and scales of mantle convection. Oceanic re- 
gions are of particular interest as they are likely to pro- 
vide the closest glimpse at the patterns of temperature 
anomalies and convective flow in the upper mantle be- 
cause of their young age and simple crustal structure 
relative to continental regions. Lateral variations were 
determined in the seismic velocity and attenuation 
structure of the lithosphere and astenosphere beneath 
the oceans, and these seismological observations 
were combined with the data and theory of geoid and 
bathymetry anomalies in order to test and improve cur- 
rent models for seafloor spreading and mantie convec- 
tion. Variations were determined in mantle properties 
on a scale of about 1000 km, comparable to the thick- 
ness of the upper mantle. Seismic velocity, geoid, and 
bathymetry anomalies are all sensitive to variations in 
upper mantle density, and inversions were formulated 
to combine quantitatively these different data and to 
search for a common origin. Variations in mantle den- 
sity can be either of thermal or compositional origin 
and are related to mantle convection or differentiation. 


162,802 

PBS$1-220368/GAR PC A03/MF A01 

Geological Survey, Denver, CO. 

Stratigraphy of the Lower and Middle Triassic 

—— Wash Formation, East-Central California. 
ulletin. 

P. Stone, C. H. Stevens, and M. J. Orchard. 1991, 

33p USGS-BULL-1928 

Library of Congress catalog card no. 90-13877. 


In the report the authors describe the lithology, stratig- 
raphy, and contact relations of the Union Wash Forma- 
tion at its type locality and at two additional localities: 
(1) the Cerro Gordo area near the crest of the Inyo 
Mountains, 25 km southeast of Union Wash, and (2) 
the Darwin area, another 35 km to the southeast. The 
descriptions given herein are largely based on recent 
work and are intended to supersede previous descrip- 
tions of the formation by them and their coworkers 
(Lewis and others, 1983; Stone, 1984; Stone and Ste- 
vens, 1986). In addition, they list new conodont identifi- 
cations that, together with ammonoids identified by 
previous workers, constrain the age of the Union Wash 
oo in these three areas to Early and Middle 
riassic. 


162,803 
PB$1-220681/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

Possible Relationship between Seismicity and 
Warm intrusive Bodies in the Charleston, South 
Carolina, and New Madrid, Missouri, Areas. 

Bulletin. 

L. McCartan, and M. E. Gettings. 1991, 25p USGS- 
BULL-1953 

Library of Congress catalog card no. 90-13944. Pre- 
pared in cooperation with Nuclear Regulatory Commis- 
sion, Washington, DC. 


The largest historical earthquakes in the eastern half 
of the United States occurred in Charleston, S.C., in 
1886, and New Madrid, Mo., in 1811-12. Comprehen- 
sive explanations for these intraplate earthquakes are 
still lacking, and large surface dislocations have not 
been found in association with their estimated epi- 
centers. The rej focuses on certain geologic and 
geophysical evidence that may explain the occurrence 
of some of the earthquakes in the two areas. The evi- 
dence includes uplift of Tertiary strata and elevated 
heat flow in the vicinity of positive magnetic and gravity 
anomalies. The authors infer the signature to indicate 
midcrustal Tertiary mafic intrusions. Some of the hypo- 
centers of historical earthquakes in Charleston and 
New Madrid are located around the inferred bodies. 
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The spatial coincidence suggests a causal relationship 
between the earthquakes and intrusions. 


162,804 


PB91-220731/GAR 

Geological Survey, Denver, CO. 
Depositional Environments for Strata of Compos- 
ite Section of Frontier Formation, Madison Range, 
Southwestern Montana. 

Bulletin. 

R. G. Tysdal. 1991, 31p USGS-BULL-1949 

Library of Congress catalog card no. 90-19939. 


PC A03/MF A01 


The Frontier Formation in the Madison Range affords 
a key composite measured section for regional strati- 
graphic correlation. The purpose of the report is to de- 
scribe the strata of the composite measured section 
and to interpret their depositional environments. 


162,805 


PB91-221101/GAR 

Geological Survey, Denver, CO. 
Uplift of the Bighorn Mountains, Wyoming and 
_— A Sandstone Provenance Study. Chapter 


PC A03/MF A01 


Bulletin. 

C. E. Whipkey, V. V. Cavaroc, and R. M. Flores. 

1991, 27p USGS-BULL-1917-D 

Library of Congress catalog card no. 90-14077. Pre- 

— 4 cooperation with North Carolina State Univ. at 
aleigh. 


Fluvial- and lacustrine-dominated clastic sedimentary 
rocks as thick as 1,800 m (6,000ft) comprise the Pa- 
leocene Fort Union Formation and the Eocene Wa- 
satch Formation of the western Powder River Basin in 
northeastern Wyoming and southeastern Montana. 
The systematic mineralogy of 45 samples of channel- 
fill sandstone from the sequence reflects the uplift and 
erosion of the Bighorn Mountains. Samples were col- 
lected to study vertical changes in the mineralogy of 
lower Tertiary sandstones adjacent to the Bighorn 
Mountains, lateral variations in the composition of the 
upper Paleocene Tongue River Member of the Fort 
Union Formation along the eastern front of the moun- 
tains, and variations in the composition of equivalent 
upper Paleocene sandstones of the central and west- 
ern parts of the basin. 


162,806 


PB91-221788/GAR PC A06/MF A02 
Geological Survey, Denver, CO. 

Geologic Applications of Modern Aeromagnetic 
Surveys. 

Bulletin. 

W. F. Hanna. 1990, 111p USGS-BULL-1924 
Proceedings of the U.S. Geological Survey Workshop 
on Geological Applications of Modern Aeromagnetic 
Survey, Lakewood, CO., January 6-8, 1987.Color illus- 
trations reproduced in black and white. 


A workshop entitled ‘Geologic Applications of Modern 
Aeromagnetic Surveys,’ sponsored by the U.S. Geo- 
logical Survey, was conducted January 6-8, 1987, at 
the Sheraton Hotel Conference Center, Lakewood, 
Colo. The proceedings volume on the magnetic tech- 
nique is one of three such workshop volumes docu- 
menting the value of and the need for a national aero- 
geophysical program. The motivation for the workshop 
was based on the strong commitment of the U.S. Geo- 
logical Survey to develop knowledge about efficient 
techniques for assessing mineral, fuel, and ground- 
water resources as well as geologic hazards. Some of 
the most efficient of these techniques are those which 
utilize airborne systems because of speed of coverage 
and almost unlimited accessibility. The subject work- 
shop focused on a technique that has a proven track 
record and that has been extensively developed, uti- 
lized, and promoted by the U.S. Geological Survey 
over a 45-year period: aeromagnetic surveying. Many 
advances have been made since the original imple- 
mentation of aeromagnetic surveys, some of which 
relate to development of new instrumentation and 
others of which relate to the formulation of new con- 
cepts that bear on data acquisition, processing, inter- 
pretation, and display. 


162,807 


PB91-221853/GAR 
Geological Survey, Denver, CO. 


PC A03/MF A01 


Ammonities and Some Characteristic Bivalves 
from the Upper Cretaceous Frontier Formation, 
Natrona County, Wyoming (Chapter B). 

Bulletin. 

W. A. Cobban. 1990, 32p USGS-BULL-1917-B 

See also PB91-221861. Library of Congress catalog 
card no. 90-3529. 


The Frontier Formation in Natrona County, Wyoming, 
consists of two or three members of mostly shallow- 
water marine shale, siltstone, and sandstone. From 
oldest to youngest, these units are the Belle Fourche 
Member, the informal member of Emigrant Gap, and 
the Wall Creek Member. The members are separated 
by disconformities, and locally the Wall Creek Member 
rests on the Belle Fourche Member. Molluscan fossils 
are present in all the members, but only the Wall Creek 
Member contains a great variety of species. Ammoni- 
ties and inoceramid bivalves are most important in 
zoning the Frontier Formation. Seven of the twelve es- 
tablished ammonite zones of middle and late Ceno- 
manian age in the Western Interior can be recognized 
in the Belle Fourche Member. Two zones of middle 
Turonian age are present in the member of Emigrant 
Gap, and three zones of late Turonian age are present 
in the Wall Creek Member. 


162,808 
PB91-221861/GAR 
Geological Survey, Denver, CO. 
Burial, Thermal, and Petroleum Generation History 
of the Upper Cretaceous Steele Member of the 
Cody Shale (Shannon Sandstone Bed Horizon), 
ema River Basin, Wyoming (Chapter A). 

ulletin. 
V. F. Nuccio. 1990, 24p USGS-BULL-1917-A 
See also PB91-221853. Library of Congress catalog 
card no. 90-3116. 


The purposes of the study are to (1) present burial his- 
tories representative of the northwestern and south- 
western parts of the Powder River Basin (south of lat 
45 N.), (2) show the maximum level of thermal maturity 
for the Steele Member and its Shannon Sandstone 
Bed, and (3) show the source-rock potential and timing 
of petroleum generation for the Steele. It is hoped that 
data presented in the study will also lead to a better 
reg toes the burial and temperature history of 
the Shannon Sandstone Bed, an understanding crucial 
for diagenetic studies, fluid-flow modeling, and reser- 
voir-rock characterization. 
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162,809 
PB91-221945/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 
Archean Geology of the Northern Block of the Ish- 
peming Greenstone Belt, Marquette County, Michi- 
= Chapter F. 

ulletin. 
R. C. Johnson, and T. J. Bornhorst. 1991, 29p 
USGS-BULL-1904-F 
Library of Congress catalog card no. 90-23107. Pre- 
pared in cooperation with Michigan Technological 
Univ., Houghton. 


The investigation is a continuation of mapping of the 
Ishpeming greenstone belt by Michigan Technological 
University personnel begun during the summer of 1984 
under the direction of Bornhorst and continued during 
successive summers represents approximately 24 
person-months of field work. Geologic mapping has 
utilized a combination of compass-and-pace along tra- 
verse lines and direct plotting on topographic sheets 
where topographic features are distinctive. One hun- 
dred fifty-two whole-rock geochemical analyses have 
been made by X-ray fluorescence on an automated 
Phillips wave-length dispersive spectrometer at Michi- 
gan Technological University using a modification of 
the technique described by Rose and others (1986). 
One hundred seventy-three samples were analyzed 
for gold using fire assay and neutron activation (1 ppb 
detection limit), and 22 samples were analyzed for 
silver using inductively coupled plasma (0.5 ppm de- 
tection limit). One hundred eighty-six thin sections 
have been studied. Plagioclase compositions were de- 
termined by the Michel Levy technique when albite 
twinning was present and otherwise by the relief rela- 
tive to the mounting epoxy (n=1.54). Actinolite and 
hornblende have been distinguished on the basis of 
color and ZC (Winchell and Winchell, 1951). 


162,810 
PB91-227322/GAR 
Geological Survey, Denver, CO. 
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Mississippian Rocks in Kentucky. 
Professional paper. 
a Sable, and G. R. Dever. 1990, 145p USGS-PP- 


Library of Congress catalog card no. 89-600367. Pre- 
pared in cooperation with Kentucky Geological Survey, 
Lexington. 


The report summarizes the lithostratigraphy of Missis- 
sippian rocks in Kentucky. It includes descriptive and 
nomenciatural discussions and some resulting envi- 
ronmental and tectonic interpretations. Many signifi- 
cant features described and discussed in the report 
are referenced to the 1961-1978 GQ maps or other 
relatively recent publications, although some of these 
features had been recognized by earlier workers. 
Where appropriate, the previous work is cited as well. 
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162,811 

AD-A238 164/8/GAR PC A21/MF A04 
Colorado State Univ., Fort Collins. Engineering Re- 
search Center. 

Riprap Stability Tests in Large Tilting Flume. 

Final rept. 

A. A. Fiuzat, Y. H. Chen, and D. B. Simons. Jun 91, 
483p WES/MP/HL-91-3 


This collection of four reports presents results of riprap 
stability studies conducted in the 8-ft-wide tilting flume 
at Colorado State University, Fort Collins, Colorado. 
The first three reports address stability of riprap on the 
bottom of the tilting flume using riprap having a wide 
range of thicknesses and oe The fourth report 
addresses the stability of riprap placed on a 1V:2H 
side slope. Vertical velocity profiles were obtained at 
several positions across and along the flume to docu- 
ment flow conditions and flow rate for both stability 
and failure. Water-surface profile data were obtained 
to establish slope and channel depth along the flume. 
The hydraulic tests were conducted in an 8 ft wide, 4 ft 
deep and 200 ft long flume. The primary objective of 
this study was to test various sizes and roughness of 
riprap under different flow conditions to evaluate water 
erosion of the riprap along the bottom waters. 


162,812 

AD-A238 467/5 Not available NTIS 
Colorado State Univ., Fort Collins. Dept. of Earth Re- 
sources. 

Effect of Sparse Vegetative Cover on Erosion and 
Sediment Yield. 

R. D. ti» and S. A. Schumm. 1991, 7p ARO- 
21345.6-GS 

Contract DAAG29-84-K-0189 

Availability: Pub. in Jnl. of Hydrology, vi23 p19-24, 
1991. Available to DTIC users only. No copies fur- 
nished by NTIS. 


No abstract available. 


162,813 

DE91012959/GAR 

Oak Ridge National Lab., TN. 
Modeling extreme rainfall runoff events. 

T. A. Fontaine. Sep 91, 13p CONF-9109157-1 
Contract AC05-840R21400 

American Water Resources Association (AWRA) 
annual conference (27th), New Orleans, LA (USA), 8- 
13 Sep 1991. Sponsored by Department of Energy, 
Washington, DC. 


Short communication. 
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162,814 
DE91014964/GAR PC A06/MF A02 
Oak Ridge National Lab., TN. 

Walker Branch Watershed surveying and mapping 
including a guide to coordinate transformation 
procedures. 1989. 

S. Timmins, and J. Chason. Feb 91, 105p ORNL/ 
TM-11779 

Contract AC05-840R21400 

Environmental Sciences Division Publication No. 3659. 
Sponsored by Department of Energy, Washington, DC. 


Walker Branch Watershed is a forested, research wa- 
tershed marked throughout by a 264 ft grid that was 
surveyed in 1967 using the Oak Ridge National Labo- 
ratory (X-10) coordinate system. The Tennessee 
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Valley Authority (TVA) prepared a contour map of the 
watershed in 1987, and an ARC/INFO(trademark) ver- 
sion of the TVA topographic map with the X-10 grid 
superimposed has since been used. However, 
cause of inaccuracies observed in mapped locations 
of some grid markers and permanent research plots, 
portions of the watershed were resurveyed in 1989 
and an extensive investigation of the coordinates used 
in creating both the TVA map and ARC/INFO data 
base and of coordinate transformation procedures cur- 
rently in use on the Oak Ridge Reservation was con- 
ducted. In surveying the watershed, previously sur- 
veyed control points were located or noted as missing, 
and 25 new control points along the perimeter roa 
were surveyed. In addition, 67 of 156 grid line intersec- 
tions (pegs) were physically located and their positions 
relative to mapped landmarks were recorded. As a 
result, coordinates for the Walker Branch Watershed 
grid lines and permanent research plots were revised, 
and a revised map of the watershed was produced. 9 
refs., 10 figs., 10 tabs. 


162,815 

DE91015256/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Water-table elevations on the Hanford Site, 1990. 
D. R. Newcomer, K. D. Pohlod, and J. P. McDonald. 
Jun 91, 64p PNL-7693 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The Pacific Northwest Laboratory prepared water- 
table maps of the US Department of Energy’s Hanford 
Site for June 1990 from water-level elevations meas- 
ured in 224 wells across the Hanford Site. The greatest 
changes in the elevation of the water table at Hanford 
occurred beneath the decommissioned U Pond, 200- 
East Area, the 100-N Area, the 1100 and 3000 Areas, 
and near the Columbia River. The elevation of the 

round-water mound beneath the decommissioned U 

‘ond continued to decline, decreasing as much as 0.8 
m (2.6 ft) between December 1989 and December 
1990. This decline has been observed in wells in much 
of the adjacent 200-West Area and is primarily the 
result of continued dissipation of the ground-water 
mound beneath U Pond since it was deactivated in 
1984. 21 refs., 12 figs. 


162,816 

DE$1508833/GAR PC A04/MF A01 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). 
Problemi di degrado nelle dighe in caicestruzzo e 
pietrame e maita in Italia. (Concrete-stone-mortar 
dam degradation in ~ : 

M. Berra, M. Appendino, E. Baldovin, R. Paolina, and 
A. Bianchini. 1990, 53p ETDE-IT-91-41, CONF- 
9106252-1 

In Italian. Congresso ICOLD (17th), Vienna (Austria), 
Jun 1991, From 17. congresso ICOLD; Vienna, Austria 
(Jun 1991). 

U.S. Sales Only. 


This study of the principle problems related to dam 
degradation took into account the following damage 
types: degradation within the dam body due to external 
environmental effects (e.g., height above sea level, cli- 
matic conditions, local logy, etc.); effects of crack- 
ing taking place during the construction period; settling 
of upstream rock foundation. The paper examines the 
nature of these problemes, assesses the associated 
risks, takes into account the frequency of selected 
cases and indicates appropriate remedial measures. 
These problems are receiving increasing attention in 
Italy due to the high average age and variety of con- 
struction of its dams. 


162,817 

DE91508836/GAR PC A03/MF A01 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). 
Alkali-agg ite reaction in concrete dams. 

M. Berra, and P. Bertacchi. 1990, 27p ETDE-IT-91- 


47 
U.S. Sales Only. 


The Alkali-Aggregate Reaction (AAR) is a reaction be- 
tween the hydroxil ions associated with the alkalis 
(sodium and potassium) in the pore fluid within con- 
crete and certain forms of reactive aggregates (e.g., 
silicate microinstabilities). The alkalis usually derive 
from cement but they may also come from other con- 
crete constituents (aggregates, mineral additions, 
mixing water, admixtures or external sources). Interest 
in the alkali-aggregate reaction in concrete structures 
has ineveanall such an extent in recent times as to 
draw the attention of international committees on con- 
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crete dam materials. In fact, although AAR’s do not 
specifically concern the concrete of dams, one of the 
first structures in which deterioration was later diag- 
nosed as an alkali-aggregate reaction was the Parker 
Dam (USA). An international survey was conducted in 
1985 to identify the magnitude, frequency and distribu- 
tion of damage (e.g., mass movement, swelling, crack- 
ing, pop-outs, etc.) all over the world and to prepare 
some adequate recommendations on this subject, 
specifically co’ with concrete dams. This paper 
reports on the survey’s findings and its recommenda- 
tions. 


162,818 

MIC-91-04171/GAR PC E07/MF E01 
Saskatchewan Water Appeal Board, Regina (Canada). 
. fan Water Appeal Board: Annual report 


1990, 12p 


The mandate of the Board is to hear and determine 
appeals against decisions, orders and actions made by 
the Water Corporation with respect to drainage com- 
plaints and drainage permit applications. This annual 
report lists board members, and includes a summary of 
appeals, together with financial statements. 


162,819 
MIC-91-04242/GAR PC E12/MF E01 
Mr yam and Associates Ltd., Victoria (British Co- 
iumbia). 

rehabilitation using LOD placements and 
off-channel pool 
Land management report no. 61. 
c1991, 116p ISBN-0-7718-8775-2 


On the Queen Charlotte Islands, mass wasting trig- 
gered by either logging or natural events is the domi- 
nant hic process acting to erode unstable ter- 
rain. Studies from 1982-84 identified several options 
for rehabilitating the characteristically steep streams 
that drain much of the active logging area in the Is- 
lands. This study in in May 1986 to further develop 
and test aspects of log placement strategies and to 
apply engineering principles in the ign and con- 
struction of the structures. The rehabilitation sites 
were identified during a reconnaissance and then sub- 
jected to an extensive pre-construction evaluation in 
spring 1986. This was followed by construction during 
summer 1986 and the first of two post-construction 
evaluations, including an engineering assessment and 
a geomorphic evaluation. The final post-construction 
evaluation took place one year later, in August 1987. A 
total of 20 large organic debris (LOD) placement sites 
were constructed, with Macmillan Creek selected as 
the principal study stream. 


162,820 

MIC-91-04304/GAR PC E07/MF E01 
Saskatchewan Water Corporation, Moose Jaw. 
Saskatchewan Water Corporation: Annual report 


1990. 
c1991, 42p 


Annual report of the Corporation, which is responsible 
for the stewardship and development of water and re- 
lated land resources. The report gives an overview of 
the year’s work in resource management, special 
projects (irrigation, construction development), oper- 
ations in the regions and the Water Supply Utility, and 
financial matters. A financial statement is included. 


162,821 

MIC-91-04521/GAR PC E07/MF E01 
Water Survey of Canada, Ottawa (Ontario). 

Sediment data: Yukon and Northwest Territories, 


1988. 

Annual publication. 

c1990, 42p SSC-EN36-410/7-1988, ISBN-0-662- 
57439-7 

Text in English and French (Bilingual). 


Annual suspended sediment data and an historical 
summary for the sediment survey investigations con- 
ducted in Yukon and Northwest Territories. Descriptive 
information about sediment stations is given, including 
location, latitude and longitude, drainage area, natural 
or regulated flow, type of gauge, and total suspended 
sediment load in tonnes. International gauging stations 
are identified, with the names of cooperating agencies 
who supply data. The publication contains data on 
streamflow, instantaneous su sediment con- 
centration, daily mean suspended sediment concen- 
tration, daily suspended sediment loads, dissolved 
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solids concentration, load summary, particle-size dis- 
tribution of suspended sediment in percent sand, silt 
and clay, bed load and bed material, water tempera- 
ture when samples were collected, type of sampler 
and single sampling vertical location. 


162,822 

N91-26582/7/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
jer fh abel Report: Science and Technology. USSR: 


12 Apr 91, 32p JPRS-UES-91-003 
Trans. into English from Various Russian Articles. 


No abstract available. 


162,823 
N91-26585/0/GAR PC A03/MF A01 
Winand Staring Centre for Integrated Land, Soil and 
Water euheman ot 1 Thetoatic Mapper cease sd 

to Deter- 


renee iias tion rom the yas in the 


M Bestannsocts oe M. H. Abdelkarim. 
e980, 24p 
Presented at Application of Remote Sensing in Hydrol- 
=. Water Resources, Damascus, Syria, 12-18 


To estimate actual evaporation from playas or sebk- 
has, a technique based on analysis of LANDSAT The- 
matic Mapper images and field measurements was de- 
veloped. Surface reflectance and surface temperature 
are obtained with Thematic Mapper measurements. 
Effective properties of nonhomogeneous land sur- 
faces, could be derived from the satellite image. This 
information is applied to classify soils and to determine 
the transfer of sensible and latent heat into the atmos- 
tnt . An algorithm is developed to obtain maps of 
tent heat flux with measurements of surface reflec- 
surface temperature on a pixel by pixel 
oer The so obtained values are validated with 
ground based observations of latent heat flux, ob- 
tained by means of the Bowen ratio energy balance 
method. Combination of daily evaporation values, cal- 
culated by means of models to simulate soil water flow 
th lh the unsatured zone, with instantaneous latent 
heat flux values, gives maps of daily and annual evap- 
oration rates. overall conclusion is that evapora- 
tion from playas is significantly higher than previously 
estimated. This has an important impact on the total 
regional groundwater development schemes. 


162,824 

PBs -220632/GAR PC A06/MF A02 
ecological Survey, St. Paul, MN. 

Water ater Guality © of Lakes and Streams in Voyageurs 

National Park, Northern > eae 1977-84. 

Water resources investigatio 

G. A. Payne. 1991, — USGS/WRI-88-4016 

Prepared in _—— with National Park Service, 

Washington, DC 


Voyageurs National Park was established in 1971 to 
preserve, and provide for the public’s enjoyment, 
scenic and natural resources along a historic water- 
way. At the time of establishment, water quality in the 
Park was not well documented. ———— investi- 
gations were undertaken in Voyageurs National Park 
by the U.S. Geological Survey, in cooperation with the 
National Park Service, to provide data on water quality 
in the newly established Park and to provide a basis for 
understanding future changes in water quality that 
might occur as the Park is developed. The report con- 
tains the results of water-quality investigations con- 
ducted from March 1977 through August 1984. The 
report contains descriptions of the water quality of the 
four largest lakes in the Park, a discussion of the re- 
sults of trophic-state monitoring, and the results of re- 
connaissance sampling of 19 small lakes in the Park’s 
interior and two streams that flow into the Park. 


162,825 
PBSI- 220673/GAR_ even PC A04/MF AO1 
eologi vey, enne 
drology and Potential Ertects of Coal Mining 
Powder River Structural 
Northeastern a 
Water resources investigatio 
J. LF 'M. W. Martin: and P. B. Daddow. 1991, 
56p USGS/WRI-87-4102 
Prepared in ——— with Bureau of Land Manage- 
ment, Washington, DC. 


The purpose of the report is to describe the geohydro- 
logy of 12 coal-lease areas in the Powder River struc- 
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tural basin in relation to the mining proposed for each 
area. The description of the geohydrology of each of 
the lease areas focuses on the shallow ground-water 
system and includes identification of recharge and dis- 
charge areas, directions of ground-water movement, 
and potential effects of mining. The shallow ground- 
water system in the Powder River structural basin is 
not well defined because of the discontinuous nature 
of the aquifers in the basin. Understanding the ground- 
water hydrology of these 12 coal-lease areas will im- 
prove understanding of the shallow ground-water 
system in the basin. The first part of the report is a 
description of the general geohydrology of the Wyo- 

ming part of the Powder River structural basin. he 
second part of the report is a general discussion of the 
effects of coal mining on ground-water hydrology. The 
third part of the report contains site-specific discus- 
sions of the ground-water hydrol and potential ef- 
fects of mining for each of the 12 coal-lease areas. 


162,826 
PB$1-220707/GAR PC A03/MF A01 
Geological Survey, Raleigh, NC. 

Effects of Land-Management Practices on Sedi- 
ment Yields in Northeastern Guilford County, 
North Carolina. 

Water resources investigation. 

C. L. Hill. 1990, 48p USGS/WRI-90-4127 


The report contains a statistical evaluation of the ef- 
fects of land-management practices on sediment 
yields in Guilford County, North Carolina. Data avail- 
able from two agricultural basins, one under BMP’s 

(grassed waterways, strip cropping, contour farming, 

and crop rotation) and the other under SMP’s (row ori- 
entation up and down the slope, unmaintained grassed 
waterways, and without crop rotation) were analyzed 
seasonally, annually, and for discrete runoff events to 
determine differences in sediment yields caused by 
selected land-management practices. The resulting 
sediment yields were analyzed seasonally, annually, 
and for discrete precipitation events to evaluate the ef- 
fects of land-management practices on sediment yield. 


162,827 
PB91-220780/GAR PC A04/MF A01 
Geological Survey, Boston, MA. 

Stream-Aquifer Relations and Yield of Stratified- 
Drift Aquifers in the Nashua River Basin, Massa- 
chusetts. 

Water resources investigation. 

V. de Lima. 1991, 56p USGS/WRI-88-4147 

Prepared in cooperation with Massachusetts Dept. of 
Environmental Management, Boston. 


The report describes aquifer yields and stream-aquifer 
relations of six aquifers in the eastern and central parts 
of the Nashua River basin that have been identified as 
the major potential sources of ground-water supply in 
the Nashua River basin (Brackley and Hansen, 1977). 
All of the aquifers are in stratified-drift deposits in the 
valleys of streams tributary to the Nashua River and 
range in area from 2.6 to 7.0 square miles. Because 
most of the stratified-drift aquifers and streams in the 
Nashua River basin are hydraulically connected, 
pumping of the aquifers affects streamflow. During the 
ind infiltration studies, one surface and several 
ground-water samples were analyzed to determine if 
water quality could be used to estimate the degree of 
— between a stream and the adjacent aqui- 
er. 
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PB$1-221010/GAR PC A06/MF A02 

— Survey, St. Paul, MN. Water Resources 
iv. 


and Simulation of Ground-Water 
jochester Area, Southeastern Minne- 


Water resources investigation. 

G. N. Delin. 1991, 112p USGS/WRI-90-4081 

Color illustrations reproduced in black and white. Pre- 
pared in cooperation with Rochester, MN. 


The report (1) describes the nySognctogy and ground- 
water flow in the Rochester, Minn. area; (2) describes 
the construction, calibration, testing, and application of 
a numerical model used to simulate ground-water flow 
in the St. Peter-Prairie du Chien-Jordan aquifer near 
Rochester, Minn.; and (3) evaluates the possible con- 
sequences of various hypothetical apg mt a 

velopment plans. The report provides a detailed de- 
scription of water-level fluctuations and areal recharge 
to the aquifer. The limitations of the ground-water-flow 
model are also discussed. 


162,829 

PB91-221093/GAR PC A03/MF A01 
Soil Conservation Service, Lakewood, CO. 

Flood Plain Management Study: Plateau Creek, 
Grove Creek, Buzzard Creek at Collbran, Mesa 
County, Colorado. 

1991, 49p 

Prepared in cooperation with Colorado Water Conser- 
vation Board, Denver. 


The objective of the study is to provide detailed flood 
plain management information and mapping to Mesa 
County and the Town of Collbran for use in implement- 
ing flood plain omy ety programs which will mini- 
mize potential flood losses. Included in the report are 
engineering and hydrologic data which will facilitate 
the development of a flood plain management plan, 
road and bridge designs, and flood control measures 
(if needed) 


162,830 
PB91-221184/GAR PC A03/MF A01 
—— Survey, Lawrence, KS. Water Resources 


Monitor Regional Ground-Water Quality: Statis- 
ical Ci tions and Description of a Monitor- 

pon Network in Kansas. 

Water resources investigation. 

T. B. Spruill. 1990, 50p USGS/WRI-90-4159 

Prepared in cooperation with Kansas Dept. of Health 

and Environment, Topeka. 


Ground-water-quality monitoring networks should be 
able to answer three general questions: What is typical 
water quality; Does the oo water that is available 
meet existing water-quality standards; Are there indi- 
cations that water quality is a so that it will not 
meet standards in the future. Ground-water-quality 
monitoring networks can provide answers to these 
questions if they are carefully designed. The report 
presents basic statistical principles that can be used to 
design and evaluate data from a regional monitoring 
network and demonstrates use of these principles 
through an example of a ground-water-quality monitor- 
ing network in Kansas. 


162,831 
PB91-221895/GAR 
Geological Survey, eae, 8 Water Resources Div. 


PC A03/MF A01 


Determination of rau 
of a Landfill Near Antioch, lilinois. 
ater resources investigation. 
sini Kay, and J. D. Earle. 1990, 36p USGS/WRI-89- 
Prepared in cooperation with Environmental Protection 
Agency, Washington, DC. 


The report describes the hydraulic properties of the 
confined aquifer and an overlying confining unit in the 
vicinity of a landfill near Antioch, Illinois, and estab- 
lishes the existence of hydraulic connection between 
the primary hydrogeologic units near the landfill. A de- 
scription of the hydr logy of the study area is 
given, and the results and interpretation of water-level 
monitoring and aquifer testing are presented. 


in the Vicin- 
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PB91-221903/GAR PC A04/MF A01 
ee Survey, lowa City, IA. Water Resources 


Evaluation of Hydrologic Factors and Ef- 
fects of Pumping, St. — Aquifer, lowa. 
ew a resources investigatio 

R. Burkart, and R. C. Buchmiller 1990, 52p 
USGS/WHI-G0-400 009 


The study includes that part of the Cambrian-Ordovi- 
cian aquifer system in lowa and parts of the adjoining 
states that contain the St. Peter-Jordan aquifer. The 
report defines the range of values of hydrologic char- 
acteristics that affect ground-water movement in the 
St. Peter-Jordan aquifer and provides estimates of the 
effects of continued withdrawal on water levels in the 
aquifer. This purpose was accomplished by developing 
a ground-water flow model to quantitatively determine 
the source, and the movement and disc of water 
under predevelopment and stressed conditions. The 
St. Peter-Jordan aquifer includes the Cambrian Jordan 
Sandstone and the overlying Ordovician Prairie du 
Chien Group and St. Peter stone. 


162,833 
PB91-226324/GAR PC A02/MF A01 





Corvallis Environmental Research Lab., OR. 
Acidic Lakes and Streams in the United States: The 
Role of Acidic Deposition. 
Journal article. 
L. A. Baker, A. T. Herlihy, P. R. Kaufmann, and J. M. 
Eilers. c1991, 7p EPA/600/J-91/156 

ib. in Science, v252 p1151- 1154, 24 May 91. Pre- 
pared in cooperation with E and S Environmental 
Chemistry, Inc., Corvallis, OR. 


A statistically designed survey of lakes and streams in 
acid-sensitive areas of the United States, the National 
Surface Water Survey (NSWS), was used to identify 
the role of acidic deposition, relative to other factors, in 
causing acidic conditions in 1,181 lakes and 4,668 
streams. A\ heric deposition is the dominant 
source of acid anions in 75% of the acidic lakes and 
47% of the acidic streams. Organic anions are domi- 
nant in one-fourth of the acidic lakes and streams; 
acidic mine drainage is the dominant acid source in 
25% of the acidic streams. Other causes of acidic con- 
ditions are relatively unimportant on a regional scale. 

Nearly all the deposition-dominated acidic systems 
were found in six well-delineated subpopulations that 
represent about one-fourth of the NSWS lake popula- 
tion and one-third of the NSWS stream population. 
(Copyright (c) 1991 by the American Association for 
the Advancement of Science.) 
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PB91-226464/GAR ty a MF A01 
Corvallis Environmental Research Lab., O 

GIS Procedure to Create a National ies Frame 
for mo ere oan Monitoring. 


Symposi r. 

A. R. Selle, ob P P. Larsen, and S. G. Paulsen. 1991, 
14p EPA/600/D-91/178 
Proceedings of the ESRI User Conference, Palm 
Springs, CA., May 20-24, 1991. Prepared in coopera- 
tion with ManTech Environmental Technology, Inc., 
Corvallis, OR., and Nevada Univ., Las Vegas. 


A resource frame is necessary for regional or national 
scale environmental ——— so that resources can 
be selected for sampling with known probability of in- 
clusion. Paper maps have traditionally been used as 
frames, but they require a significant labor commit- 
ment in analog-to-digital conversion. The authors 
present an automated Geographic Information System 
(GIS) procedure that creates a lakes frame from the 
hydrographic layer of the USGS 1:100,000-scale Digi- 
tal Line Graphs (DLGs). The procedure processes 
1:250,000 quad equivalents per run, and is portable to 
any machine supported by the GIS software. Although 
developed for the U.S. Environmental Protection 
Agency’s Environmental Monitoring and Assessment 
Program (EMAP), the procedure may be useful to 
others in environmental management. 
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PB91-227306/GAR PC A07/MF A02 
Geological Survey, St. Paul, MN. Water Resources 


rogeology and Water Quality of Glacial-Drift 
Hydroge in the Bemid Area, Beltrami, 
—_— Cass, and Hubbard inties, Minneso- 


Water eeoues ae yy 
. R. Stark, Busch, and M. H. Deters. 1991, 
148p USaS/WRI8S 4196 
‘ed in ation with Minnesota Dept. of Natu- 
a esources, St. Paul. 


The report describes the occurrence, availability, and 
quality of ground-water in the Bemidji and Bagley area 
of north-central Minnesota. The report objectives are 
to (1) describe the hydrogeologic properties, water 
movement, and potential yield of the unconfined-drift 
and uj st confined-drift aquifers, (2) define the 
quality of ground water in relation to hydrogeologic 
conditions and land use, (3) describe seasonal 
changes in water quality, and (4) provide baseline hy- 
drologic and water-quality data for use in future as- 
sessments of long-term trends. The study was con- 
ducted in two phases. The first phase was to define 
ground-water resources of the unconfined-drift and > 
permost confined-drift aquifers in the Bemidji-Bag ley 
area. The second phase consisted of defining grou 
water quality in these aquifers. 
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PB91-231100/GAR PC A03/MF A01 
Princeton Univ., NJ. Water Resources Program. 
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Comparison of an Alternative Land Surface Para- 
meterization with the GFDL High Resolution Cli- 
mate Model. 


owe sium paper. 

E. F , D. P. Lettenmaier, and J. R. Wallis. 
199i, si4p EPA/6OO/D-81/108 . 

lub. in Chapter in International Union of a ayer 
and Geo! ~~ , 1991. Prepared in 

Washi jniv., Seattle. “4 of Civi Saneetnn, 
and |B Thomes J. Watson Research Center, York- 
town Heights, NY. Sw on by Corvallis Environ- 
mental Research Lab., OR. 


The hydrologic performance of a five-year GFDL R30 
simulation is evaluated using cbserved temperature, 
precipitation, and runoff for the continental U.S.. While 
the model reproduces the major east-west structure of 
seasonal variations in the temperature and precipita- 
tion, it is too cold and wet in the winter, and warm and 
dry in the summer, and has too little runoff, for much of 
the continental U.S. As an alternative to the bucket a 
drology used in the GFDL (and most other) GCM’s, the 

performance of a model that represents variations in 
infiltration capacity within a GCM grid, as well as base- 
flow, was evaluated. Com is were made with 
GFDL and GISS bucket h using five years of 
daily GFDL R30-simulat preciptaton and tempera- 
ture for a southeastern U.S. grid cell. More dynamic 
and apparently realistic short-term variations in soil 
moisture were achieved for the alternative hydrologic 
model, but the most significant differences in the hy- 
= ic dynamics were attributable to the inclusion of 

seflow to simulate between-storm runoff. 
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PB91-231704/GAR PC E14/MF E14 

Hydro Hydrological Data, ge — (England). 
Kingdom. 1989 Year- 


21980, 207p ISBN-0-948-540-25-7 
See also report for 1987, PB90-149931. 


1989 saw the completion of a major re-organization of 
the water industry in England and Wales. The creation, 
under the Water Act 1989, of the National Rivers Au- 
thority and the Water Service PLCs coincided with a 
period of significant hydrological stress with drought 
conditions affecting much of eastern and southern 
Britain through the latter half of the year. The persist- 
ent rainfall deficiency over the last couple of years, and 
the notably wet episodes which have punctuated the 
drought, have attracted unprecedented media atten- 
tion and public interest. Not least this reflects a grow- 
ing awareness of ap oom em issues and concern re- 
garding the possible impacts of climate c on 
river flow regimes and water resources in the United 
Kingdom. The published series includes an annual 
yearbook and, every five years, a catalog of river flow 
gauging stations and groundwater level recording sites 
together with statistical summaries. The report gives 
an account of rainfall, river flows, groundwater levels, 
and river water quality for January to December 1989. 


R PC E10/MF E10 
at (England). 
Estimation Using the FSR 


poo 1231894 /GA 
Institute of Hyd 
Review of 


Rainfall-Runoff 
D. B. Boorman, M. C. Acreman, and J. C. Packman. 
1990, 109p 1-111, ISGN-0-948540-23-0 


The Flood Studies Report, FSR, and its Supplementa- 
ry Reports provide widely used techniques for design 
flood estimation in UK catchments. There has been 
considerable debate on the accuracy of the various 
methods, but few of the objections have been substan- 
tiated. The report describes work aimed at providing 
flood estimates 
inal FSR 
rainfall-runoff method, all-runoff 
method, the FSSR16 method with observed data, and 
the FSR statistical method (Q equation plus regional 
pope curve). The analysis was performed on a set of 
catchments which had at least 15 years of annual 
peng peak flow data (to generate the 
jee jor relationships), and detailed rainfall 
ps runoff data describing five or more flood events (to 
parameter estimates to replace those ob- 
tained from catchment characteristics). Comparisons 
were made for all catchments and all return periods (2, 
5, 10, 25 and 50 years), for various subsets of catch- 
ments, and for return below a limit peg 
separately for each catchment. Results show that esti- 
mates made using the statistical method were un- 
biassed, while the rainfall-runoff methods, used with- 
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out considering hydrological data recorded at the site, 
hada conduner to overestimate. 
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DE91002223/GAR bs A07/MF A02 
. Office of 


rept. 
. Tiedemann. i oe 91, 1389p DOE/BC-90/4 


a general introduction 
19 DOE's revised National re 
vanced Oil of 
rolensamaion' Force; eames —_ 
pom semen including technical 
7 and suggestions; a a section of technical informa- 


ans 


840 
bE$1002246/GAR PC A04/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 
Effect of alkaline agents on retention of EOR 
chemicals. 


P. B. Lorenz. Jul 91, hia a _— 
Contract FC22-83FE60 
— by Department of Energy, Washington, DC. 


design . akalnesurtactart 
gested. 62 refs., 28 figs., 6 tabs. 


162,841 

DE91005923/GAR PC A03/MF _ 

Utah Univ., Salt Lake City. Dept. of Mining E 
determination of desorbable 
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ane content ranges from 1.8 cc/g to 5.5 cc/g. Graphic 
results from laboratory tests indicated the power func- 
tion may provide a more accurate model of the —. 
tion process than the other two theories discussed. 4 
refs., 12 figs., 3 tabs. 


162,842 

DE91014183/GAR PC A03/MF A01 
Utah Univ., Salt Lake City. Dept. of Mining Engineering. 
Methane formation and retention in coal. oe | 
Seuee progress report, January 31, 1991-Ma 


V. J. Hucka. 1991, 24p —— 
Contract FG22-88PC8893 
Sponsored by Donavon * Energy, Washington, DC. 


The methane content of coal seams in Utah and Colo- 
rado will be measured in situ as well as in the laborato- 
ry and correlated with the geological and geochemical 
a of the seams and surrounding strata. Chemical 

physical properties will be measured in the labora- 
Pa oe coals that contain methane and coals of similar 
rank which do not contain methane. Methane yields on 
pyrolysis will be used to measure the propensity of 
coals on similar rank which do not contain methane. 
Methane yields on pyrolysis will be used to measure 
the propensity of coals to form additional methane. 
Methane formation and retention will be interpreted in 
terms of the physical and chemical properties of the 
coal and the chemical and geological history of the 
coal seam. 12 figs., 2 tabs. 


162,843 

DE91507308/GAR PC A06/MF A02 

Ministerium fuer Wirtschaft, Mittelstand und Technolo- 
ie des Landes Nordrhein-Westfalen, Duesseldorf 


‘Germany, F.R.). 

Bericht ueber die Taetigkeit der Bergbehoerden 

des Landes Nordrhein-Westfalen. (Activities of the 

a age —, of Nordrhein-Westfalen, 1989). 
rogress 

ber 102p S ETDE-mt-1 507308 


In German. 
U.S. Sales ‘Only. 


Nordrhein-Westfalen still opts for domestic energy 
sources which can be utilized without ———— 
mental pollution and have the additional advantages 
for higher energy productivity and the use of renew- 
able energy sources. The report reviews develop- 
ments in mining, the structure and activities of mining 
autorities, industrial safety and health, rock mechanics 
and safety, and environmental aspects. (DG). 


162,844 

DE91507401/GAR PC A03/MF A01 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 

Geesthacht-Tesperhude (Germany, F.R.). 

Roboterentwickilung fuer Arbeiten bis 1100 m 

Wassertiefe. (De t of robots for work 

down to a sea floor level of 1100 m). 

E. Aust, K. H. Bohm, H. Domann, M. Gustmann, and 

H. R. Niemann. 1990, 32p GKSS-90/E/45, CONF- 

9009405-1 

In German. International shipping and marine technol- 

ogy market with congress: Progress - environment - 
economy, a challenge to marine technology (SMM 

90), Hamburg (Germany), 25-27 Sep 1990. 

U.S. Sales Only. 


GKSS is engaged in research work, which is focused 
on the lication of computer controlled — 
tems as robots to automate subsea work. Pres- 
ently, 3 modified industrial robots and auxiliary equip- 
ment are available, which were applied for operations 
in inertgas atmosphere up to a pressure of 120 bar and 
qualified in experiments. In addition, wet tests with a 
modified robot for operation in sea water down to 1100 
m water depth has opened a new field of robot applica- 
tion subsea in order to assist divers in future and to 
replace them later on. (orig.) With 5 figs., 1 tab. 


162,845 

MIC-91-04168/GAR PC E07/MF E01 
CIC a. Interests Corporation, ._— (Canada). 
CIC Mineral Interests Corpora nual report 


1990. 
1991, 14p 


Annual report of the Corporation covering PCS Inc., 
status of the Corporation, a list of people involved, a 
summary, and consolidated financial statements for 
the year. This Corporation was formerly known as the 
Potash Corporation of Saskatchewan. 
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162,846 

MIC-91-04170/GAR PC E07/MF E01 
Saskatchewan Dept. of me and Mines, Regina. 
Saskatchewan Energy and Mines: Annual report 
1989-90. 

c1990, 34p 


This report discusses each of the Dept.’s major divi- 
sions: Finance and Administration, Resource Policy 
and Economics, Geology and Mines, Petroleum and 
Natural Gas. An organizational chart is included, as 
well as figures highlighting assessment credits, acqui- 
sitions, claims, permits, leases, oil, gas, wells drilled 
and meters drilled, production, prices, sales and rights. 


162,847 

MIC-91-04172/GAR PC E07/MF E01 
Saskatchewan Mining Development Corp., Saskatoon. 
Saskatchewan Min ‘ea Development Corporation: 
Annual report 1990. 

c1991, 12p 


This annual report outlines the major activities and ac- 
complishments of the Corporation. It provides an audi- 
tor’s report of the Corporation’s financial position. 


162,848 

MIC-91-04213/GAR PC E07/MF E01 
British Columbia. Geological Survey Branch, Victoria. 
Olivine potential of the Tulameen ultramafic com- 


plex. 

Open file no. 1991-9. 

K. D. Hancock, Z. D. Hora, and G. V. White. c1991, 
25p ISBN-0-7718-9022-2 


This report documents the geology and industrial min- 
eral potential of an olivine deposit within the Tulameen 
ultramafic complex in southwestern BC. ee 
information on the mineral, uses for it, prices 

keting are —_ along with the results of foundry ond 
testing of Grasshopper Mountain olivine by CANMET. 


162,849 

MIC-91-04215/GAR PC E07/MF E01 
British Columbia. Geological Survey Branch, Victoria. 
Ultramafic associated chromite and nickel occur- 
rences in British Columbia. 

Open file no. 1990-27. 

K. D. Hancock. c1991, 70p ISBN-0-7718-8979-8 


This report records the most significant mafic-ultrama- 
fic-associated chromite and nickel occurrences in BC. 
While focusing on the chromite occurrences in the 
province, platinum group metals and nickel are also 
included. All known chromite and nickel occurrences 
are listed, using the MINFILE database as the initial 
data set. The report gives background information on 
chromite and its genesis; then details ophiolite-related 
deposits, Alaskan-type ultramafic bodies, and mafic-ul- 
tramafic-hosted nickel occurrences, by location. 
Where possible, detailed information is given on loca- 
tion, geology, mineralization, history and — 
claims, if any. Those locations where sufficient Poe 

ical information is not available are listed 

number and geographical coordinates only 


162,850 

MIC-91-04248/GAR PC E07/MF E01 
Nova Scotia Resources Limited, Halifax. 

Nova Scotia Resources Limited: Annual report 


1990. 
©1991, 17p 


This Corporation is a provincial Crown corporation 
under the a weer of the Minister of Mines and 
Energy. Established in 1981, the ‘ation invests in 
and manages the Province’s Participation in petrole- 
um, energy and mineral resources development and 
related industrial pr . This annual report includes 
information on the hasset/Panuke project, project 
descriptions, Nova Scotia offshore, and mi activi- 
ties. A financial report is included. 


162,851 
MIC-91-04538/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

lived ee dust characterization in 


uranium mill 
Re no. MAL 90-084¢7 90-034(TR). 
J. Bigu. c1990, 38p 


Little information is available on the long-term health 
effects of worker's exposure to long-lived radioactive 


dust (LLRD) produced in underground uranium mine 
and uranium mill operations, nor is such data available 
on either LLRD chemical make-up or size distributions 
in uranium mines and mills. This paper presents exper- 
imental data collected in a uranium mill, where LLRD is 
generated in the course of mechanical and physico- 
chemical unit operations carried out in the separation 
and refining processes of uranium, or uranium chemi- 
cal compounds from uranium ores. The data pertains 
to the main mechanical and physico-chemical milling 
operations, including ore transportation by conveyor 
belt, crushing, jee screening, acid leaching, 
counter-current ntation, solvent extraction, yel- 
lowcake precipitation, yellowcake drying and yellow- 
cake packaging. Measurements were conducted of 
LLRD and radon progeny associated with dust in the 1- 
30um size range, and radon progeny in the submicron 
size range. A variety of other dust and radioactivity 
measurements were also carried out. 


162,852 

MIC-91-04539/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Minimum ignition temperature: An alternative 
small-scale flammability test for conveyor belting. 
Report no. MRL 90-138(TR). 

K. J. Mintz, and K. V. Inglis. c1991, 34p 


This report presents the results of minimum ignition 
temperature (MIT) tests carried out on 10 different 
conveyor beltings to determine if this test is useful for 
assessing the fire-resistance of belting. Nine of the 
samples had been tested by the US Bureau of Mines, 
in addition to — index tests. The tests were con- 
ducted using a Setchkin furnace, usually used to test 
the flammability of plastics. The study also compared 
the results with other flammability data. 


162,853 

MIC-91-04540/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). eae Labs. 

i ag and destressing summary of field 
inv Ss. 

R no. MRL 90-144(LS). 

Ss. esne. c1990, 48p 


Literature survey of destressing and preconditioning 
practices used in underground mines throughout the 
world. The report describes the main concepts under- 
lying rock preconditioning; the purpose of destressing; 
design parameters; computer modelling; restrictions 
and risks associated with the practice; and observa- 
tions = methodologies proposed by different authors 

has been reviewed. Field experiments un- 
denahen | in Canada, the US and South Africa are also 
described. 


162,854 

MIC-91-04574/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Rock stresses and rock stress monitoring in 
Canada. 

Report no. MRL 90-011(TR). 

G. Herget. c1990, 59p 


A knowledge of rock stresses is essential to establish 
= assumptions for wall, roof, and floor strata in un- 
a excavation design. This report provides a 
overview on stress determinations and stress 
naehaine in Canada, including sampling methods; 
types of stresses in the Canadian Shield area; and 
methods of monitoring stress changes during excava- 
tion activity. 


PC E07/MF E01 


162,855 
MIC-91-04594/GAR 

Canada Centre for Mineral and Energy Technology, 
os (Ontario). 


*y; 2060p report 
c 
Text in English and French (Bilingual). 


The mandate of CANMET is to enhance the role and 


for Mineral and Energy Technolo- 
1988-89. 


contribution of minerals and energy in the Canadian 
economy through research and development in 
mining, mineral —r- and utilization of metals, in- 
dustrial_minerals, and fuels. This report discusses 
CANMET in partnership with industry, major achieve- 
ments in oil and gas, wo mineral processing, coal, 
metals and materials. CANMET-sponsored seminars, 





workshops and conferences are listed along with li- 
cences signed, services to industry, and patents grant- 
ed to CANMET. Awards are listed and a financial pro- 
file of the past year is given. 


162,856 
MIC-91-04645/GAR PC E17/MF E01 
Gaeeaos Survey of Canada, Ottawa (Ontario). 
Pen ineral de studies in Nova Scotia, Vol. 1. 
r no. 


+8. 
A. L. Sangster. c1990, 287p SSC-M44-90/8E, ISBN- 
0-660-13620-1 


This volume contains 12 r: on research carried 
out under the Canada-NS Mineral Development 
Agreement from 1984-89. The papers report on activi- 
ties related to mineral deposit geology, including min- 
eral deposit modelling, geochemistry, structural geolo- 
, isotope geology, borehole geophysics, and region- 

al mapping. 


162,857 

MIC-91-04676/GAR PC E17/MF E01 
Golder Associates, Mississauga (Ontario). 

ciseo Er lar stability back-analysis. 

c 

Contract o NMET-89074-01-SQ 


This re presents the results of a study to analyze 
the stability of failed and stable surface crown pillars, 
as well as the more general problem of realistically as- 
sessing surface crown pillar stability and design. The 
report covers an evaluation of case records used to 
define classes of instability, failure mechanisms, and 
parameters critical to stability; presents a review of 
currently available design methods to determine 
whether there is an appropriate design methodol 

or combination of approaches, reliable enough to 
used as a standard design tool for crown pillar assess- 
ment; and outlines the development of an empirical 
design procedure along the lines of the NGI and CSIR 
geomechanics classifications to allow geological pa- 
rameters to be incorporated together with details of 
the geometry of the crown pillar and underiying stope 
to assess likely pillar stability. 


162,858 
MIC-91-04677/GAR PC E07/MF E01 
— Institute of Canada, Oakville (Ontario). 
eport on the evaluation of twin arc narrow gap 
process for field welding of rails: Final report. 
Somsky. c1990, 72p 
Contract ‘ANMET-89256-01 -SQ 


Rail steels are now generally flash butt welded into 
tran tion lengths and then welded on site by the 
THERMIT process. However, the failure rate of the 
welds is high and a safety hazard exists during winter. 
An alternative welding process is needed, particularly 
for joining recently introduced heat sensitive rail steels. 
This project adapted the WIC twin arc pulsed GMA- 
NGW process to the welding of full rail sections end to 
end. This was achieved by designing a special welding 
head to give access to the! bottom of the rail joint; using 
a (a opr aon X-Y cross slide assembly; using a 
specially designed water cooled copper chill block as- 
sembly which 5 pate pre supported the molten weld 
metal as the wel — moved up the rail section; and 
modifying the existin 7 dual welding source de- 
veloped and patented by WIC. 


162,859 

MIC-91-04678/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Effect of aluminum on uranium biosorption by im- 
mobilized Rhizopus arrhizus: Final report. 

M. Tsezos. c1991, 79p 

Contract CANMET-99019-01-SS 


Recent work has shown that aluminum can effectively 
suppress the uranium uptake capacity of the immobi- 
lized microbial biomass. This project completed a de- 
tailed and systematic study of the effects of aluminum 
on uranium biosorption, including detailed biosorption 
equilibrium studies to quantify the effect of aluminum 
competition effect; examination of the effect of pH on 
the competition effect of aluminum on the biosorption 
equilibrium; preliminary examination of the effect of 
aluminum on the kinetics of uranium uptake; and de- 
tailed electron microscopic and microprobe analysis of 
the sites of aluminum in the immobilized biomass parti- 
cle with respect to uranium. 


162,860 
MIC-91-04679/GAR PC E07/MF E01 
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Pet ae of Western Ontario, see 
and characterization o' f precious and 
rare element standards for cinerelogioal studies: 


Aresearch 
S. L. Chryssoulis. c1991, 48 
Contract CANMET-99020-0 tsa 


Discussion of the calibration of the ion microprobe, or 
secondary ion mass Pern, Pa. (SIMS), for quantita- 
tive microanalysis of Pt, Rh, Pd, Ir plus Ga and Ge ina 
broad er of mineral matrices. Standards were pro- 
duced by 1MeV ion implementation into polished 
coarse mineral particulates (1-30 mesh). Except for 
Pd, all other implants are 98.5% isotopically pure. Min- 
eral and element specific calibration curves for exter- 
nal standardization were produced by depth profiling 
the implanted specimens. 


162,861 

eeitee I havent ont takes aes 
lor Mineral ai Tec! 

Ottawa (Ontario). 

Examination of the ignitability characteristics o 

—- dust/air and ne/coal dust/air cl 


inal report. 
P. R. Amyotte, M. J. Pegg, and Y. H. Sun. c1991, 


94p 
Contract esenniennnen -SS 


An experimental inv tion of coal dust explosions 
was conducted in a L spherical chamber using 
channel sai of coal from the Prince and Phalen 
mines of eo Breton Development Corp. to inves- 
tigate the i vey 3 characteristics of the coals alone 
pe yig rnixed methane. Tests were also conduct- 
the effectiveness of various 
pe une (limestone, dolomite and magnesite) on the 
inerting of coal dust explosions. Two size fractions 
were produced for each pei the Prince and Phalen 
coals. For each coal gpd rhed size, methane con- 
centration (0% and 2%), and ignition energy (from 50 J 
to 10 kJ), tests were cone at different coal dust 
concentrations to establish the lean flammability limit. 
For inerting requirements, tests were conducted for 
each rock dust with the smaller size fraction of Prince 
coal, a coal dust concentration of 0.5 kg/cu m, an igni- 
tion energy of 5 kJ, no methane present. Rock 
dust concentrations ranged from 29% of the total 
solids mixture to the percentage required to suppress 
an explosion. 





162,862 

MIC-91-04689/GAR PC E07/MF E01 
Redpath Engineering Limited, a (Ontario). 

Cc design of blind raise boring t 
for driving short raises to develop stopes in Cana- 
dian mines: Final report. 


c1990, y,: 
Contract CANMET-99244-01-SQ 


This report presents the results of the blindhole boring 
s prior to cancellation at the recommendation of 
Redpath Engineering Ltd., of recent in-field results of 
the blindboring segment of the study, and the acquisi- 
tion of new information. The report includes a discus- 
sion of the capabilities of the Redpath Redbore 40 
raise drill (RB40), the modifications made to the RB40 
for use for downreaming as well as conventional raise- 
boring, and the results of a downreaming field test at a 
Canadian mini “ company. Also included is a discus- 
sion of the market survey which was sent to various 
— companies across Canada to determine the po- 
tential demand for conventional raiseboring as com- 
pared to blindboring and downreaming. 


162,863 
MIC-91-04693/GAR PC E07/MF E01 


Microbios Ltd. Rove 2b praeter 
Extension of U peau to workover oper- 
ations: Final report. 


c1991, 14 
ANMET-99300-01-SQ 


Contract 
It is current oilfield practice to add very expensive 
lyionic cellulose (PAC) polymers to drilling fluid in Aa 
le rock zones to prevent fluid loss into these 
zones. This study was —_o to combine bacterial 
and carbonate particle pl technologies to 
‘oduce a very rapid, very tht lug; to pa the 
cteria-carbonate plugging tech the selec- 
tion of fast-growing g) 
strains and by the development of an economical but 
effective nutrient package; and to determine the con- 
centration = bleach (NaOCl) and the exposure times 
necessary to completely remove the bacterial compo- 
nent of the bacteria-carbonate plug. 
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162,864 
MIC-91-04715/GAR PC E07/MF E01 
Canada a for Mineral and Energy Technology, 


Ottawa ( ). 
a emnanny a aoey tien, , phase 
P. . a. c1989, 75p 

Contract CANMET-69145-01-SQ 


woe improving ron recover al he Sculy Mine oe 
iron recovery at ine ore 
dressing aoe Pantin Labrador. The work was conducted in 


a quantitative 
study of salosied sonaen concentrator products; bench scale 
testing oi A ape and spiral circuit flowsheet devel- 
opment; pilot plant tests based on the results of Phase 
ll; and ccauaien of the prototype circuit. This report 
presents the results from Phase Ill, summarizi 
pilot plant testing carried out on site at the Scully 
concentrator. The two test consisted of a —— 
grind of spiral middlings, and finer mill sizing. 


162,865 

MIC-91-04717/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa aaery 

Development of an optimal sol-gel immobilization 
process for uranium adsorbing biomass: A final 


report. 
V. |. Lakshmanan, and P. D. Tackaberry. c1990, 
Contract CANMET-9901 5-01-SQ aes 


The purpose of this study was to test and optimize a 
new sol-gel formulation to be used in conjunction with 
the unproven i ee 
ing fungus Rhizopus arrhizus. Testwork was undertak. 
en on a bench scale in an attempt to simulate an ion 
exchange process on an industrial scale. So! 
<osd Goandnin dian enstnel ingal 
used, the addition of fines, and the effect of precondi- 
tioning. Uranium loading and elution optimization in- 
cl particle sizing, and the effect of flow rates. 


162,866 
MIC-91-04718/GAR PC E07/MF E01 
Hudson Bay Mining and Smelting Company. Ruttan Di- 
vision (Canada). 
flotation research: Final report. 
c1990, peer, 
ANMET-69012-01-SQ 


Although coiumn flotation in copper and molybdenum 
cleaning circuits was firmly established in 1986, no 
published information could be found on a column op- 
erating successfully in a zinc cleaning circuit. This 

involved the installation of a 36 inch diameter 
by 43 foot high column complete with level, bias, and 
air control loops to initially treat zinc rougher concen- 
trate from Ruttan mine. research work consisted 
of testing the effects of column level, wash water, air 
flow, bias control, feed flow rate, and frother on 
column concentrate grade and recovery. The test work 
was then repeated mg fan zinc cleaner products 
as feed to the column. This report presents the results 
from the project. 


PC A04/MF A01 


Abandoned Underground 
Eastern and Midwestern Coal Fields: A 


file r 
22 May 91, 75p OSM-575 
Contract HQ-51-CT6-0146 
Sponsored by Office of Surface —e Reclamation 
and Enforcement (Di), Washington, DC. 


= study was ee to assist individuals involved 
with problem of abandoned mines that are subsiding. 
The study analyzed the practicality and ae of 
using blasting to stabilize subsiding abandoned under. 
ground mines. Application of blasting to subsidence 
problems could provide a valuable alternative technol- 
ogy to classical methods of injecting fill material into 
mines to fill voids and prevent subsidence. 
By blasting, subsidence can be induced in a controlled 
manner, completed, and the site returned to its desired 
usage. 


PC A03/MF A01 


162,868 
PB91-220517/GAR 
Bureau of Mines, Washington, DC. 
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Minerals Yearbook, 1989: Alabama. 
D. H. White, and L. S. Dean. 1989, 16p 


In 1989, Alabama’s nonfuel mineral industry produced 
a State record of $463 million of nonfuel mineral com- 
modities, an increase of $4 million over that reported 
by the State’s mineral producers in 1988. The new 
record marked the fourth consecutive year in which 
mineral production increased over that of the previous 
year. Alabama ranked 22d among the States in total 
mineral value. Cement, stone, and sand and gravel 
were the three leading mineral commodities pr 
accounting for 77% of Alabama’s total mineral value. 
During the year, there were several acquisitions by 
Alabama cement and stone companies, and the only 
tantalum mine in the United States completed its first 
full year of operation. 


162,869 
PB91-220525/GAR 
Bureau of Mines, Washi 
Minerals Yearbook, 198: 
L. J. Prosser. 1989, 10p 


The value of nonfuel mineral production in Delaware in 
1989 was $6.2 million. Sand and gravel and magnesi- 
um sents were the major commodities pro- 
d chemicals and construction industries 
were the most significant users of minerals, many of 
which were shipped into Delaware through the Port of 
Wilmington. Topics discussed in the report include 
trends and developments, legislation and government 

rams, review by nonfuel mineral commodities (in- 
dustrial minerals and metals). 


PC A02/MF A01 
ion, DC. 
: Delaware. 


162,870 
PB91-220533/GAR 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 198: : Georgia. 

S. W. Sikich, and B. J. O'Connor. 1989, 19p 


The value of mineral commodities produced in Georgia 
in 1989 increased only 1.0% over that of 1988, but still 
attained an alltime high of $1.4 billion. The State’s 
leading commodity, clay, pene nae 6% in value, al- 

ih the volume of clay — eased 4.9% 
to 9.8 million metric tons. aan in pre was 
attributable largely to kaolin, which increased 9.7% to 
$944.9 million and accounted for 68.1% of the total 
value of minerals produced in Georgia. Fuller's earth 
also showed significant increases, both in value and 
volume produced. Georgia, the Nation’s leading clay 
producer, ranked first in both the value and volume of 
kaolin and fuller’s earth. It also led the Nation in the 
value and volume of synthetic —a and in the value 
of barite and iron oxide pigments produced. Overall, 
Georgia ranked third, behind California and ae in 
the value of industrial minerals produced and eigth in 
the value of all minerals produced. 


PC A03/MF A01 


162,871 
PB91-220541/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Iron Ore. 

P. H. Kuck, and C. M. Cvetic. 1989, 48p 


The United States produced 59.03 million —— tons 
(Mmt) of usable iron ore during 1989. A\ ih the ton- 
nage was only slightly more than that of 1988, signifi- 
cant improvements were made in pellet quality. 'For the 
first time, fluxed pellets accounted for more than one- 
third of production. Fluxed or ially fluxed pellets 
were being made at six of the Nation’s nine active tac- 
onite plants. Mine shipments of pellets, concentrates, 
and direct shipping ore totaled 58.30 Mmt, again an 
amount only eran higher than that of 1988. Com- 
bined U.S. imports of ore, concentrates, and agglom- 
erates decreased 3% to 19.60 Mmt, with Brazil and 
Venezuela gaining market share at the expense of 
Australia and Canada. Exports, in contrast, have been 
slowly creeping upward since 1985. Virtually all of the 
5.37 Mmt exported in '989 went to Canadian steel 
— that hold equities in U.S. taconite —— 
Senn cnakehs baneeen 1006 ond tea0 te 79.00% lustry 
rose slightly between 1988 and 1989 to 73.06 Mmt. Pig 
iron production was 50.69 Mmt, virtually the same as in 
1988, for an average output of 4.22 Mmt per month. 
On December 31, 48 blast furnaces were in operation, 
2 less than at the end of 1988. 


162,872 
PB91-220558/GAR 
Bureau of Mines, Washington, DC. 
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Minerals Yearbook, 1989: Mining and Quarrying 
Trends in the Metals and Industrial Minerals indus- 


A. O. Tanner. 1989, 41p 


The domestic mining industry continued to be 
strengthened and revitalized in 1989. The healthy con- 
ditions and the wi yl 2 comeback that began in 1987 
continued to spread and became more established for 
many commodities. Relatively comfortable and stable 
commodity prices, still found predominantly in the 
metals sector, reinforced other operational factors in 
bringing vitality to the mining and mineral processing 
industries. New streamlined business practices, mine 
and plant modernizations, and the progressive use of 
new technologies successfully helped lower Eg, 
costs and increase efficiency during the past 5 to 
years. Major topics discussed in the report include 
= highlights, legislation and government actions, 
exploration, development, rs mining, sur- 
pe mining, remote mining, beneficiation, health and 
safety. 


162,873 

PBS 1-220566/GAR 
Bureau of Mines, Washin 
Minerals Yearbook, 198: 
L. E. Esparza. 1989, 21p 


Minnesota’s nonfuel mineral production in 1989 was 
valued at more than $1.4 billion, an increase of about 
$170 million over that of 1988. The 13% increase in 
value paralleled a 13% rise in the value of iron ore 
shipments, which accounted for 89% of the State’s 
nonfuel mineral production value. a increases 
also were reported in the value of lime, construction 
and industrial sand and gravel, and crushed and di- 
mension stone production. Minnesota ranked seventh 
nationally in nonfuel mineral production value and ac- 
counted for 4% of the U.S. total. The State supplied 
70% of the Nation’s usable iron ore shipments. Miner- 
als used in construction accounted for 11% of the 
State’s nonfuel mineral production value. 


PC A03/MF A01 
ion, DC. 
: Minnesota. 


162,874 
PB91-220574/GAR 
Bureau of Mines, Washi 
Minerals Yearbook, 198 
D. K. Harrison. 1989, 11p 


The value of New Hampshire’s nonfuel mineral pro- 
duction in 1989 was $33 million, a decrease of $20 
million from that of 1988. Construction sand and gravel 
and crushed and dimension stone accounted for most 
of the State’s mineral =. common clay and 
gem stones accounted for the remainder. Gypsum was 
shipped into the State and made into wallboard at one 
plant. Topics discussed in the report include trends 
and developments, exploration activities, legislation 
and government programs, and review by nonfuel min- 
eral commodities. 


PC A03/MF A01 
‘on, DC. 
; New Hampshire. 


162,875 
PB91-220582/GAR PC A03/MF A01 
Bureau of Mines, beg 

Minerals Yearbook, 198: : New York. 

D. K. Harrison, and W. M. Kelly. 1989, 16p 


The value of nonfuel mineral production in New York in 
1989 was $745.2 million, nearly a $50 million increase 
over that of 1988. Leading mineral commodities pro- 
duced in terms of value were crushed stone, salt, port- 
land cement, construction sand and gravel, and zinc. 
Nationally, the State ranked 14th in the value of non- 
fuel minerals produced. New York was the only State 
in the Nation that produced wollastonite and one of 
only two States that mined garnet. The State ranked 
third in output of salt and zinc, and fourth in crude talc 
ete, Of the minerals processed in the State, 

lew York ranked second in synthetic graphite and fifth 
in primary aluminum output. 


162,876 
PB91-220590/GAR 
Bureau of Mines, Washi 
Minerals Yearbook, 1 
S. W. Sikich, and R. M. Alonso. 1989, 15p 


PC A03/MF A01 
: Puerto Rico. 


The value of nonfuel mineral commodities produced in 
oust Rico in 1989 (excluding construction sand and 
el) decreased “ tly from that of 1988, from $167 
olor to $163.7 million. Overall, Puerto Rico ranked 
whee of 12 of the 50 States in the value of minerals 
—s Over 90% of the minerals produced in 
uerto Rico were used locally by the construction in- 


dustry. After starting slowly in 1989, the construction 
pose recovered in the second quarter but suffered a 
setback in September when Hurricane Hugo devastat- 
ed much of the island. Construction was brought to a 
virtual stop for over 2 weeks due to power outages 
caused by the storm. However, the construction indus- 
try recovered very strongly in the last quarter of 1989 
because structures damaged by the storm were re- 
paired or rebuilt. The report concludes with comments 
concerning the mineral industries of the other islands 
mentioned in the title. Their main nonfuel minerals may 
be sand, gravel, and crushed stone. 


162,877 

PB91-220608/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Salt. 
D. S. Kostick. 1989, 29p 


The U.S. salt industry continued to restructure itself 
through consolidations, name changes, and domestic 
and foreign acquisitions to become a more integrated 
North American industry competing in the Western 
Hemisphere. The United States continued to be the 
world’s largest producer of salt, accounting for about 
18% of total world production. Production and trade of 
salt increased slightly compared with the previous 
year. World production of all types of salt rose about 
4%. The greatest increase in production was in China, 
which reported a 27% increase in output, mainly for 
use in its expanding chemical industry. Environmental 
problems associated with emissions of chlorinated 
compounds may affect the short-term status of the do- 
mestic chloralkali industry, which is the largest single 
consumer of salt. 


PC A03/MF A01 


162,878 
PB91-220616/GAR 
Bureau of Mines, Washi 
Minerals Yearbook, 198: 
J. F. Owens. 1989, 14p 


Notable events in the iron and steel slag industry 
during 1989 included the acquisition of one of the Na- 
tion’s largest slag companies and a major international 
concrete conference on natural pozzolans in which 
slag played an integral role. Research during the year 
es to slag utilization included studies such as 
slag in the manufacture of asphaltic concrete, road 
base pavements, glass, concrete, mine backfill, and 
ceramics. Domestically, consumption of both iron and 
steel slag combined showed a moderate increase 
when compared with that of 1988, with continuing im- 
ports of granulated blast furnace slag entering into the 
west coast of the United States. Steel slag consump- 
tion apni significantly for the second consecutive 
year in a row, with substantial gains in the marketing of 
steel slag as the aggregate in asphaltic concrete. 


PC A03/MF A01 
ton, DC. 
: Slag-Iron and Steel. 


162,879 
PB91-220723/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Survey Methods and Sta- 
tistical Summary of Nonfuel Minerals. 

J. B. Osmint, and S. D. Smith. May 91, 44p 


The statistical summary summarizes data on crude 
nonfuel mineral production for the United States, its 
island possessions, and the Commonwealth of Puerto 
Rico. Also included are tables that show the princi 
nonfuel mineral commodities exported from and im- 
ported into the United States and that compare world 
and U.S. mineral production. The detailed data from 
which these tables were derived are contained in the 
individual commodity chapters of Volume | and in the 
State chapters of Volume II of the edition of the ‘Miner- 
als Yearbook’. 


162,880 
PB91-220806/GAR 
Bureau of Mines, Washin 
Minerals Yearbook, 198 
P. A. Lyday. 1989, 11p 


Three producers of crude iodine supplied approxi- 
mately one-half of domestic demand; the remainder 
was imported. Because some exports and imports are 
in product categories rather than crude products, net 
imports are not clearly developed. The major world 
producer, Japan, produced iodine from brines associ- 
ated with gas production. The second largest produc- 
er, — produced iodine as a coproduct of sodium 
nitrate 


PC A03/MF A01 
‘on, DC. 
: lodine. 





162,881 
PB91-220814/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Iron Oxide Pigments. 

D. P. Mickelsen. 1989, 14p 


U.S. mine production of crude iron oxide pigments in- 
creased significantly over that of 1988, while ship- 
ments increased moderately and value decreased. 
Total domestic shipments of finished natural and syn- 
thetic iron oxide pigments remained relatively un- 
changed from those of 1988. Synthetic iron oxides 
comprised 61% of all shipments. Construction materi- 
als was the largest end use for iron oxide pigments, 
followed, in order of rank, by paints and coatings; co- 
lorants for ceramics, glass, paper, plastics, rubber, and 
textiles; ferrites; industrial chemicals; foundry sands; 
animal feed and fertilizer; and other end uses. List 
prices for iron oxide pigments remained unchanged 
from those in 1988. The United States imported more 
than twice as much iron oxide pigment in 1989 as it 
exported. 


162,882 
PB91-220822/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Nitrogen. 

R. L. Cantrell. 1989, 19p 


Global synthetic ammonia production approached 134 
million short tons in 1989 and was valued at about $15 
billion. Fixed nitrogen in the form of synthetic anhy- 
drous ammonia provided the base for the production 
of food and fiber required to support Earth’s estimated 
5.2 billion inhabitants. U.S. ammonia plants operated 
at 96% of rated capacity in 1989, in producing 16.8 
million product tons. Domestic demand for anhydrous 
ammonia and downstream nitrogen conversion prod- 
ucts was buoyant during the spring of 1989, and pro- 
ducers — above capacity in meeting demand. 
Import demand for anhydrous ammonia reached 
record proportions and the ammonia trade deficit 
soared to a record 3.4 million tons for the year. An 
oversupply situation developed in the domestic ammo- 
nia market following a disappointing spring fertilizer 
season, prompting a cutback in production and im- 
ports during the second half of 1989. 


162,883 

PB91-220830/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Vanadium. 
H. E. Hilliard. 1989, 22p 


The year 1988 proved to be a boom year for vanadium 
producers as tight supply and strong demand by the 
steel industry and other consumers pushed up the 
price of vanadium compounds. The U.S. steel industry, 
which accounted for about 85% of domestic consum 
tion, recorded its highest shipments since 1980’s. By 
the end of 1989, vanadium’s fortunes had turned full 
circle as the market wi prices headed for levels 
lower than at any time since the early 1980s. Price 
surges in the fourth quarter of 1988 and the first part of 
1989 produced the usual results, a significant increase 
in production and prices followed by a rise in invento- 
ries and a consequent siump in prices. First quarter 
1990 producer prices for V2O5 were expected to fall to 
about $2.50 per pound. Spot market prices were ex- 
pected to fall even lower to about $2.30 per pound. 
U.S. reported consumption of vanadium was 5,117 
tons, a 4% decrease from 1988 consumption. 


162,884 
PB91-220848/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Soda Ash. 

D. S. Kostick. 1989, 22p 


The U.S. soda ash industry operated at 97% of rated 
capacity to produce a record 9.9 million short tons. The 
increase in production was because of the strength of 
export sales, which also was a record, and rate 
growth in certain domestic markets, such as in soaps 
and detergents and pulp and paper. Although con- 
sumption in these two domestic markets was higher 
than in the previous year, total domestic consumption 
declined. The high operating rate of the domestic soda 
ash industry prompted an increase in the offlist price of 
the material as supplies became tight. Several con- 
sumers, concerned about future availability, negotiat- 
ed new contracts at higher prices. The strong world 
demand for soda ash also made U.S. exports grow 
18% over the previous year. The environmental and 
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political events in the world, which began to occur in 
1989, should provide excellent opportunities for U.S. 
soda ash in the future. 


162,885 

PB91-220855/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Silicon 
J. Gambogi. 1989, 15p 


For most of 1989, demand for silicon products re- 
mained near the high levels reached in 1988. Howev- 
er, a reactivation of idle capacity, combined with new 
global capacity, resulted in an oversupply of silicon 
materials. Prices that had reached record highs in 
1988 decreased significantly. Consequently, produc- 
tion cutbacks were scheduled by several domestic 
producers in the second half of 1989. Silicon semicon- 
ductors played an essential role in electronic devices 
for military and commercial applications. In 1989, the 
United States was one of the world’s leaders in semi- 
conductor device manufacture. However, portions of 
the domestic semiconductor market were dominated 
by imports. An area of significant concern was the do- 
mestic capability to produce infrared (IR) detector- 
grade silicon metal. materials were obtained 
almost exclusively from foreign sources in 1989. 


PC A03/MF A01 


162,886 

PB91-220863/GAR 

Bureau of Mines, Washington, DC. 
= M 

Southern Africa. 1988 International Review. 

G. A. Morgan, H. G. van Oss, L. E. Antonides, and 

H. R. Newman. 1988, 43p 


Topics discussed for each country may include Gov- 
ernment policies and programs, production and trade, 
and commodity reviews (metals, industrial minerals, 
and mineral fuels). 


PC A03/MF A01 


162,887 

PB91-220871/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Indiana. 

W. J. West. 1989, 18p 


Buoyed by record production and/or prices for several 
commodities, the value of nonfuel mineral production 
in Indiana increased for the seventh consecutive year 
to a record $434.1 million in 1989. Record-high total 
values were set for portland cement, gypsum, con- 
struction sand and gravel, crushed stone, and dimen- 
sion stone. Ranking 24th nationally in the value of non- 
fuel mineral production, the State was the leading sup- 
plier of dimension stone and ranked second and third, 
respectively, in sales of masonry cement and peat. Al- 
though no metallic ores were produced within its 
boundaries, Indiana was a major processor of metals, 
ranking first in pig iron and raw steel production and 
fourth in aluminum output. 


162,888 

PB91-220889/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Maine. 

1 K. Harrison, W. Anderson, and M. E. Foley. 1989, 
12p 


The value of Maine’s nonfuel mineral production in 
1989 was $64.7 million, a $3.1 million decrease com- 
pared to that of 1988. The decrease was primarily the 
result of lower sales of construction sand and gravel 
and of cement, the State’s leading mineral commod- 
ities. Other minerals produced, in order of value, were 
crushed stone, dimension stone, gem stones, clay, 
and peat. Topics discussed in the report include trends 
and developments, exploration activities, legislation 
and government programs, and review by nonfuel min- 
eral commodities. 


162,889 

PB91-220897/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Tennessee. 

S. W. Sikich, G. A. Upham, and R. E. Fulweiler. 
1989, 17p 


The value of nonfuel mineral commodities produced in 
Tennessee in 1989 increased approximately 9% over 
that of 1988 to an alltime high of $638.4 million. The 
State’s three leading nonfuel commodities, cement, 
crushed stone, and zinc, accounted for more than 
80% of the total. Tennessee led the Nation in the 


162,893 


Mineral Industries 


value of zinc produced for the 29th time in the past 32 
years. The State also ranked first in the value of ball 
clay and gem stones produced. Overall, Tennessee’s 
national ranking for the value of all nonfuel minerals 
produced improved from 17th in 1988 to 16th. Topics 
discussed in the report include trends and develop- 
ments, employment, regulatory issues, exploration ac- 
tivities, legislation government programs, and 
review by nonfuel mineral commodities (industrial min- 
erals, and metals). 


162,890 


PB91-220905/GAR 
Bureau of Mines, nyeme am DC. 
Minerals Yearbook, 1 


: Wisconsin. 
L. E. Esparza, and T. J. Evans. 1989, 15p 


PC A03/MF A01 


Wisconsin’s nonfuel mineral production in 1989 was 
valued at about $185 million, a drop of about 10%. Na- 
tionally, Wisconsin ranked 38th in the value of nonfuel 
mineral production. Leading commodities produced 
were crushed stone, construction sand and gravel, in- 
dustrial sand, and lime. Virtually all of the State’s 
mined products were used in construction. Topics dis- 
cu: in the report include trends and dev: b 
regulatory issues, exploration activities, legislation and 
government programs, and review by nonfuel mineral 
commodities. 


162,891 


PB91-220913/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: lilinois. 
D. H. White. 1989, 18p 


PC A03/MF A01 


In 1989, Illinois nonfuel mineral production was valued 
at $633.4 million, a new State record. This was the first 
year that mineral value exceeded $600 million. 
Crushed stone, portland cement, and construction 
sand and gravel were the three leading commodities, 
accounting for 76% of the State’s nonfuel mineral 
value. This illustrated the mineral industry’s dependen- 
cy on the health of the construction industry in Illinois 
and surrounding States. The State continued to rank 
17th in total mineral value. Topics discussed in the 
report include trends and developments, em; 
regulatory issues, exploration activities, legislation and 
government programs, review by nonfuel mineral com- 
modities--industrial minerals, and metals. 


162,892 


PB91-220921/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Rhode Isiand. 

D. K. Harrison. 1989, 11p 


The value of nonfuel mineral ion in 1989 was 
$11 million, a decrease of $6 million from that of 1988. 

he primary reason for the decline was the decrease in 
production of crushed stone and construction sand 
and gravel, the principal minerals produced in the 
State. These decreases were largely the result of 
fewer housing starts in 1989; starts declined by 24% 
from 1988 levels. Mineral-related industrial activity in 
the State included —_ manufacturing, wire manutac- 
turing, refinishing of precious and specialty metals, and 
metal ing and fabrication. 


162,893 


PB91-220954/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 
— Yearbook, 1989: Rare-Earth Minerals and 


J. B. Hedrick, and D. A. Templeton. 1989, 25p 


Domestic consumption of the rare earths was almost 
double the quantity used in 1988, mine production in- 
creased sharply, and the i performed well amid 
increased international competition. Traditional mar- 
kets of the rare earths, such as petroleum catalysts 
and metallurgical additives, continued a downward 
trend while new and emerging markets, such as neo- 
dymium-iron-boron permanent magnets, advanced ce- 
ramics, and automotive catalysts, showed strong 
growth. The television and market 
was unc! , and glass polishing applications in- 
creased ‘edly. Demand for rare earths consumed 
in high-temperature superconductors was small; how- 
ever, technologic breakthroughs in 1989 increased the 
prospects for commercial development of rare-earth 
superconductors. 
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162,894 

PBS 1-220962/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Clays. 
S. G. Ampian. 1989, 40p 


Total quantity of clays sold or used by domestic pro- 
ducers decreased about 5% in tonnage while increas- 
ing over 8% in value to a new record high of $1.52 
billion. Clays in one or more of six classification cate- 
ies, ball clay, bentonite, common clay and shale, 
re Clay, fuller’s earth, or kaolin, were produced in 44 
States and Puerto Rico during 1989. The leading 
seven States, in descending order, were Georgia, 
Ohio, Texas, North Carolina, California, Wyoming, and 
Alabama. Production of common clay and shale was 
decreased because the downturn in construction, 
which resulted from rising interest rates, offset an oth- 
erwise mixed demand attributed to a slowing domestic 
economy. Increases in production for all of the special- 
ty clays--bentonite, fire clay, and kaolin--except for ball 
clay and fuller’s earth, resulted from an improvement 
in the mixed economy overall and a continued strong 
export demand. Kaolin accounted for 21% of clay pro- 
duction but more than 67% clay value. Kaolin produc- 
tion of 9.0 million tons and exports of 2.34 million tons 
were record highs. A record high was also posted for 
fuller’s earth. 


PC A03/MF A01 


162,895 
PBS1-220970/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: South Dakota. 

L. E. Esparza. 1989, 15p 


In 1989, the value of South Dakota’s nonfuel mineral 
production was about $284 million, a slight decrease 
compared with the 1988 value. A 31% decrease in the 
value of crushed stone production offset increases re- 
corded for other major commodities, including cement, 
gold, construction sand and gravel, and dimension 
stone. South Dakota ranked 32d in the value of non- 
fuel mineral production, accounting for about 1% of 
the U.S. total. Gold, the State’s leading commodity, ac- 
counted for 70% of the total value of nonfuel minerals 
produced in the State in 1989, followed by portland 
cement and crushed stone. Minerals used in construc- 
tion accounted for about 30% of the nonfuel mineral 
production value. 


162,896 

PB91-220988/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Zinc. 
J. H. Jolly. 1989, 36p 


Zinc-producing mines in Alaska, Montana, and New 
Mexico opened in 1989, resulting in increased domes- 
tic output for the third straight year. A world-class zinc 
mine in Alaska, scheduled to open in late 1989, experi- 
enced startup problems, and its official opening was 
rescheduled for early 1990. Refined zinc metal produc- 
tion was the highest since 1981. Improved production 
was attributable to near-capacity output at U.S. pri- 
mary smelters and increased zinc recovery from steel- 
making dusts. In 1989, U.S. mines produced 4.0% of 
world mine output, and U.S. smelters produced 5.0% 
of world refined metal output. Domestic metal con- 
sumption declined modestly in 1989 but was the 
second highest in the 1980’s decade. World mine pro- 
duction was second highest, whereas world smelter 
output was a record high. World zinc metal consump- 
tion exceeded 7 million metric tons for the third straight 
year and was estimated to have been slightly less than 
the record-high consumption attained in 1988. 


PC A03/MF A01 


162,897 
PB91-221176/GAR PC A05/MF A01 
Geological Survey, Denver, CO. 

Gold Related to Greenstone Belts in 
Brazil. Deposit Modeling Workshop. Part A. Excur- 


Bulletin. 

C. H. Thorman, E. A. Ladeira, and D. C. Schnabel. 
1991, 94p USGS-BULL-1980-A 

Proceedings of a workshop held in Belo Horizonte, 
Brazil on mber 1-10, 1986. Library of Congress 
catalog card no. 91-3522. Prepared in cooperation 
with Universidade Federal de Minas Gerais, Belo Hori- 
zonte (Brazil). 


Contents: 
Introduction to a workshop on gold deposits 
related to greenstone belts in Brazil, Belo 
Horizonte, Brazil, 1986; 
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Geological field excursion from Belo Horizonte to 
Ouro Preto, Minas Gerais, Brazil; 

Field excursion from Belo Horizonte to Ouro 
Preto-Side excursion along the road to Moeda, 
Minas Gerais, Brazil; 

Surface and underground geological excursion 
around and in the Passagem de Mariana gold 
mine, Minas Gerais, Brazil; 

Excursion to the Morro Velho gold mine, Minas 
Gerais, Brazil; 

— to the Cuiaba gold mine, Minas Gerais, 

razil. 


162,898 
PB91-221358/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Abrasive Materials. 

G. T. Austin. 1989, 25p 


The combined value of production of natural abra- 
sives, which includes tripoli, special silica stone, 
garnet, staurolite, and emery, increased about 21% in 
1989. The silicon carbide industry saw a slight de- 
crease in the quantity produced and a 12% increase in 
the value of production. The fused aluminum oxide in- 
dustry showed a 5% decline in the quantity produced, 
but enjoyed a 15% increase in the value of production. 
The metallic abrasives industry experienced a decline 
of 6% in quantity and 5% in value after 4 consecutive 
my of sales increases in both quantity and value. 

e industry includes the primary producers of steel, 
chilled and annealed iron, and cut wire shot and grit, 
and shot and grit reclaimed by primary producers. The 
United States continued as the largest single manufac- 
turer, exporter, importer, and consumer of synthetic in- 
dustrial diamond in the world. The estimated apparent 
U.S. consumption of industrial diamond stones was 3.9 
million carats in 1988. 


162,899 

PB91-221366/GAR 

Bureau of Mines, Washin , DC. 
Minerals Yearbook, 1989: Arizona. 
M. N. Greeley, and L. E. Kissinger. 1989, 20p 
See also report for 1988, PB90-231515. 


Arizona mines led the United States in the production 
of nonfuel minerals in 1989. The total value of otput, 
morethan $3 billion, increased about 10% over that of 
the previous year. The State led the Nation in copper 
and molybdenum production and was also — the 
top producers of gem stones, lime, rhenium, sand and 
Pg silver, and sulfuric acid. Metal output valued at 
2.75 billion represented more than 90% of all nonfuel 
mineral production in the State. Nearly one-quarter of 
the value of all metals produced in the United States in 
1989 was attributed to the mines of Arizona. Industrial 
mineral production for the year was $289 million or 
about 10% of the total mineral value in the State. 


PC A03/MF A01 


162,900 
PB91-221374/GAR 
Bureau of Mines, Washington, DC. 


PC A03/MF A01 
Minerals Yea k, 1990: Asbestos. 
Annual rept. 
R. L. Virta. 1990, 12p 


The first stage of a regulation enacted by the Environ- 
mental Protection Agency (EPA) that phases out the 
use of asbestos went into effect on August 27, 1990. 
Health and liability issues continued to be a major 
factor in determining the economic stability of several 
former producers of asbestos products. The number of 
firms that produce asbestos-containing products con- 
tinued to decline in response to these issues. Domes- 
tic asbestos production increased slightly from that of 
1989, but consumption decreased 25%, from 55,306 
to 41,348 tons. A los was consumed domestically 
for roofing products, 37%; friction products, 26%; as- 
bestos-cement pipe, 15%; packing and gaskets, 8%; 
and other, 14%. 


162,901 
PB91-221382/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Bauxite, Alumina, and 
Aluminum. 

E. D. Sehnke, and P. A. Plunkert. 1989, 36p 

See also report for 1988, PB90-182437. 


World production of bauxite and alumina rose during 
1989 to record high levels in response to a strong but 
moderating demand for primary aluminum metal. Mine 
production of bauxite was reported from 26 countries. 


Domestic consumption of bauxite increased signifi- 
cantly, with the majority of the increase driven by metal 
market requirements for primary aluminum. U.S. pro- 
duction and shipments of celigrade alumina increased, 
while specialty alumina production and shipments de- 
clined sharply during the year. Alumina was produced 
in 25 countries. Most primary aluminum smelters oper- 
ated close to and, in some cases, above rated capac- 
ities during the year. Exports of aluminum in 1989 in- 
creased significantly for the second successive year to 
a level that was more than twice that of 1986. A record 
49.4 billion used beverage cans (UBC) were recycled 
in 1989, equivalent to more than 60% of the aluminum 
can shipments for the year. Prices decreased during 
the year as world supply and demand came into a 
more balanced position. World production of primary 
aluminum approached a record 18 million tons for the 
year. 


162,902 


PB91-221390/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1990: Beryllium. 
Annual rept. 

D. A. Kramer. 1990, 11p 

See also report for 1988, PB90-180522. 


PC A03/MF A01 


The United States is the only market economy country 
with an integrated beryllium industry. Bertrandite, 
mined and processed in Utah, is the primary mineral 
source for the end products--beryllium metal, beryllium 
alloys, and beryllium oxide--that are produced in Ohio 
and Pennsylvania. Imported beryl, mainly from Brazil, 
supplements domestic mineral supply. In 1990, U.S. 
mine production declined slightly, continuing a 3-year 
trend. Persistent weak demand in the automotive, de- 
fense, and telecommunications markets led to a de- 
cline in usage of beryllium metal, alloys, and oxide. But 
the U.S. mine production supplied a greater percent- 
age of the domestic demand, while beryl imports con- 
tinued to decrease. 


162,903 


PB91-221408/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yea k, 1990: Bromine. 
Annual rept. 

P. A. Lyday. 1990, 13p 

See also report for 1988, PB90-180530. 


PC A03/MF A01 


Production of bromine worldwide in 1990 was as fol- 
lows: the United States, 40%; Israel, 31%; the 
U.S.S.R., 14%; the United Kingdom, 6%; and other 
countries, 9%. The U.S. portion of world production 
has decreased steadily since 1973, when the United 
States produced 71% of the world supply. The de- 
crease in world share has been a result of environmen- 
tal constraints and the emergence of Israel as the 
world’s second largest producer. The quantity of bro- 
mine sold or used in the United States was about 177 
million kilograms valued at $173 million based on the 
average actual — for 1990. Exports of elemental 
bromine and bromine contained in compounds 
amounted to 17 million kilograms. The price of elemen- 
tal bromine in bulk was 95 to 101 cents per kilogram. 
Primary uses of bromine compounds were in flame re- 
tardants (28%), agriculture (20%), petroleum additives 
(14%), well drilling fluids (11%), and other (27%). 
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PB91-221416/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1990. Calcium and Calcium 
Compounds. 

Annual rept. 

M. M. Miller. Jul 91, 11p 

See also PB90-180290. 


The U.S. Bureau of Mines publishes reports for a varie- 
ty of calcium-containing minerals and compounds be- 
cause of their commercial significance and contribu- 
tion to the quality of human life. The ‘Calcium and Cal- 
cium Compounds Annual Report’ includes calcium 
metal, calcium chloride, precipitated calcium carbon- 
ate, and various other calcium compounds not cov- 
ered in the other U.S. Bureau of Mines annual reports. 
Topics discussed in the report include: Domestic data 
coverage, grades and specifications, technology, stra- 
tegic considerations, production, consumption and 
—_ prices, foreign trade, current research, and out- 
look. 





162,905 
PBS$1-221424/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: California. 

F. V. Carrillo, J. F. Davis, and J. L. Burnett. 1989, 


16p 
See also report for 1988, PB90-231523. 


California ranked second among the States in the 
value of nonfuel minerals produced in 1989, about 
8.8% of the U.S. total. The value of the commodities 
produced in 1989 increased nearly 6% to $2.85 billion, 
continuing the steady growth in the State’s mineral in- 
dustries since 1982. California led all States in the pro- 
duction of boron minerals, portland cement, diatomite, 
calcined gypsum, rare-earth concentrates, construc- 
tion sand and gravel, and tungsten. It was second in 
the production of calcium chloride, feldspar, gold, 
magnesium compounds from brine, and sodium com- 
pounds. Opposition by nearby residents to new mining 
permits continued to impede mining operations in the 
State when no-growth proponents opposed the issu- 
ance of new mining permits by local governments to 
sand and gravel quarries and to gold mining oper- 
ations. Operations were shut down at several gold 
mines during the year. 


162,906 
PBS1-221432/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Chromium. 

J. F. Papp. 1989, 32p 


In 1989, reported chromium material consumption was 
377,726 metric tons, gross weight. The reported con- 
sumption of chromite by the chemical and metallurgi- 
cal industry increased while that of the refractory in- 
dustry decreased. Metallurgical industry chromite con- 
sumption includes material consumed as part of the 
National Defense Stockpile (NDS) program to convert 
chromite to ferrochromium. Imports of chromite and 
chromium ferroalloys decreased compared with those 
of 1988. United States supply consisted of recycled 
and imported chromium materials. The United States 
recycled about 594,000 tons, gross weight, of stain- 
less steel scrap and imported about 894,000 tons of 
chromium ore, ferroalloys, chemicals, and pigments 
valued at about $430 million. The United States ex- 
ported about 26,000 tons of chromium materials 
valued at about $31 million. 


162,907 
PB91-221440/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Colorado. 

J. P. Ohl, and M. W. Davis. 1989, 17p 

See also report for 1988, PB90-191156. 


The value of nonfuel minerals produced in Colorado in 
1989 was $454 million, a 25% increase from the value 
of production in 1988. The 25% rise in total value was 
due mainly to unit value increases for construction 
sand and gravel, molybdenum, and zinc and a sub- 
stantial production increase for molybdenum. The 
State ranked 23d in the Nation in nonfuel mineral pro- 
duction and accounted for 1.4% of the total value. Col- 
orado ranked 11th of 25 ay pe sa States, ac- 
counting for slightly more than 2% of the Nation’s total 
metals value. The principal minerals, in order of value, 
were molybdenum, construction sand and gravel, port- 
land cement, and gold. Gold output, however, fell sig- 
nificantly. 


162,908 
PB91-221457/GAR PC A02/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Connecticut. 

D. K. Harrison, and R. J. Altamura. 1991, 9p 

See also report for 1988, PB90-181587. 


Connecticut’s 1989 nonfuel mineral production value 
was $113 million, a $5 million decrease from that of 
1988. Crushed stone and construction sand and 
gravel, the two leading mineral commodities produced, 
accounted for 91% of the State’s total mineral produc- 
tion value. Other commodities produced included clay, 
dimension stone, feldspar, industrial sand, and mica. 
Topics discussed in the report include trends and de- 
velopments, employment, yo aap and government 
programs, and review by nonfuel mineral commodities. 
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Bureau of Mines, Washington, DC. 
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Minerals Yearbook, 1989: Dimension Stone. 
H. A. Taylor. 1989, 12p 
See also report for 1988, PB90-233438. 


Production of dimension stone increased slightly to 
1.21 million short tons valued at $208 million. More 
than one-half of the dimension stone produced was 
granite. Limestone, marble, sandstone, and slate were 
also produced. Exports of dimension stone increased 
7% in value to $35 million. The value of dimension 
stone imports for consumption increased slightly to 
$525 million, equivalent to 252% of the value of do- 
mestic production. 


162,910 

PB91-221473/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Hawaii. 
F. V. Carrillo. 1989, 8p 

See also report for 1988, PB90-235565. 


Hawaii’s nonfuel mineral production value in 1989 was 
more than $92 million. The 23% increase from 1988’s 
production was attributed to the continuing boom in 
Hawaii’s construction spending and rising prices of the 
materials used in construction. Hawaii ranked 44th na- 
tionally in the value of 1989 nonfuel mineral produc- 
tion. Industrial minerals accounted for the total mineral 
value. Portland cement, construction sand and gravel, 
and crushed stone were the principal commodities 
produced accounting for approximately 98% of the 
total value. 
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PB91-221481/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: idaho. 
R. J. Minarik, and V. S. Gillerman. 1989, 15p 
See also report for 1988, PB90-230376. 


Nonfuel mineral production in Idaho in 1989 was 
valued at $366 million, an increase of 26% from that of 
1988. A drop in the value of gold production was more 
than offset by gains in the value of lead, molybdenum, 
silver, vanadium, and zinc. Phosphate rock was the 
leading mineral commodity in terms of value followed 
by silver, molybdenum, and gold. The metallic miner- 
als--antimony, copper, gold, lead, molybdenum, silver, 
vanadium, and zinc--accounted for about 62% of the 
State’s nonfuel mineral production value, a slight drop 
from the 68% in 1988. In 1989, Idaho ranked first in the 
Nation in antimony and garnet production; second in 
silver, lead, and vanadium production; and third in mar- 
ketable phosphate and perlite ore output. 
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162,912 
PB91-221499/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: iron and Steel. 

A. T. Peters. 1989, 29p 

See also report for 1988, PB90-233446. 


The year 1989 was a good but not outstanding one for 
the industry. Raw steel production was 97.9 million 
tons, with 84.5% utilization of capacity reported to be 
115.9 million tons. This was about 2% less than that of 
the previous year, when almost 100 million tons were 
produced by steel mills operating at 89.2% utilization 
of a capacity of 112.3 million tons. Imports were ap- 
proximately 19% of demand, kept moderate by the rel- 
atively weak dollar and the strong demand for steel 
worldwide. Worldwide, raw steel output reached an- 
other record high of 862.8 million tons. Increases of 
those of the previous year were registered by the Euro- 
pean Community, which produced 154.1 million tons, 
an increase of more than 1%; Japan, 2% higher at 
118.9 million tons; and the developing countries, most 
of which registered increases of 3% to 4%, to a total of 
111.2 million tons. Slight decreases occurred in the 
U.S.S.R. and Eastern Europe, but the People’s Repub- 
lic of China increased its production by approximately 
3% over that of 1988. 


162,913 
PB91-221507/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Iron and Steel Scrap. 

R. E. Brown. 1989, 29p 

See also report for 1988, PB90-187295. 


Brokers, dealers, and other outside sources supplied 
domestic consumers in 1989 with 43.6 million short 
tons of all types of ferrous scrap at a delivered value of 
approximately $4.63 billion, while exporting 12.3 mil- 
lion tons (excluding rerolling material and ships, boats, 


162,917 


Mineral Industries 


and other vessels for scrapping) valued at $1.75 bil- 
lion. In 1988, domestic consumers received 47.1 mil- 
lion tons at a delivered value of approximately $5.06 
billion; exports totaled 10.1 million tons valued at $1.35 
billion. This represented a 7% for received 
— and a 22% increase for exported quantities. 
opics covered in the report include domestic data 
coverage, legislation and government programs, avail- 
able supply, consumption and stocks, prices, foreign 
trade, world review, current research, and outlook. 
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PB91-221515/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Kansas. 
J. P. Ohl, and D. A. Grisafe. 1989, 14p 
See also report for 1988, PB90-181645. 


PC A03/MF A01 


The value of nonfuel minerals produced in Kansas in 
1989 was $318 million, compared with $292 million in 
1988, a 9% increase. The State ranked 31st in the 
Nation and accounted for less than 1% of the national 
value. Salt, valued at $82 million, was the leading non- 
fuel mineral commodity produced in the State in 1989. 
Portland cement was second, valued at $69 million, 
followed by crushed stone at more than $57 million, 
Grade-A helium, and nine other industrial minerals. 
Topics discussed in the report include employment, 
regulatory issues, exploration activities, legislation and 
government programs, and review by nonfuel mineral 
commodities, for industrial minerals. 


162,915 
PB91-221523/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1990: Lithium. 

Annual rept. 

J. A. Ober. 1990, 14p 


The United States led the world in lithium mineral and 
compound production and consumption. Domestic es- 
timated consumption has remained about the same for 
the past 3 years; world production has risen steadily. 
Domestic producers announced modest price in- 
creases for the fourth consecutive year. Because lithi- 
um is electrochemically reactive and has other unique 
properties, there are many commercial lithium prod- 
ucts. Producers sold lithium as mineral concentrate, 
brine, compound, or metal depending on the end use. 
Most lithium compounds were consumed in the pro- 
duction of ceramics, glass, and primary aluminum. 


162,916 
PB91-221531/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Manganese. 

T. S. Jones. 1989, 18p 

See also report for 1988, PB90-233776. 


World production of manganese ore increased nomi- 
nally, according to preliminary data. The price of metal- 
lurgical-grade ore advanced about 60% on internation- 
al markets to another record. Prices also rose signifi- 
cantly for manganese alloys. elopments in the 
United States included a slight decline in usage rate for 
manganese in steelmaking. The total of contained 
manganese imported into the United States for the 
year was the greatest since 1981, and im of silico- 
manganese again set a record. The Government’s 
program of — ore into high-carbon ferroman- 
ganese was exte: through 1991. 


162,917 
PB91-221549/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: ind. 

L. J. Prosser. 1989, 13p 

See also report for 1988, PB90-187451. 


The value of nonfuel mineral production in Maryland in 
1989 was about $342 million. Value of mineral output 
declined for the first time in 6 years, primarily resulting 
from a moderation in demand for construction aggre- 
gates. Although the quantity and value declined, pro- 
duction of crushed stone, the State’s leading mineral 
commodity, remained above the 30-million-short-ton 
level for the third consecutive year. Topics discussed 
in the report include: trends and developments, regula- 
tory issues, legislation and government programs, 
review by nonfuel mineral commodities--industrial min- 
erals including cement, sand and gravel, and stone, 
and metals. 
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PB91-221556/GAR PC A02/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Massachusetts. 

D. K. Harrison, and J. A. Sinnott. 1989, 10p 

See also report for 1988, PB90-235557. 


The value of nonfuel mineral production in 1989 was 
$144.1 million, a decrease of $48.1 million compared 
to the 1988 value. The decrease was largely the result 
of lower output of crushed stone and construction 
— and os the State’s two leading mineral com- 

1989, the State ranked fifth among 34 
Stetes t that produced dimension stone. Massachusetts 
ranked 23d of the 50 States that produced construc- 
tion sand and gravel, even though the State ranked 
45th in the Nation in total land area. In 1988, the State 
had ranked 11th nationally in sand and gravel, but 
output of the commodity dropped 37% in 1989. Topics 
discussed in the report include: trends and develop- 
ments, legislation and government programs, and 
review by nonfuel mineral commodities. 


162,919 
PB91-221564/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Missouri. 

E. Esparza, L. M. Nuelle, and A. W. Rueff. 1989, 


18p 
See also report for 1988, PB90-231556. 


The value of nonfuel minerals produced in Missouri 
rose more than 8% to about $1.1 billion in 1989. As in 
1988, this year’s increase was mostly owing to greater 
lead and zinc production. Metal markets continued 
their strong + ey as has been evident for the past 3 
years. Nationally, Missouri ranked 11th in nonfuel min- 
eral production, up from 12th place in 1988, and ac- 
counted for 3% of the Nation’s total. Missouri was the 
Nation’s leading producer of fire clay, lead, and lime; 
was second in crude iron oxide pigments and zinc pro- 
duction; and third in barite and iron ore. Leading com- 
modities produced in the State, in decreasing order of 
contribution to the total nonfuel mineral value, were 
lead, cement, crushed stone, lime, and zinc. Industrial 
minerals accounted for more than $536.2 million or 
51% of the total nonfuel mineral value. 


162,920 

PB$1-221572/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Montana. 
R. J. Minarik, and R. B. McCulloch. 1989, 14p 
See also report for 1988, PB90-231606. 


Montana’s 1989 nonfuel mineral production value rose 
to $599.2 million, an increase of nearly 4% from that of 
1988 and almost 63% more than in 1987. Gains in the 
production value for gold, mo num, platinum- 
group metals, and crushed stone more than offset the 
decline in values for copper, construction sand and 
gravel, and silver. Copper was the leading commodity 
in terms of value, followed by gold, platinum-group 
metals, molybdenum, and silver. Metallic minerals-- 
copper, gold, iron ore, lead, molybdenum, platinum- 
group metals, silver, and zinc--accounted for 84% of 
the State’s nonfuel mineral production value, which 
nationally ranked 18th, the same as in 1988. Topics 
discussed in the report include trends and develop- 
ments, employment, — issues, exploration ac- 
tivities, legislation and government programs, and 
review by nonfuel mineral commodities. 
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PB91-221580/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Nebraska. 

K. Starch, and R. R. Burchett. 1989, 12p 

See also report for 1988, PB90-182718. 


The value of nonfuel mineral production in Nebraska 
rose to $103.8 million in 1989, nearly a 14% increase 
over that of the preceding year, a record high. Sand 
and gravel, portland cement, and crushed stone ac- 
counted for all but a small portion of the output. No 
metals were mined in Nebraska. Nebraska ranked 43d 
among States, with one-third of 1% of the Nation’s 
total nonfuel mineral production. Topics discussed in 
the report include: trends and developments, employ- 
ment, regulatory issues, exploration activities, legisla- 
tion and government programs, and review by nonfuel 
mineral commodities. 


162,922 
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Bureau of Mines, Washi 
Minerals Yearbook, “ap 
D. K. Harrison. 1989, 1 
See also report for 1988, *PB90-182700. 


The value of nonfuel mineral production in 1989 was at 
an alltime high of nearly $249 million, a $7 million in- 
crease from the 1988 total. The combined value of 
crushed stone and construction sand and gravel, the 
State’s two leading mineral commodities, accounted 
for 84% of the mineral production value. Other com- 
modities mined or recovered included clays, green- 
sand, industrial sand, peat, and zircon. New Jersey 
was the only State that produced greensand, which is 
used primarily for water filtration. The State ranked 
ninth be 38 States that produced industrial sand and 
fifth of 22 States that produced exfoliated vermiculite. 
Topics discussed in the report include trends and de- 
velopments, employment, regulatory issues, legisla- 
tion and government — and review by nonfuel 
= commodities, including industrial minerals and 
metals. 


ion, DC. 
: New Jersey. 
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PB91-221606/GAR PC A03/MF AO1 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: New Mexico. 

M. N. Greeley, and R. W. Eveleth. 1989, 17p 

See also report for 1988, PB90-174871. 


New Mexico retained its national 10th ~—- ranking 
during 1989 for the production of nonfuel minerals. 
The value of output rose to a record high of more than 
$1.1 billion, about 10% more than that of 1988. Ap- 
proximately 70% of the total mineral value was con- 
tributed by metals. Copper, gold, and silver were the 
leading metallic minerals. The mines of the State also 
produced important quantities of mica, molybdenum, 
perlite, potassium salts, pumice, and zinc. Topics dis- 
cussed in the report include trends and developments, 
employment, regulatory issues, exploration activities, 
legislation and government programs, and review by 
nonfuel mineral commodities, including metals and in- 
dustrial minerals. 


162,924 
PB91-221614/GAR PC A03/MF A01 
Bureau of Mines, Washi , DC. 
Minerals Yearbook, 1989: North Carolina. 
tg ” P. A. Carpenter, and L. S. Wiener. 

1 
See also Capel for 1988, PB90-182676. 


The value of nonfuel mineral commodities produced in 
North Carolina in 1989 increased 9.8% over that 
reached in 1988 to an alltime high of $581.6 million. 
The State’s three leading commodities, lithium miner- 
als, phosphate rock, and crushed stone, accounted for 
over 82% of the total. The State led the Nation in the 
production of lithium minerals, feldspar, scrap mica, ol- 
vine, and pyrophyllite. It also ranked second in phos- 
phate rock . Nationally, North Carolina 
ranked 11th in the value of industrial minerals pro- 
duced and 19th in overall mineral production. No pro- 
duction of metal from mining operations was — 
to the Bureau of Mines, although one small industrial 
sand and gravel operation in western North Carolina 
reputedly recovered a minor amount of gold and rare- 
earth minerals in its milling operation. 


162,925 
PB$1-221622/GAR 
Bureau of Mines, Washi 
Minerals Yearbook, 198 
L. E. Esparza. Jun 91, 11p 
See also PB90-184466. 


The value of North Dakota’s nonfuel mineral produc- 
tion was about $13.7 million in 1989, a decrease of 
more than 27% from that of 1988. The decreased 
value was attributed mainly to a 23% drop in the value 
of lime production and the 1988 termination of salt so- 
lution mining operations. The State ranked 48th na- 
tionally in nonfuel mineral production, accounting for 
less than 1% of the U.S. total. Construction sand and 
gravel contributed the greatest amount to the State’s 
nonfuel mineral value, accounting for 59% of the total. 
Other commodities produced, in order of decreasing 
value, included lime, clays, peat, and gem stones. Ele- 
mental sulfur was recovered from natural gas process- 
ing. Most of North Dakota’s nonfuel mineral production 
was used in construction. 
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North Dakota. 
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ton, DC. 
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Bureau of Mines, Washi 
Minerals Yearbook, _ 
L. J. Prosser. 1989, 1 


5p 
See also report for 1988, PB90-230269. 


The value of nonfuel mineral production in Ohio 
dropped to about $700 million in 1989. However, the 
production of most mineral commodities remained 
about the same as in 1988. A significant decrease in 
the price reported for crushed stone accounted for 
most of the decline in value. Demand for mineral ag- 
Se pre by the construction industry remained strong. 
hio produced more than 90 million short tons of ag- 
sreoates for only the second time in the past 10 years. 
io ranked 15th nationally in the value of nonfuel 
mineral production, accounting for about 2.2% of the 
U.S. total. Metals manufacturing remained significant 
to the State’s economy, and Ohio ranked among the 
top States in production of aluminum and steel. 
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PB91-221648/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Oklahoma. 

J. P. Ohl, and R. H. Arndt. 1989, 15p 

See also report for 1988, PB90-183542. 


Nonfuel minerals produced in Oklahoma in 1989 were 
valued at $219 million, compared with $220 million in 
1988. The State ranked 35th in the Nation and ac- 
counted for less than 1% of the total value of nonfuel 
mineral production. Crushed stone output, although 
down from that reported for 1987, was valued at nearly 
$82 million in 1989 and continued to contribute the 
greatest dollar amount to the State’s total nonfuel min- 
eral production. Some other nonfuel minerals pro- 
duced were, in order of decreasing value, portland 
cement, $39 million; iodine, $24 million; and construc- 
tion sand and gravel, $20 million. Topics discussed in 
the report include employment, regulatory issues, ex- 
ploration activities, legislation and government pro- 
grams, and review by nonfuel mineral commodities. 
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PB91-221655/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: Phosphate Rock. 

W. F. Stowasser. 1989, 24p 

See also report for 1988, PB90-231820. 


Phosphate rock production in the United States in- 
creased almost 10% in 1989 over that of 1988. The 
production of 49,817,000 tons was consumed in sev- 
eral markets. The estimated U.S. demand pattern was 
19,180,000 tons used in domestically consumed fertil- 
izer, 20,803,000 tons was converted to fertilizer and 
exported, 1,647,000 tons was used domestically in 
other than fertilizer applications, and 512,000 tons was 
exported as other than fertilizer chemicals. The United 
States exported 7,842,000 tons of phosphate rock and 
imported 704,000 tons preserving the general trends 
of ee Well pm at rock exports and increasing im- 

liuction of phosphate rock was similar 
to that of 1988. Production remained at a plateau of 
about 162 million tons. 
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PB91-221663/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Silver. 
R. G. Reese. 1989, 23p 

See also report for 1988, PB90-235193. 
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Domestic silver production increased for the third con- 
secutive year, reaching its highest level since 1941. 
Higher byproduct silver production from copper, lead, 
and zinc mines and the opening of new mines were the 
primary reasons for the higher output. Most of these 
new mines, as has been the case for the past several 
years, were gold mines with byproduct silver produc- 
tion. Notable exceptions were the nag of two 
large lead, silver, and zinc mines in Alaska. World mine 
output of silver increased primarily in response to a 
more stable labor situation in Peru and to the in- 
creased U.S. production. 
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PB91-221671/GAR 
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Minerals Yearbook, 1990: Sodium Sulfate. 
Annual rept. 
D. S. Kostick. 1990, 18p 


Sodium sulfate is produced from natural sources or re- 
covered as a byproduct from various manufacturi 
processes and has several important and useful appli- 
cations in various consumer products. In a survey of 
the top 50 basic organic and inorganic chemicals 
made in the United States, sodium sulfate ranked 48th 
in terms of quantity produced. Topics discussed in the 
report include domestic data coverage, definitions, 
grades, and specifications, industry structure, geology- 
resources, technology, byproducts and coproducts, 
economic factors, operating factors, production, con- 
sumption and uses, stocks, markets and prices, for- 
eign trade, world review, and outlook. 


162,931 
PB91-221689/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: South Carolina. 

S. W. Sikich, and N. K. Olson. 1989, 16p 

See also report for 1988, PB90-232091. 


The value of mineral commodities produced in South 
Carolina in 1989 increased 18.9% over that of 1988 to 
an alltime high of $425.3 million. The State’s three 
leading commodities, cement, crushed stone, and 
gold, accounted for almost 75% of the total. The State 
led the Nation in vermiculite production, ranked 2d in 
kaolin output, and rose from 11th in 1988 to 6th in gold 
production. Overall, South Carolina’s national ranking 
for the value of all minerals produced improved from 
27th in 1988 to 25th. The State also ranked 22d in the 
a of industrial minerals and 18th in the value of 
metals. 


162,932 

PB91-221697/GAR 

Bureau of Mines, Washin \ 
Minerals Yearbook, 1989: 

D. E. Morse. 1989, 31p 

See also report for 1988, PB90-182866. 


The United States retained its position as the world’s 
foremost producer and consumer of sulfur and sulfuric 
acid in 1989. Production from U.S. Frasch mines in- 
creased se am to nearly 3.9 million metric tons. 
One Frasch mine was deactivated and plans were an- 
nounced for the development of a major salt dome dis- 
covery on Federal lease block Main Pass 299 in the 
Gulf of Mexico, which had been acquired from the U.S. 
Department of the Interior in 1988. Production of re- 
covered elemental sulfur, a nondiscretionary byprod- 
uct of petroleum refining and natural gas processing, 
continued to increase and set a record-high production 
standard. Total world production of sulfur in all forms 
increased slightly compared to 1988; Frasch sulfur 
output increased because of activities in the United 
States and Iraq. Recovered elemental production in- 
creased in Asia, decreased slightly in Western Europe 
and North America because of declining production 
from gas plants, and fell significantly in Eastern Europe 
because of continuing technical problems at gas proc- 
essing facilities in the U.S.S.R. 
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162,933 

PB91-221705/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Texas. 
J. P. Ohl, and L. E. Garner. 1989, 18p 

See also report for 1988, PB90-232364. 


The value of nonfuel minerals produced in Texas in 
1989 was $1.46 billion, compared with $1.47 billion in 
1988. The State ranked sixth in the Nation and ac- 
counted for 4.52% of the total value of nonfuel mineral 
production. Texas ranked 10th of 25 metal-producing 
States, accounting for nearly 2.5% of the Nation’s total 
metals value. Portland cement output continued to be 
the leading nonfuel mineral product in Texas, worth 
more than $286 million in 1989. In decreasing order of 
value, other nonfuel minerals produced were magnesi- 
um metal, crushed stone, Frasch sulfur, construction 
sand and gravel, salt, and lime. Twelve other nonfuel 
mineral commodities were produced. 
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PB91-221713/GAR 

Bureau of Mines, Washington, DC. 
Mi Yearbook, 1989: Tungsten. 
G. R. Smith. 1989, 21p 

See also report for 1988, PB90-181462. 
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Average prices for tungsten concentrate remained es- 
sentially unchanged during 1989 compared with those 
of 1988, thus preventing any significant resumption of 
U.S. tungsten mining. ndence upon China as a 
predominant source of concentrate continued during 
the year, increasing from 51% of total U.S. imports of 
concentrate in 1988 to 69% in 1989. In spite of the 
decrease in imports of ammonium paratungstate 
(APT) and tungstic acid (TA) from China as a result of 
the Orderly Marketing Agreement (OMA) signed in 
1987, China’s share of all U.S. bes imports 
reached 61% in 1989. The total annual domestic tung- 
sten activity, based upon concentrate consumption, 
production of APT, and net production of intermediate 
products remained at about the same level as in 1988. 


162,935 

PB91-221721/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Virginia. 

L. J. Prosser, and P. C. Sweet. 1989, 13p 
See also report for 1988, PB90-232380. 


For the first time in State history, the value of nonfuel 
mineral production in Virginia exceeded $500 million. 
Output of most mineral commodities remained about 
the same. Production of mineral aggregates declined 
slightly but increased in value. A total of about 81 mil- 
lion short tons of nonfuel minerals was produced in Vir- 
ginia in 1989. Nationally, the State ranked 20th in value 
of production and accounted for about 1.6% of the 
U.S. value. Virginia also ranked seventh nationally in 
coal production and mined a State record of 51 million 
short tons in 1989. The most significant mining-related 
development in 1989 was the exploration for titanium- 
bearing sands in three counties in southeastern Virgin- 
ia. 
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162,936 

PB91-221754/GAR 

Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1989: Washington. 
R. J. Minarik, and N. L. Joseph. 1989, 15p 
See also report for 1988, PB90-232398. 


Nonfuel mineral production value in Washington rose 
to $480.9 million in 1989, an increase of almost 5% 
over that of 1988. Substantial increases in the produc- 
tion value of construction materials--portiand cement, 
construction sand and gravel, and crushed stone-- 
more than offset declines in gold and olivine values. 
Construction sand and gravel was the leading com- 
modity in terms of value, followed by magnesium 
metal, gold, crushed stone, and portland cement. 
Washington ranked 21st in the Nation in the value of 
nonfuel minerals production, up from a 22d ranking in 
1988. 
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162,937 
PB91-221762/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

inerals Yearbook, 1939: West Virginia. 
L. J. Prosser, and C. M. Simard. 1989, 12p 
See also report for 1988, PB90-187444. 


The value of nonfuel mineral production in West Virgin- 
ia was about $125 million in 1989. Value declined for 
the second year in a row, primarily reflecting a slight 
decrease in the production of crushed stone. A ih 
nonfuel mineral output decreased, coal production in- 
creased for the fifth consecutive year. In 1989, West 
Virginia produced nearly 152 million short tons of coal, 
the highest total since 1967. The State ranked third 
nationally in production, accounting for about 15% of 
U.S. output. Output of industrial minerals in West Vir- 
inia was topped by crushed stone, which accounted 
‘or almost 35% of the State’s total value of nonfuel 
mineral production. Other industrial minerals produced 
in West Virginia included cement, clays, lime, peat, 
salt, industrial sand, and sand and 7 These com- 
modities were produced at a total of 15 operations. 


162,938 
PB91-221770/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Minerals Yearbook, 1989: ee 

R. J. Minarik, W. D. Hausel, and R. E. Harris. 1989, 


14p 
See also report for 1988, PB90-232406. 


Nonfuel mineral production in Wyoming was valued at 
$827.4 million in 1989, a nearly 17% increase over that 
of 1988. A gain in the production value of natural 
sodium carbonate (soda ash) accounted for the bulk of 
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the increase. Other commodities that showed substan- 


State’s total mineral oradheiion value. metal pro- 
duction was reported. In 1989, Wyoming ranked 13th 
among all States in nonfuel mineral production value, 
up from 14th in 1988. The State continued to be the 
ae ee (88% of the total 
. Aa ney and —_ clay nat 60% of the 

lation’s originated in Wyoming). Wyoming was 
second of 4 States that produced Grade-A helium and 
second in quantity pr among 26 States that re- 
covered elemental sulfur. 


162,939 
PB91-221887/GAR PC A03/MF A01 
Geological Survey, Denver, CO. 

Mineral Resources of the Gibraltar Mountain and 
Planet Peak Wilderness Study Areas, La Paz 
County, Arizona. Chapter B. 

Bulletin. 

R. G. Eppinger, J. A. Peterson, H. R. Blank, K. E. 
as > D. H. Knepper. 1990, 42p USGS-BULL- 
Library of Congress catalog card no. 90-13943. Pre- 
a cooperation with Bureau of Mines, Washing- 
‘on, DC. 


The parts of the Gibralter Mountain (AZ-050-012) and 
Planet Peak (AZ-050-013) Wilderness Study Areas co- 
sidered encompass 18,807 and 16,430 acres, respec- 
tively, in west-central Arizona. Field work was carried 
out during the winter and ro of 1988 by the U.S. 
Bureau of Mines and the U.S. Geological Survey to ap- 
Praise the identified (kknown) resources and assess 
the potential for undiscovered mineral resources in the 
s areas. The study areas lie within a region con- 
taining well-developed detachment faults, including 
the Buckskin-Raw-hide detachment fault that is 
present in and adjacent to the study areas. Numerous 
small hematitic copper prospects are associated with 
this fault, but neither study area has identified mineral 
resources. The region currently is of interest for 
exploration. The mineral resource potential in the Gi- 
braltar Mountain Wilderness S' Area is high for 
copper, iron, and gold and low for silver, barite, manga- 
nese, and fluorite in and near the Mammon mine along 
the southwest edge of the area. The mineral re- 
source potential in the Planet Peak Wilderness Study 
Area is high for copper, iron, and gold and low for 
barite, manganese, and fluorite in those areas of ex- 
posed upper-plate rocks and is moderate for copper, 
iron, and gold and low for barite, manganese, and fl 
rite in exposed lower-plate rocks. 


162,940 

PB91-229930/GAR PC E06/MF E06 
mag of Occupational Medicine, Edinburgh (Scot- 
jand). 

Respiratory Health of Scottish Workers: 
Identification of a Study Population, of 
pees and Environmental Data, and Prelim- 
i esults. 

Final rept. 1 Oct 86-30 Sep 89. 

R. M. Agius, L. S. T. Davies, P. A. Hutchison, R. G. 
Love, and A. Robertson. Aug 90, 34p TM/90/09 
— by Health and Safety Executive, London 
(England). 


The project was designed to identify all workers cur- 
rently employed in hard rock quarries in Scotland, and 

tain occupational and smoking histories from 
them. Under the quarry Owners control scheme for 
respirable dust, measurements of respirable dust and 
quartz were made on a regular basis, and chest 
graphs were taken of the workforce. All these data 
were obtained and organized systematically so that a 
prospective study as well as a cross-sectional survey 
could be based on this population, if desired at a later 
date. The X-ray films were classified by medical read- 
ers and by a non-medical panel. Preliminary statistical 
analysis that the confidence interv als for 
the prevalence of a reading of profusion of 1/0 higher 
rai from 2% to 7% of the study population. Initial 
analysis and review of the environmental sampling 
data indicated that for the workers in crushing and 
screening of quartz-containing rock, the mean expo- 
sures to respirable quartz were substantially higher 
than the occupational exposure standard. 
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PB91-229948/GAR 
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— of Occupational Medicine, Edinburgh (Scot- 
land). 


Shape, Size and Composition of Coaimine Dusts in 
Relation to Pneumoconiosis in British Coalmines. 
Final rept. Oct 86-Sep 89. 

J. Addison, B. E. Miller, R. H. Porteous, J. Dodgson, 
and A. Robertson. Sep 90, 90p TM/90/10 
Sponsored by Commission of the European Communi- 
ties, Brussels (Belgium). 


While previous epidemiology studies on coalworkers’ 
pneumoconiosis and progressive massive fibrosis in 
British coalmines have demonstrated the general rela- 
tionships between dust exposure and the prevalence 
of the disease there have remained a number of situa- 
tions where the available models could not explain the 
data. Anthracite coalmines in South Wales, with 
double the prevalence of simple pneumoconiosis and 
higher PMF, could not be explained by mineralogical 
factors or by the exposure data and other factors were 
suggested including the large plate-like shape of some 
of the coal particles frequently observed in those coal- 
mines. While qualitative observations of the shapes 
and sizes of individual particles in coalmine dusts were 
easily made using optical microscopy an automatic 
measurement and analysis system would be required if 
data suitable for use in epidemiology studies was re- 
quired. The project reported here was aimed at devel- 
oping existing electron microscope techniques with 
image processing and energy dispersive X-ray spec- 
trometry in order to provide detailed data about the 
shape, size and composition of large numbers of indi- 
vidual dust particles. 
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PB91-229955/GAR PC E10/MF E10 
— of Occupational Medicine, Edinburgh (Scot- 
and). 

Factors Influencing the Occurrence of Progressive 
Massive Fibrosis of Various Types. 

Final rept. 

H. A. Cowie, J. F. Hurley, P. A. Hutchison, P. O. 
Pern, and C. A. Soutar. Nov 90, 134p TM/90/13/ 


041 
See also PB84-202159. 


During the past decade, there have been major ad- 
vances in understanding the factors influencing the oc- 
currence of Progressive Massive Fibrosis (PMF) in 
coalminers. Studies of miners in Britain, with support 
both of British Coal and of the European Community, 
have clearly shown that incidence is related to age; to 
cumulative exposure to respirable dust; to simple 
pneumoconiosis category (CWP); to the carbon con- 
tent of the coal; and to physique, as expressed via 
Quetelet’s index. Higher risks in ex-miners than in 
miners have been explained in terms of the ex-miner’s 
age, dust exposure, etc.: there was no evidence of par- 
ticular susceptibility on their part. Related work, on ra- 
diological classification of PMF, led to the distinction of 
six different types of the disease; film reading trails in- 
dicated that agreement within and between readers 
was sufficiently good that of PMF might be used in 
epidemiological studies. On that basis, the present 
study was set up in order to investigate different types 
of PMF more comprehensively than before; and in par- 
ticular, to see if distinguishing PMF by type might lead 
to clarification of the role of causal or predisposing fac- 
tors. 


162,943 
PB91-230235/GAR PC A03/MF A01 
Bureau of Mines, Pittsburgh, PA. Pittsburgh Research 
Center. 
Applying Atmospheric Status Equations to Data 
Collected from a Sealed Mine, Postfire Atmos- 


ept. of investigations/1991. 
R. J. Timko, and R. L. Derick. 1991, 30p BUMINES- 
RI-9362 
Library of Congress catalog card no. 90-20193. Pre- 
pared in cooperation with Cyprus Empire Coal Corp., 
Craig, CO. 


In early June 1986, an underground fire of unknown 
origin erupted in one of several entries of a coal mine 
located in southwestern Colorado. For a time, mine 
personnel aggressively fought the fire. However, con- 
trol of the fire was later lost. To prevent further damage 
and reduce the possibility of an explosion, all portals 
and shafts to the mine were sealed. The mine operator 
requested the U.S. Bureau of Mines’ assistance in ob- 
taining and analyzing mine fire gases taken from sam- 
pling ports placed through the mine seals, as well as 
down boreholes drilled after the fire. The report re- 
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counts activities within the first 2 years of the mine 
— sealed. It includes a description of gases ana- 
lyzed and mine atmosphere status equations generat- 
ed from the analyzed gases. The gases were analyzed 
by chromatography and included standard atmo: r- 
ic gases as well as higher hydrocarbons that are found 
in postfire atmospheres. Nine equations were used to 
evaluate what was occurring within the sealed mine. 
Following a description of the rationale behind each 
equation, the 2-year trend is briefly analyzed. 


162,944 

PBS1-230243/GAR PC A03/MF A01 

— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Mine Fire Diagnostics and Implementation of 

= Injection with Fume Exhaustion at Renton, 


a of investigations/1991. 

L. E. Dalverny, and R. F. Chaiken. 1991, 49p 
BUMINES-RI-9363 

Library of Congress catalog card no. 90-2645. 


U.S. Bureau of Mines research to develop diagnostic 
methods to locate and evaluate fires in abandoned 
mines and waste banks and techniques to extinguish 
such fires was applied to an abandoned 60-acre un- 
derground bituminous coal mine (Renton, Allegheny 
County, PA) to locate and extinguish three separated 
fire zones. Mine fire diagnostics interpret changes 
from baseline values in subsurface pressures, tem- 
peratures and mine gas composition under imposed 
neg gradients induced by a borehole exhaust fan. 

he effective gas-sampling area surrounding each 
borehole is greatly yee a Sampling iterations, using 
a ‘communicating’ boreholes set, provide ‘fire signa- 
ture’ information for locating both heated and cold 
areas. Time-dependent monitoring differentiates heat- 
ing and cooling periods resulting from combustion 
front movement and/or fire extinguishment activities. 
A water injection with fume exhaustion extinguishment 
effort involved injecting water through boreholes to 
quench the heated zones while exhaust fans actively 
removed heated gases from the mine. The technique 
was ineffective as implemented, primarily because of 
inadequate spreading of water from the injection 
points. The Bureau’s diagnostic method determined 
the fire locations and the effectiveness of the water 
injection with fume exhaustion extinguishment tech- 
nique. 
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PB91-230250/GAR PC A03/MF AO1 

a of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Utilizing Mechanical Linear Transducers for the 

Determination of a Mining Machine’s Position and 

Heading. 

Rept. of investigations/1991. 

C. C. Jobes. 1991, 27p BUMINES-RI-9364 

See also PB91-105817. Library of Congress catalog 

card no. 90-25450. 


Computer-aided control of a mining machine can place 
its operator in a safe, remote location. A guidance 
system aids remote positioning of a mining machine by 
determining its position and voy A The Mechanical 
Position and Heading System (MPHS) developed at 
the Bureau of Mines provides such navigation informa- 
tion during face maneuvers. Formulating the required 
theory yielded a reliable algorithm for calculating ma- 
chine position and heading. Implementing this theory 
in hardware and software design made surface testing 
of the MPHS possible. Analysis of the errors and test 
results showed the MPHS provides reliable results. 
The MPHS can, therefore, provide useful guidance in- 
formation for face navigation. 


162,946 
PBS 1-230268/GAR PC A03/MF A01 
— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 
Flame-Powered Tri Device for Activating Ex- 
Barrier. 


ergo Suppressio 

ept. of investigations/1991. 

R. A. Cortese, and M. J. Sapko. 1991, 18p 
BUMINES-RI-9365 

Library of Congress catalog card no. 90-22797. 


The U.S. Bureau of Mines has developed a flame-radi- 
ation-powered trigger device to explosively activate 
suppression barriers to quench gas and coal dust ex- 
plosions. The major component of the device is a sili- 
con solar panel, which converts radiation from the de- 
veloping expiosion into electrical energy to initiate an 


electric detonator, which releases an extinguishing 
agent into the erg flame front. Solar panels that 
are rated to produce 20 W of electrical power when 
exposed to the sunlight are producing about 200 W 
when exposed to a full-scale dust explosion. The solar 
panel is electrically isolated from the detonator by a 
pressure-sensitive switch until the arrival of the precur- 
sor pressure pulse, which always precedes a deflagra- 
tion. The combination of pressure arming and flame- 
powered photogenerator prevents false barrier activa- 
tion and requires no external power supply. 
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PB91-230276/GAR PC A03/MF A01 
Bureau of Mines, Denver, CO. Denver Research 


Center. 

— Stabilization Utilizing Rib Bolting Proce- 
lures. 

~— of investigations/1991. 

D. R. Dolinar, and S. C. Tadolini. 1991, 21p 

BUMINES-RI-9366 

Library of Congress catalog card no. 90-22805. 


The danger to personnel, equipment, and pillar struc- 
ture created by the spalling of a coal rib can be mini- 
mized by installing rib bolts. To assure that a or 
ured support system will maintain a coal rib, the U.S. 
Bureau of Mines developed a rib bolt system based on 
a nonpreventable failure concept. A statistical equa- 
tion quantitatively related the amount of rib retained to 
the bolt spacing and the width of the spalled material. 
Laboratory test results show that the equation accu- 
rately predicts the amount of material retained and 
confirm the validity of the support concept. The exami- 
nation of rib bolting at a coal mine experiencing rib 
sloughage provides evidence that the effectiveness of 
the support can be related to the failure pattern of the 
spalled material. An analysis of roof and roof support 
reaction to rib sloughage at the mine indicated that the 
rib sloughage had little effect on roof stability. Although 
supporting ribs might not affect roof stability, laborato- 
ry test results indicate that the material retained by the 
support can sustain a load up to 20 pct of the intact 
compressive strength of the material. 
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PB91-230318/GAR PC A03/MF A01 

aan of Mines, Denver, CO. Denver Research 
inter. 

Elastic Wave Velocity and Attenuation as Used to 

Define Phases of Loading and Failure in Coal. 

beg of investigations/1991. 

V. R. Shea-Albin, D. R. Hanson, and R. E. Gerlick. 

1991, 50p BUMINES-RI-9355 

Library of Congress catalog card no. 90-49808. 


The U.S. Bureau of Mines report discusses elastic 
wave velocity and attenuation behavior as an indicator 
for changes in load and structural integrity of coal sam- 
ples. Measuring changes in compressional (P)-wave 
and shear (S)-wave attenuation and velocity under un- 
iaxial and triaxial compression tests revealed their ef- 
fectiveness for distinguishing changes in applied load 
and structural failure of samples. The velocity and at- 
tenuation values were used in further calculations such 
as ratios of P-wave to S-wave values, dynamic elastic 
constants, normalized velocities, and attenuation coef- 
ficients to reveal trends for loading and failure. The be- 
havior of both P-wave and S-wave attenuation and ve- 
locity together defines distinct and consistent phases 
of load change and failure for uniaxial and triaxial tests. 
The S-wave velocity and attenuation illustrate chang- 
ing axial load and initial development of microfractures 
within the sample preceding structural failure more 
clearly than those of the P-wave. The attenuation and 
velocity ratios and dynamic elastic constants (except 
the bulk modulus) respond to closure of small preexist- 
ing fractures within the coal sample with initial loading 
to failure of coal samples. The attenuation coefficients 
and normalized velocities reveal trends similar to 
those shown by velocity and attenuation. 
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PB91-230326/GAR PC A03/MF A01 
Bureau of Mines, Salt Lake City, UT. Salt Lake City Re- 
search Center. 

Tin and Silver Recovery from Coal Creek, AK. 

Rept. of investigations/1991. 

3 —- and T. Parker. 1991, 28p BUMINES- 
Library of Congress catalog card no. 90-22808. Pre- 
pared in cooperation with Alaska Univ., Fairbanks. 





The U.S. Bureau of Mines investigated the recovery of 
tin and silver from the Coai Creek sit in Talkeetna 
Mountains, AK. Approximately 5 million st of reserves 
grading 0.2 pct Sn with silver credits of 0.2 tr oz/st 
have been delineated by drilling. A 10- to 25-pct-SN 
gravity concentrate was produced by treating the 
minus 20-mesh ore with a spiral, then regrinding to 
minus 65 mesh and tabling. Sulfide contamination in 
the gravity concentrate was as high as 60 pct. Sulfide 
flotation of the concentrate produced tailings contain- 
ing 40 to 50 pct Sn. Overall recovery was 76 pct for tin 
but only 5 to 10 pct for silver because of losses during 
sulfide flotation. Other methods tested to clean the 
concentrate included cassiterite flotation, gangue flo- 
tation, nitric acid leaching, and wet and dry magnetic 
separation. Tin beneficiation tests on the minus 325- 
mesh fraction included cassiterite flotation, vanning, 
Sulfide flotation, and fuming. The bench-scale and 
locked-cycle tests were used to estimate the mass 
flows for a 1,000 st/d plant. 
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PB91-230334/GAR PC A03/MF A01 
Bureau of Mines, Spokane, WA. Spokane Research 


inter. 
Evaluation of In situ Cemented Backfill Perform- 


ance. 

hy of investigations/ 1991. 

D. R. Tesarik, J. D. Vickery, and J. B. Seymour. 
1991, 33p BUMINES-RI-9360 

Library of Congress catalog card no. 90-23307. 


As part of its research program to investigate —_ of 
improving resource recovery and reducing subsid- 
ence, researchers from the U.S. Bureau of Mines 
placed instruments in the B-North ore body of the 
Cannon Mine, Wenatchee, WA, to monitor cemented 
backfill and rock deformation during mining. The vi- 
brating-wire guages proved to be reliable and versatile, 
and approximately half of the instruments are provid- 
ing data after 2 years of use. A two-dimensional, finite- 
element model was used to analyze the Cannon 
Mine’s multilevel bench cut-and-fill mining method and 
predict rock and backfill displacements. model ac- 
curately predicted rock displacements, but the predict- 
ed and measured displacements in cemented backfill 
had a correlation coefficient near zero, indicating that 
the model should only be used to predict rock dis- 
placements and not backfill displacements. A finite-dif- 
ference model was also used to evaluate the stability 
of a cemented backfill pillar. Results can be used to 
conservatively predict backfill stresses, but on-site ob- 
servations of pillar failures coupled with in situ meas- 
urements are needed to make more accurate predic- 
tions. An ongoing evaluation of the mining system has 
indicated that filling the primary stopes tight to the 
back with cemented backfill allowed these pillars to 
carry overburden loads soon after the cemented back- 
fill was placed. 
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PB91-230342/GAR PC A03/MF A01 
— of Mines, Denver, CO. Denver Research 
inter. 
Direct Tomographic Reconstruction and Applica- 
tions to Mining. 
Rept. of investigations/1991. 
. P. Stroud, and R. S. Dennen. 1991, 23p 
BUMINES-RI-9361 
Library of Congress catalog card no. 90-22804. 


In the U.S. Bureau of Mines report, the conditions re- 
quired for the direct reconstruction of a tomogram from 
observed line cy oe are examined. Because of the 
limited access to the working faces in coal mines, the 
special case of access to only two opposite faces is 
emphasized. Classical matrix methods were used for 
small-dimensional (2 by 2, 3 by 3, and 4 by 4) applica- 
tions to determine the limitations and the requirements 
for a solution. The results for large (n byn) grids were 
then inferred and generalized from those of the small- 
er grids and matrices. Limited-access tomography is 
found to be appropriate for inseam hazard detection 
from seismic and microwave data, but it is shown that 
additional data must be added to obtain a direct solu- 
tion. 
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PB91-231597/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Unmanned Systems Group. 
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Task Decomposition and Algorithm Development 
for Real-Time Motion Control of a Continuous 
Mining Machine. 

. M. Huang, J. A. Horst, and R. Quintero. May 91, 
46p NISTIR-4596 
Sponsored by Bureau of Mines, Pittsburgh, PA. 


The drive toward increased safety for coal miners has 
led to the development of computer-assisted methods 
of underground coal mining. The development of con- 
trol architectures and accompanying code for the con- 
trol of the movement of continuous mining machines 
(tramming control) is an important part of this overall 
effort. The tramming control algorithm design de- 
scribed is in concert with hierarchical architecture 
design principles developed at National Institute of 
Standards and Technology (NIST), referred to as the 
Real-Time Control Systems (RCS) methodology. The 
algorithm design with accompanying code allows for 
the control of both cutting and free-space movement 
by a continuous mining machine (CM) and allows for a 
high degree of human operator interaction. 


162,953 

PB91-231696/GAR PC E07/MF E07 
British Geological Survey, Keyworth (England). 

World Mineral Production, 1985-89. Preliminary 


1990, 83p 
See also PB90-222886. 


The supplement to World Mineral Statistics has been 
prepared to give subscribers the benefit of acquiring 
available data on world production of minerals and 
metals at an earlier date. World Mineral Statistics 
1985-89, with final figures, is due to be published next 
year. The data in the supplement comprise updated 
and revised production statistics for the years 1985 to 
1988 and preliminary figures for 1989. 
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PB91-231712/GAR PC E07/MF E07 
British Geological Survey, K: rth (England). 

United Ki Minerals Yearbook, 1990. Statisti- 
cal Data to 1989. 

G. J. Lofty, D. E. Highley, S. A. Cooke, J. A. Hillier, 
and P. |. Hale. c1991, 91p ISBN-0-85272-194-3 

See also report for 1988, PB89-209605. 


The ‘United Kingdom Minerals Yearbook’ provides es- 
sential data on minerals and the minerals industry, and 
brings together statistical information which is dissemi- 
nated and not readily available. In one volume it pre- 
sents data on minerals production, consumption and 
trade, and provides an up-to-date commentary on cur- 
rent developments in Britain’s minerals industry. It is of 
value to all those interested in the many facets of Brit- 
ain’s minerals industry and its contribution to the na- 
tional economy. (Copyright (c) Natural Environment 
Research Council 1991). 


162,955 
PB91-232157/GAR PC A11/MF A03 
Core Labs., Carrollton, TX. 

en Ei ineering Tt ht P teay omen eer Se- 
voir ing in roug 
inated Gare Anal Teeeoderen. Annual Report, 


1989-December 1990. 
J. D. Walls, L. an, D. Malek, and C. Admire. 7 


Jan 91, 229p SCAL-89206, GRI-91/0023 
Contract GRI-5089-211-1842 
Sponsored by Gas Research Inst., Chicago, IL. 


Core analyses of samples obtained from the Travis 
Peak, Cotton Valley and Frontier Formation have been 
performed to investigate the effects of the microfrac- 
ture system on ability anisotropy in tight gas 
sands. Preliminary results of these analyses indicate 
that directional permeability measurements are influ- 
enced by both natural and coring-induced microfrac- 
tures. The aspect of the research project will lead to an 
improved understanding of the variations in directional 
permeability in tight gas sandstones, which ultimately 
has an impact on the production performance. The au- 
thors investigated the two most common methods of 
saturation change during lab resistivity index testing. 
These are the porous plate method and the centrifuge 
method. Results show that the method used to reduce 
saturation does not have a large effect on the calculat- 
ed N when all saturations are averaged together. 
Based on tests completed, they believe that N values 
measured with the centri method are valid for log 
interpretation purposes on tight gas sands. They cal- 
culated horizontal stress using various sets of input 
variables. They also included a discussion of the as- 
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sumptions which are made in the derivation of the hori- 
zontal stress equations from Newberry, et. al. 


162,956 


PB91-234427/GAR PC A99/MF A06 
Environmental Protection Agency, Washington, DC. 
Effluent Guidelines Div. 

it Document for Final Effiuent Limita- 
tions Guidelines and New Source Performance 
Standards for the Ore Mining and Dressing. Point 
Source Category. 
Final rept. 
B. M. Jarrett. Nov 82, 673p EPA/440/1-82/061 
See also PB82-250952. 


The document presents a study to determine the pres- 
ence and concentrations of the 129 priority pollutants 
in the ore mining and dressing point source category 
and the technical data base compiled by EPA with 
regard to these pollutants and their treatability for reg- 
ulation under the Clean Water Act. The concentrations 
of conventional and nonconventional pollutants were 
also examined for the establishment of effluent limita- 
tions guidelines. Treatment technologies were as- 

for designation as the best available demon- 
strated technology Lott = which new source 
performance standards (NSPS) are based. The docu- 
ment outlines the technology options considered and 
the rationale for selecting each technology level. 
These technology levels are the basis for the — 
tion promulgated December 3, 1982 (47 FR 54598). 


162,957 


PB91-509869/GAR CP DO2 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

Oak Ridge Uranium Market Model, 1989 (for Micro- 


computers). — 

Model-Simulation. 

1989, 1 diskette DOE/SW/DK-91/049 

System: Compaq 386/40; DOS 3.2 operating system, 

640K. uage: Turbo Pascal v.5.0. User instructions 

are in the WordPerfect file, MODEL90.DOC on the dis- 

kette. Documentation on file no. 16 on diskette. See 

also PB87-186565, PB87-193637 and PB85-146967. 

a software is on one 1.2M, 5 1/4 inch diskette, high 
lensity. 


The Oak Ridge Uranium Market Model (ORUMM) 

j prices, production, imports, inventory, capital 
expenditures, and employment in the uranium mining 
and milling industry. The model considers every major 
production center and utility on a worldwide basis (with 
—" planned economies considered in a general 
way). 
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AD-A238 394/1/GAR PC A09/MF A02 

Construction Engineering Research Lab. (Army), 

Champaign, IL. 

Annotated Directory of Threatened and Endan- 
Wildlife on Selected U.S. Army Installations 

of the Mississippi River. 

Final rept. 

D. U. Tazik, R. A. Sherman, and J. A. Courson. May 

91, 191p Rept no. CERL-TR-N-91/26 


The Army is required to protect state and federally 
listed threatened and endangered species on lands 
under its control. This can have a direct effect on the 
land use and environmental management of those 
lands. The Army needs to determine the extent of po- 
tential endangered species problems on Army lands 
as a basis for developing long term management strat- 
= to protect list species while minimizing negative 
effects on the Army’s training and testing missions. 
This report summarizes available information on the 
known or potential occurrence of federal and state 
listed threatened and endangered species on major 
Army installations east of the Mississippi River. This 
information is intended to alert installation land manag- 
ers to the potentiai for endangered species on | 
under their management, and to provide Army plan- 
ners and administrator with a ready source of compar- 
ative information on the endangered species manage- 
ment burden among installations. 
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DE91014310/GAR PC A03/MF A01 
Department of Energy, Carson City, NV. Nevada Nu- 
clear Waste Project Office. 

1989 wildlife studies at Yucca Mountain, Nye 


County, Nevada. 

Mar 90, 19p NWPO-EV-001-89 

Contract FG08-85NV 10461 

Sponsored by Department of Energy, Washington, DC. 


The primary objectives of the field investigations were 
to assess the late summer/early autumn conditions in 
the Focused Baseline Study Area (FBSA), to make ob- 
servations useful in developing reclamation strategies 
and impact models, to compare data with those devel- 
pe by the Department of Energy (DOE), and to 

tain information that can be used for monitoring 
DOE activities during Site Characterization. The stud- 
ies were being conducted in conjunction with a portion 
of the work program presented in the Nevada Environ- 
mental Studies Plan, for the Nevada Nuclear Waste 
Project Office. The investigations entail the collection 
of primary data on the vegetation, wildlife, and soils 
and landforms of the study area. 9 refs., 4 tabs. 


162,960 

MIC-91-04209/GAR PC E12/MF E01 
British Columbia. Ministry of Tourism, Victoria. 
Commercial wildlife viewing product: A discussion 
of market and development potential. 

c1991, 108p ISBN-0-7718-8971-2 


Wildlife viewing is a major leisure activity today, which 
can be done either non-commercially or commercially. 
Commercial wildlife viewing is considered to be an im- 
portant component of BC’s growing adventure tourism 
sector. This study analyzes existing data sources to 
determine the value, markets and potential of the BC 
wildlife viewing product; collects data from operators 
on the interests and activities of viewing client groups; 
identifies the market characteristics of the various 
commercial recreation activities associated with wild- 
life viewing; and develops strategies and initiatives to 
assist private sector operators with the marketing of 
their viewing product. Information was gathered 
through interviews with relevant provincial and federal 
government agencies, relevant tourism agencies and 
sector associations. 


162,961 

MIC-91-04228/GAR PC E07/MF E01 
nt of Fisheries and Oceans, Nanaimo (British 

Columbia). Pacific Biological Station. 

W.E. Ricker hydroacoustic cruise to s' rockfish 

ey off northern Vancouver Island, March 14- 

Canadian manuscript report of fisheries and aquatic 

sciences no. 2091. 

B. M. Leaman. c1990, 69p SSC-FS97-4/2091E 


The offshore rockfish and hydroacoustic programs are 
using hydroacoustic technology to examine the prob- 
lems of biomass estimation from traditional bottom 
trawl surveys for rockfish. This report presents back- 
ground calibration procedures, methods, and initial re- 
sults of a cruise on the R/V W.E. RICKER to the north- 
west coast of Vancouver Island in March 1990. The 
cruise conducted detailed mapping of several repre- 
sentative slope rockfish aggregations, collected echo 
integration data on the three-dimensional biomass 
structure of the aggregations, and described their diel 
behavioral patterns. A trawl surveillance sonar was 
used to examine the behavior of rockfish around the 
mouths of bottom and midwater trawls. 


162,962 

MIC-91-04230/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

maaan aaa or Pacific cod in British Co- 
Canadian manuscript report of fisheries and aquatic 
sciences no. " 

R. P. Foucher, and A. V. Tyler. c1990, 45p SSC- 
FS97-4/2086E 


Because the stocks of Pacific cod in Canadian waters 
appear to have only 7 or 8 age classes that can be 
detected as distinct modes, routine estimations of age 
composition have been carried out using length-fre- 
quency data only, without regard to sex. This paper ex- 
amines the evidence for any significant difference in 
mean length at age by sex and evaluates the impact 
this might have on the age-determination method. 
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Methods used include age determination using skele- 
tal structures; tagging experiments; prominent modes; 
age determination by length-frequency analysis; and 
sex ratio. 


162,963 

MIC-91-04235/GAR PC E07/MF E01 
British Columbia Hydro and Power Authority, Vancou- 
ver. 

Registered trapline program: Rights of way. 

©1991, 24p ISBN-0-7726-1318-4 


The Registered Trapline Program was introduced in 
January 1980 to redress negative impacts caused by 
B.C. Hydro major transmission and generation 
projects. The objectives of the program are to provide 
a standard compensation policy that is fair and con- 
sistent to all registered trappers. This document dis- 
cusses the role of the trapper, of B.C. Hydro, of the 
Inspection Committee, and of the Consulting Commit- 
tee. It also discuses right of way construction. 


162,964 

MIC-91-04249/GAR PC E12/MF E01 
Manitoba Natural Resources, Winnipeg. 

Manitoba Natural Resources: Annual report 1989- 


ci 990, 164p 


Annual report presenting highlights of the year and de- 
tailed information on the activities of the various divi- 
sions, including engineering and construction, fisher- 
ies, forestry, lands, parks, regional services, surveys 
and mapping, water resources, wildlife, and on com- 
missions, corporations, grants and projects. Summa- 
ries of revenue and expenditures, expenditures by ap- 
—” and an organizational chart are also in- 
cluded. 


162,965 
MIC-91-04258/GAR PC E07/MF E01 
RENEW (Canada), Ottawa (Ontario). 

RENEW (Canada): Annual report 1989. 

c1991, 40p 

Text in English and French (Bilingual). 


First annual report of RENEW (REcovery of Nationally 
Endangered Wildlife), whose mission is to establish a 
national program to save endangered species, and to 
prevent the risks which make species vulnerable. This 
report describes the objectives of the organization, 
presents reports from the various committees, and 
gives descriptions of the approved recovery plans for 
the whooping crane, the peregrin falcon, and the 
piping plover. A strategy for the organization and a list 
of species at risk are also included. 


162,966 

MIC-91-04331/GAR PC E07/MF E01 
Souris Basin Development Authority (Sask.). Estevan 
(Saskatchewan). 

Souris Basin Development Authority (Sask.): 
Annual report 1990. 

01991, 14p 


The report discusses the Rafferty/Alameda multiple 
objective water management project on the Souris 
River system in southeastern Saskatchewan. It is a 
project designed to address the water scarcity prob- 
lem as well as providing recreation, irrigation, industri- 
al, municipal water supply and flood control. Includes 
financial statements. 
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MIC-91-04410/GAR PC E17/MF E01 
ag of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

G stock assessments for the west coast 


roundfish 
e “ae in 1990 and recommended yield options 
or ’ 
Canadian technical report of fisheries and aquatic 
sciences no. 1778. Annual publication. 
J. Fargo, and B. M. Leaman. c1991, 328p SSC-FS 
97-6/1778E 


Stock assessments and yield options are developed 
for the Pacific coast of Canada for lingcod, Pacific cod, 
petrale sole, Dover sole, rock sole, English sole, sable- 
fish, Pacific hake, spiny dogfish, walleye pollock, Pacif- 
ic ocean perch, yellowmouth rockfish, rougheye rock- 
fish, redstripe rockfish, silvergray rockfish, yellowtail 
rockfish, canary rockfish, quillback rockfish, copper 
rockfish, and hagfish. A number of analytical methods 
have been employed in these assessments, surplus 


production analysis, virtual population analysis, and 
dynamic pool models. Biological factors are the only 
consideration for these assessments and yield op- 
tions. Yield options are recommendations to the fish- 
ery managers of the Offshore Division on catch limita- 
tions and other fishery management procedures. Alter- 
native options allow the managers to consider high risk 
and low risk yields in relation to a stock’s potential pro- 
ductivity. 


162,968 
MIC-91-04463/GAR PC E17/MF E01 
Gartner Lee Limited, Aurora (Ontario). 

Biological inventory and evaluation of the Matche- 
dash Bay Provincial Wildlife Area. 

Open file ecological report no. 9003. 

c1990, 221p ISBN-0-7729-7529-9 

Fold. maps not filmed. 


The Matchedash Bay area of southeastern Georgian 
Bay has long been recognized as a significant water- 
fowl staging area and waterfowl production area, and 
an area needing provincial protection. Despite this, it 
has come under increasing pressure from marina and 
cottage development, drainage alterations, and dete- 
riorating water quality. For these reasons, Matchedash 
Bay was chosen as Ontario’s first candidate project 
under the North American Waterfowl Management 
Plan, a cooperative agreement between Canada and 
the US signed in 1986. This report describes waterfowl 
use of the area, with particular reference to staging 
and breeding; vegetation communities and physiogra- 
phic features; past and present biological resources; 
significant areas, features and species; areas with con- 
straints to development; and the framework for a moni- 
toring program. The report documented the findings of 
the study in such a way as to satisfy the requirements 
of the Environmental Assessment Act. 


162,969 

MIC-91-04465/GAR PC E07/MF E01 
Ontario. Ministry of Natural Resources. Central 
Region. Parks and Recreational Areas Section, 
Aurora. 

Reconnaissance life science inventory of the 
Emily Creek area of natural and scientific interest, 
Victoria County, Ontario. 

Open file ecological report no. 9001. 

D. F. Brunton. c1990, 74p ISBN-0-7729-7518-3 

Fold. map not filmed. 


The Emily Creek area of natural and scientific interest 
(ANSI) is a 7 wetland complex situated in the shal- 
low channel of a former postglacial spillway which has 
been negatively affected by the raising and stabiliza- 
tion of water levels along the Trent-Severn Waterway, 
into which it flows. This study was undertaken to pro- 
vide a preliminary life science inventory of the area and 
to assess its significant life science resources and their 
contribution to representational or unique features sat- 
isfying the life science protection objective. A literature 
review and preliminary review of the stereo aerial pho- 
nou was conducted to obtain an overview of the 
site. Fieldwork was conducted from September 12-14, 
with black and white photographs taken of major vege- 
tation types and life science features and voucher 
specimens for significant or unknown plant yo 
made. The be was mapped in the field. Obser- 
vations of bird species were noted, as were incidental 
records of other mammal and herpetological fauna. 
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MIC-91-04468/GAR PC E07/MF E01 
Ontario. Ministry of Natural Resources. Central 
Cenen. Parks and Recreational Areas Section, 
urora. 

Biological inventory of the Warsaw Caves area of 
natural and scientific interest, Peterborough 
County, Ontario. 
Open file ecological re 
D. F. Brunton. c1990, 
Fold. maps not filmed. 


rt no. 9002. 
5p ISBN-0-7729-7517-5 


The Warsaw Caves area of natural and scientific inter- 
est (ANSI) is situated along the Indian River and offers 
a diversity of karst landscape features, including lime- 
stone plains, solution holes, underground channels, 
and limestone cliffs. The conservation area provides 
camping, hiking and = facilities, as well as 
boating on the river. The study was conducted to pro- 
vide a detailed life science inventory of the area and to 
assess its significant life science resources and their 
contribution as representational or unique features 
satisfying the life science protection objectives. This 





report describes the region, gives a resource inventory 
and significant features, and presents planning consid- 
erations. Appendices include lists of vascular plants, 
bird = mammals, amphibians and reptiles ob- 
serv 
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MIC-91-04470/GAR PC E07/MF E01 

Ontario. Ministry of Natural Resources. Central 

ym_onig Parks and Recreational Areas Section, 
urora. 

Biological inventory and evaluation of the Sudden 

Bog area of natural and scientific interest. 

Open file ecological report no. 9004. 

D. A. Sutherland. c1990, 79p ISBN-0-7729-8049-7 

Fold. maps not filmed. 


Sudden Bog is located in the Township of North Dum- 
fries, Regional Municipality of Waterloo, 6 km south- 
southwest of Galt (Cambridge). This study was con- 
ducted to provide a detailed life science inventory of 
the area and to assess its significant life science re- 
sources and their contribution as representational or 
unique features satisfying the life science protection 
objectives. This report describes the place of Sudden 
Bog in the region, its vegetation, and the planni pad 
siderations involved with significant features o 

and fauna. Appendices include lists of the oder 
plants, birds, amphibians and reptiles of the bog, as 
well as the distribution in Ontario and North America of 
6 provincially rare plant species. 
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MIC-91-04547/GAR PC E12/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Microhabitat requirements and movements of ju- 
venile coho and chinook salmon at three stream- 
flows in Kloiya Creek, B.C. 

Canadian data report of fisheries and aquatic 
sciences no. 802. 

B. A. Bravender, and C. S. Shirvell. c1990, 126p 
SSC-FS 97-13/0802E 


Although there are many dams in BC constructed on 
salmon rearing streams, there is little knowledge of 
how the juvenile fish deal with these sudden alter- 
ations of flow. This project was conducted in 1985 ona 
small stream on the north coast of BC in which all 5 
species of Pacific salmon spawn. The study areas con- 
sisted of 5 separate pools about 800 m downstream 
from the dam at the outlet of Prudhomme Reservoir. 
Seventy-seven juvenile salmon (40 coho and 37 chi- 
nook) were tagged and the direction and distance they 
moved in response to the altered flows were deter- 
mined by underwater observation. Measurements of 
depth, velocity, and light intensity and the type of sub- 
strate were taken at each fish’s location for each 
streamflow level. 
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MIC-91-04617/GAR PC E07/MF E01 
Alberta Water Resources Commission, Edmonton. 
Wetland it in the settled area of Alber- 
ta: Summary of public comments. 

c1991, 90p ISBN-0-77-32-0549-7 


The Commission was asked to address the issue of 
wetland management in the settled area of Alberta to 
provide a wetland policy which would address signifi- 
cant losses of certain types of wetlands and provide 
coordinated direction to the many government depart- 
ments responsible. A public consultation program was 
developed and comments are summarized in this 
report, covering wetland conservation, increased rec- 
ognition of wetland values by society, compensation 
and incentives for wetland retention on private land, 
wetland inventories, definitions and ownership of wet- 
land, drainage, regional and local differences, educa- 
tion, landowner and municipal involvement in wetland 
management, cooperation and coordination, landown- 
er rights and water management. 
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MIC-91-04659/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 
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Summary of fall 1988 adult and pea yrpe- coho 
salmon sami Lachmach 
River, British Colum 


bia. 
Canadian data report of fisheries and aquatic 
sciences no. 824. 
pa and B. Finnegan. c1991, 71p SSC-FS97-13/ 


The Lachmach River is a small coastal stream nl 
mately 8 km in length located 23 km east of 
Rupert, BC. It drains a small watershed typified by —- 
steep mountainous sides whose western sl 
clearcut in the 1970s and early 1980s. n 1986 
the Lachmach River was chosen as a representative 
north coast watershed suitable for the investigation of 
productivity and life history of northern BC coho 
stocks. This report presents data on the results of an 
adult and juvenile coho salmon study conducted in the 
fall of 1988 to enumerate adult coho, identify spawning 
areas, estimate residence time of spawners, collect 
ical data from adults and juveniles and 
identify off channel juvenile overwintering areas. 


MiC-01-04661/GAR PC E17/MF E01 
Department of Fisheries and Oceans, St. John’s (New- 
foundiand). Science Branch. 

Long-term temperature monitoring program 1988, 


Newfoundland 

Canadian data report of neoeeaty and ocean 
sciences no. 90. Annual publicatio 

E. B. Colbourne, P. Stead, and S. Pmregenan. c1990, 
SSC-FS97-16/90 


poy bey temperature time series have been collect- 

the Newfoundland region since 1967 and 
since 1978 in the Scotia-Fundy and Gulf of St. Law- 
rence regions in support of various fisheries research 
programs. This report presents an analysis of 1988 
data collected using a Ryan thermograph model J tem- 
perature monitor. Data atetes daily mean, minimum 
and maximum temperatures and time series plots of 
the temperatures measured at various water depths, 
— with degree day 0 and degree day 4 calcula- 

ns. 


162,976 
MIC-91-04722/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 


). 

Landing live Icelandic scallops. 
Canadian translation of fisheries and aquatic 
sciences no. 5530. 
S. Larsen. c1991, 35p 
Translated from Norwegian. Originally published in 
—* by the Fisheries Manager, at Tromso, 

lorway. 


Report on a project to clarify the technical and biologi- 
cal limitations on starting an Icelandic scallop fishery 
for epee od the processing industry ashore. The 
report describes the —_— and managing of the 
project, along with small- and large-scale trials; market 
studies; utilization of byproducts; and financing. 


162,977 
MIC-91-04724/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Pe er shesckh if scallops. 
ing o' 

Canadian translation of fisheries and aquatic 
ae no. .- 

F. Olasson. c1991, 
Translated tom ot Originally published in Ice- 
landic, in Iceland. 


Scallop harvesting has increased a great deal in Ice- 
land in the last few years, although scallops are still 
manually . This paper describes the use of 
— processing internationally, particularly in 
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MIC-91-04741/GAR PC E07/MF E01 
Fisheries Branch, New Westminster (British Colum- 


re tag assessment of Salmon River 
(Langley) coho salmon 1988 tag application and 
enumeration. 


989-90 spawner en 
Goatees — report of fisheries and aquatic 


sciences no. 
M. K. Farwell, ND . Schubert, and L. W. Kalinin. 


c1991, 42p SSC-FS97-4/2079E 


In 1986, a project was begun to improve the assess- 
ment data for coho salmon through the long term eval- 
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uation of key stocks. The Salmon River was selected 
for the evaluation, with known precision, of annual es- 
capement, marine survival, harvest distribution and ex- 
ploitation rate. This report documents, for the 1986 
brood, the 1988 coho smolt coded wire tag application 
and 1989-90 coho adult escapement estimation stud- 
ies. The report describes field me , analytic 
techniques and study results, including smolt timing, 
age and size and adult age, length, sex, — fin clip 
incidence and estimates of escapement and long term 
tag loss. The study did not estimate the escapement of 
precocious males (jacks). The report concludes with a 
discussion of data limitations and recommendations 
for future studies. 


162,979 


PB91-221069/GAR 

Santa Fe National Forest, NM. 
Rio Chama Management Pian. 
Nov 90, 58p 

Prepared in cooperation with Bureau of Land ye 
ment, Albuquerque, NM. a District, and 
Army Engineer District, Albuquerque, N' 


PC A04/MF A01 


The Rio Chama a Plan will guide the over- 
all protection, use, development of the Rio Chama 
corridor for the next 8-10 years. The main objectives of 
the plan are to maintain and perpetuate the enduring 
resources of wilderness, preserve the Wild and Scenig 
character of the river, minimize impacts on the land, 
protect wildlife and plant habitats, provide opportuni- 
ties for visitors to experience the river corridor, im- 
prove the safety and enjoyment of visitors, and pre- 
serve the natural and cultural environment. The pian 
satisfies direction spelled out in the Wild and Scenic 
Rivers Act of 1968 to prepare a management plan for 
Wild and Scenic Rivers within three years of designa- 
tion. The Rio Chama was so designated on November 
7, 1988. While it satisfies that direction, the plan also 
contains guidelines for management of the river corri- 
dor downstream from the actual Wild and Scenic seg- 
ments, and also for areas outside of the corridor which 
affect the river. At the end of 10 years, or sooner if 
conditions require, the plan will be revised. 


162,980 


PB91-221879/GAR PC A09/MF A03 

Bureau of Land Management, Reno, NV. 

Wildlife Water Development. A Proceedings of the 

Wildlife Water Development Symposium. Held in 

Las Vegas, Nevada on November 29-30 and De- 

cember 1, 1988. 

G. K. Tsukamoto. 1990, 197p 

Prepared in cooperation with Nevada Dept. of Wildlife, 

Pome and Nevada Chapter of the Wildlife Society, 
eno. 


The Wildlife Water Development Symposium was or- 
ganized in an attempt to focus on the current state of 
the art in the development of water for wildlife. Wildlife 
biologists throughout the arid west have attempted to 
improve habitat conditions for wildlife, recognizing the 
fact that water was a key element that was often in 
short supply. Joseph Grinnell, in 1927, was one of the 
first biologists to point out water as being a prime limit- 
ing factor for quail in the desert regions of the South- 
west. Ben Glading of the California Fish & Game De- 
partment took it one step further when he began to 

ign and develop artifical watering devices for wild- 
life. Following the lead of Glading modern technology 
over the years has produced superior products for 
building artificial watering devices and improving natu- 
ral watering sites. As a result there has been a prolif- 
eration of ideas and techniques that save time, money, 
or improve the developments serviceability and/or effi- 
ciency. The purpose of the Wildlife Water Develop- 
ment Symposium was to assemble representatives 
from agencies, the business community, and wildlife 
organizations to discuss current techniques, materials 
and designs and to share successes as well as failures 
in the development of waters for wildlife. In total, 
twenty-four papers are included in these transactions 
covering four basic water development topics as fol- 
— ‘pean Evaluation, Cost/benefit and Volun- 
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PB91-221929/GAR PC A06/MF A02 
Bureau of Land Management, Denver, CO 


November 15, 1991 225 





NATURAL RESOURCES & EARTH SCIENCES 


Natural Resource Management 


Dolores River instream Flow Assessment. 

Project rept. 

S. Vandas, D. Whittaker, D. Murphy, D. Prichard, and 
L. MacDonnell. Sep 90, 124p BLM/YA/PR-90/ 
003+ 7200 


The purpose of the report is to present to BLM man- 
agement a clear picture of the flow-dependent re- 
source values found in the Dolores River corridor, to 
identify streamflow conditions required to support re- 
source management planning objectives, to document 
the existing post-dam streamflow regime, and to rec- 
ommend to BLM management alternative strategies 
for securing protection for required streamflows. 
BLM’s recently completed Dolores River Corridor 
Management Plan (DRCMP) prescribes a 10-year 
management program for the river portion lying within 
the Montrose BLM District boundary (from the Brad- 
field Bri to a point approximately 8 miles down- 
stream of the San Miguel River confluence). The 
DRCMP primarily focuses on management of the 
highly unique and quite diverse recreational, biological, 
and cultural resources within this 106-mile corridor. 
Because of the controlled flow situation now existing 
below McPhee Dam, the report comprises an in- 
stream-flow needs assessment of the river down- 
stream of the reservoir. Results of the assessment 
i be referenced in an appendix to the 
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Fish and Wildlife Service, Atlanta, GA. Southeast 
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Draft Environmental Assessment and Land Pro- 
t Pian. Proposed Expansion of Morgan 
a National Wildlife Refuge, Holmes County, 
ississippi. 


ppi 
Mar 91, 37p 
Color illustrations reproduced in black and white. 


The Fish and Wildlife Service presents a copy of the 
Draft Environmental Assessment and Land Protection 
Plan for the Expansion of Morgan Brake National Wild- 
life Refuge in Holmes County, Mississippi. The assess- 
ment outlines the actions proposed by the Service to 
preserve and protect approximately 3,700 acres of cy- 
press/tupelo swamps, bottomland hardwoods, con- 
verted wetlands, and catfish ponds to help meet the 
habitat goals presented in the North American Water- 
fowl Management Plan. The proposal was developed 
by the Service in coordination with the State of Missis- 
sippi, other Federal agencies, and private groups. In 
the assessment, three alternatives and their potential 
impacts on the environment are evaluated. The Serv- 
ice believes the proposed action to preserve the wet- 
lands is a positive step in preventing the loss of addi- 
tional acres of wetlands needed to help sustain winter- 
ing waterfowl. 
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Fish and Wildlife Service, Atlanta, GA. Southeast 
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Draft Environmental Assessment and Land Pro- 
tection Plan. Proposed Expansion of Catahoula 
National Wildlife Refuge, LaSalle and Catahoula 
Parishes, Louisiana. 


91, 33p 
Color illustrations reproduced in black and white. 


The Fish and Wildlife Service presents a copy of the 
Draft Environmental Assessment and Land Protection 
Plan for the proposed expansion of Catahoula Nation- 
al Wildlife Refuge in LaSalle and Catahoula Parishes, 
Louisiana. The assessment outlines the actions pro- 
posed by the Service to protect approximately 1,200 
acres of agricultural wetlands and associated habitats 
by fee title acquisition, conservation easements, and 
cooperative agreements. The proposal was developed 
by the Service in coordination with the State of Louisi- 
ana, other Federal agencies, and private groups. In the 
assessment, three alternatives and their potential im- 
pacts on the environment are evaluated. The Service 
believes the proposed action to protect the lands is a 
positive step in providing additional habitat for winter- 
ing waterfowl and helping meet the habitat conserva- 
tion goals of the North American Waterfowl Manage- 
ment Plan. 
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Final Environmental Assessment and Land Protec- 
tion Plan. Proposed Expansion of Pelican Island 
National Wildlife Refuge, Indian River and Brevard 
Counties, Florida. 

1991, 52p 


The Fish and Wildlife Service presents a copy of the 
final Environmental Assessment for the expansion of 
Pelican Island National Wildlife Refuge in Brevard and 
Indian River Counties, Florida. The assessment out- 
lines the actions proposed by the Service to preserve 
and protect approximately 365 acres of land in fee title 
and entering into a management agreement with the 
Florida Department of Natural Resources for the man- 
agement of up to 26,000 acres of lagoonal waters. The 
proposal was developed by the Service in coordination 
with the State of Florida, other Federal agencies and 
private groups. In the assessment, three alternatives 
and their potential impact on the environment are eval- 
uated. The Service believes the proposed action will 
provide important habitat for endangered and threat- 
ened species, and protect the boundary of historic Pel- 
ican Island National Wildlife Refuge. It will also permit 
the establishment of a visitor center to commemorate 
the birthplace of the National Wildlife Refuge System. 
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PB91-230375/GAR PC A03/MF A01 
Forest Service, Ogden, UT. Intermountain Research 
Station. 

Heuristic Process for Solving Mixed-Integer Land 
Management and Transportation Planning Models. 
Forest Service research paper. 

J. G. Jones, A. Weintraub, M. L. Meacham, and A. 
Magendzo. Jul 91, 44p FSRP/INT-447 


Authors describe a heuristic procedure for ne a 
linear mixed-integer mathematical programming for- 
mulation, the Integrated Resource Planning Model, 
useful for analyzing where and when to conduct spe- 
cific land management activities and road construction 
and reconstruction projects. The procedure develops 
feasible mixed-integer solutions with objective values 
generally within 10 percent of the mixed-integer opti- 
mal solutions, but requires substantially less computer 
time than the standard branch-and-bound approach 
for solving the mixed-integer formulation. 
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PB91-231423/GAR PC A02/MF A01 
AQUA TERRA Consultants, Decatur, GA. 

DBAPE-A Database and Model Parameter Analysis 
System for Agricultural Soils to Support Water 
Quality Management. 

Journal article. 

J. C. Imhoff, R. F. Carsel, J. L. Kittle, and P. R. 
Hummel. c1991, 9p EPA/600/J-91/174 

Contract EPA-68-03-3513 

Pub. in Water Science and Technology, v24 n6 p331- 
337 Jun 91. See also PB90-193053. Sponsored by En- 
vironmental Research Lab., Athens, GA. 


The Data Base Analyzer and Parameter Estimator 
(DBAPE) is a practical tool for (1) analyzing a national 
database containing geographic and soils properties 
data and locations for meteorologic stations, and (2) 
estimating parameters for subsurface flow models. 
DBAPE merges four technologies (database manage- 
ment, a user interface, process algorithms, and graph- 
ics) in a hardware-portable environment to provide a 
broad range of capabilities for search and analysis of 
agricultural soils to support water quality management. 
(Copyright (c) 1991 IAWPRC.) 
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PB91-232199/GAR PC A03/MF A01 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Wildlife Habitat Relationships: Sampling Proce- 
dures for Pacific Northwest Vertebrates. Methods 
for Measuring Populations of Arboreal Rodents. 
Forest Service general technical rept. 

A. B. Carey, L. F. Ruggiero, B. L. Biswell, and J. W. 
Witt. Mar 91, 31p FSGTR-PNW-273 

Prepared in cooperation with Bureau of Land Manage- 
ment, Washington, DC. 


Three arboreal rodents are sensitive indicators of 
forest ecosystem function in the Pacific Northwest. 
The northern flying squirrel (Glaucomys sabrinus) is 
mycophagous, cavity-nesting, and a major prey of the 
— owl (Strix occidentalis). The red tree vole 
(Phenacomys longicaudus) is restricted to trees and 
may prove sensitive to forest fragmentation. The 
Douglas squirrel (Tamiasciurus douglasii) responds 


sharply to fluctuations in conifer seed abundance. 
Live-trapping and mark and recapture methods can be 
used to estimate densities of northern flying squirrels 
and some other rodents in contiguous areas of homo- 
geneous vegetation (stands). The authors recommend 
10-by 10-meter grids with 40-meter spacing and two 
traps per station--one in a tree and one on the ground. 
Trapping should be done in spring or fall. Techniques 
are lacking for red tree voles; searching felled trees for 
nests holds promise. Direct observation can be used 
to obtain indexes of abundance for Douglas’ squirrels. 
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PB91-232926/GAR PC A07/MF A02 
Winand Staring Centre for yn Land, Soil and 
Water Research, Wa aed letheriands). 
Datamodel for Tropical Forest Land Inventories at 
Reconnaissance Level. 

H. J. Gesink, Y. van Randen, and L. Touber. c1990, 
134p REPT-38 

Prepared in cooperation with Tropenbos Foundation, 
Ede (Netherlands). 


The present datamodel is based on the TROPENBOS 
publication ‘Inventory and evaluation of tropical forest 
lands - Guidelines for a common methodology’ 
(Touber et al., 1990). It will form the basis for future 
design and implementation of a database which will be 
used at the various TROPENBOS sites. In the datamo- 
del, all physical and biotic entities have been described 
and defined in terms of their attributes. These at- 
tributes are defined and described in several charac- 
teristics. The general structure of the datamodel is 
formed by the entities survey area, land mapping unit, 
land element and observation site. (Copyright (c) 1990 
The Winand Staring Centre for Integrated Land, Soil 
and Water Research.) 
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DE91507491/GAR PC A03/MF A01 
Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 
Forschungsgruppe Wirtschaft, Energie, Investitionen. 
Methan-Hydrate - ein brauchbarer Vorrat ‘unkon- 
ventionellen’ Erdgases. (Methane hydrate - a 
usable store of ‘unconventional’ natural gas). 

H. C. Runge. Jul 90, 30p Juel-Spez-577 

In German. 

U.S. Sales Only. 


There are huge off- and onshore deposits of gas hy- 
drate: the methane in them can only be extracted 
using a high degree of technology and energy. For this 
reason these deposits are not yet viewed as reserves. 
Transport of the gas to markets will be very expensive 
as a result of the unfavourable geographic position. 
From the second quarter of the 21st century onwards, 
methane from gas hydrates will certainly be needed in 
the gas supply industry. That does not exclude the 
possibility of individual deposits being opened up earli- 
er, especially on continental slopes near coasts. The 
complicated extraction processes will also limit the 
long-term provision of gas from hydrates. (orig./BWI). 
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National Aeronautics and Space Administration, 

Greenbelt, MD. Goddard Space Flight Center. 

— to NASA’s Pilot Land Data System (PLDS). 
ay 91, 2p 

In Its Proceedings of the Second Annual NASA Sci- 

ence Internet User Working Group Conference p 403- 


NASA’s Pilot Land Data System (PLDS) is a distributed 
information management system designed to support 
NASA's land science community. The PLDS provides 
a wide range of services including management of in- 
formation about scientific data, access to a library of 
scientific data, a data ordering capability, communica- 
tions, connection to data analysis facilities, and elec- 
tronic mail. The PLDS provides these services by offer- 
ing the scientist the capability to search for and order 
data, and to communicate electronically with other sci- 
entists and computers. Three functions enable scien- 
tists to find what data are available and where they 
reside. The first two, Find data summaries and Read 





detailed descriptions give summary and detailed de- 
scriptions about data sets or groups of related data 
sets, science, projects, and institutions which archive 
land data. The third, gives information about specific 
pieces of data. This last function has two components, 
Search systemwide inventory and Search local inven- 
tory. The first component enables the user to find data 
elements (images, geological samples, transects, 
maps, etc.) that exist anywhere in the PLDS while the 
second has only information about data at the local 
site. The first enables the user to find pieces of data 
from several different data sets with the same tempo- 
ral and spatial coverage and other elements common 
to most data sets, while the second allows the user to 
select a data set based on these descriptors and on 
those that are unique to a data set. The PLDS provides 
capabilities that enable electronic file transfers, inter- 
computer connection, and electronic mail. Both TCP/ 
IP and DECnet protocols are supported via the NASA 
Science Internet (NIS). Access is also available 
through Telenet. 
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Jackson State Univ., MS. 
jackson State University’s Center for Spatial Data 
Research and Applications: New Facilities and 


Pa ms. 
B. E. Davis, and G. Elliot. 1989, 6p 
In Alabama A & M Univ., NASA-Hbcu Space Science 
og Engineering Research Forum Proceedings p 90- 


Jackson State University recently established the 
Center for Spatial Data Research and Applications, a 
Geographical Information System (GIS) and remote 
sensing laboratory. Taking advantage of new technol- 
ogies and new directions in the spatial (geographic) 
sciences, JSU is building a Center of Excellence in 
Spatial Data Management. New opportunities for re- 
search, applications, and employment are ——e 
GIS requires fundamental shifts and new demands in 
traditional computer science and geographic training. 
The Center is not merely another computer lab but is 
one setting the pace in a new applied frontier. GIS and 
its associated technologies are discussed. The Cen- 
ter’s facilities are described. An ARC/INFO GIS runs 
on a Vax mainframe, with numerous workstations. 
Image processing packages include ELAS, LIPS, 
VICAR, and ERDAS. A host of hardware and software 
peripheral are used in su . Numerous projects are 
underway, such as the construction of a Gulf of Mexico 
environmental data base, development of Al in image 
processing, a land use dynamics study of metropolitan 
Jackson, and others. A new academic interdisciplinary 
program in Spatial Data Management is under devel- 
opment, combining courses in Geography and Com- 
puter Science. The broad range of JSU’s GIS and 
remote sensing activities is addressed. The impacts on 
pene oe paradigms in the university and in the profes- 
sional world conclude the discussion. 
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) 
National Aeronautics and Space Administration, Bay 
Saint Louis, MS. Earth Resources Lab. 


Study of Spatial Data Management and Analysis 
Systems. 

C. Christopher, and R. Galle. 1989, 7p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 101- 
107. 


The Earth Resources Laboratory of the NASA Stennis 
Space Center is a center of space related technology 
for Earth observations. It has assumed the task, in a 
joint effort with Jackson State University, to reach out 
to the science community and acquire information per- 
taining to characteristics of spatially oriented data 
processing. 
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Institute of Hydrology, Wallingford (England). 
Telemetry of Hydrological Data by Satellite. 

|. C. Strangeways. c1990, 67p IH-112, ISBN-0- 
948540-222 


The handbook aims to bring together the essentials 
required by those investigating the usefulness, cost 
and techniques of environmental data collection via 
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satellite. It also includes a review of commercial hard- 
ware and of international co-operation in satellite oper- 
ation. By detailing the performance of a satellite telem- 
etry network operated in the UK, the reliability of the 
technique is demonstrated. A lh the report as- 
sumes a hydrological user community, a large part of 
the material contained here is applicable to a much 
broader user base concerned with the transmission of 
environmental data, or indeed other types of time vary- 
ing data, from a remote site to a central location. 
(Copyright (c) Institute of Hydrology 1990.) 
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AD-A238 016/0/GAR PC A03/MF A01 
oe Research and Engineering Lab., Hano- 
ver, NH. 

Remote Sensing of Snow Covers Using the 
Gamma-Ray Technique. 

E. L. Offenbacher, and S. C. Colbeck. Apr 91, 25p 
Rept no. CRREL-91-9 


This report reviews various aspects of the use of natu- 
ral gamma-ray emissions to determine the mass of 
snow covering the ground. The interactions of gamma 
rays with water mass are described, along with the var- 
ious sources of gamma radiation from the ground. Dif- 
ferent possible techniques for measuring gamma radi- 
ation are described. Each has advantages and disad- 
vantages in obtaining the desired result. The sources 
of error and the use of this method are described. 
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DE$1013955/GAR PC A04/MF AO1 
National Research Council, Washington, DC. Polar 
Research Board. 

Polar Research Board annual report 1988 and 
future plans. 

Progress rept. 

1989, 69p DOE/ER/60534-T1 

Contract FG01-87ER60534 

Sponsored by Department of Energy, Washington, DC. 


This annual reports describes the Polar Research 
Board, its origin and objectives, it work and plans, and 
its principal activities and accomplishments during cal- 
endar year 1988. The Overview presents a concise 
summary of the Board’s program and of its responsibil- 
ities as US National Committee for the Scientific Com- 
mittee on Antarctic Research (SCAR) of the Interna- 
tional Council of Scientific Unions. This summary 
serves as a guide to the more detailed information in 
the rest of the report. The second and third sections, 
“Arctic Activities” and “Antarctic Activities,” describes 
the Board’s activities in each region in detail. The 
fourth section outlines the work of the Board’s sub- 
groups, including the Board’s Strategy studies and the 
activities of the Board’s standing committees. At the 
end the report are lists of those participated in the 
work of the Board and its subgroups and of those who 
represented the United States in the activities of SCAR 
representing membership during 1988. There are also 
lists of publications by the Board, reports issued during 
the past year, and those in preparation. 3 figs. 
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A01) 
Maine Univ. at Orono. 
Late Wisconsin and Early Holocene Glacial Histo- 
ny Inner Ross Embayment, Antarctica. 

. H. Denton, J. G. Bockheim, S. C. Wilson, and M. 

Stuiver. May 91, 32p 
In NASA. Goddard Space Flight Center, West Antarc- 
tic Ice Sheet Initiative. Volume 2: Discipline Reviews p 
55-86. Sponsored in Part by NSF and Navy. 


Lateral drift sheets of outlet glaciers that pass through 
the Transantarctic Mountains constrain past changes 
of the huge Ross ice drainage system of the Antarctic 
Ice Sheet. Drift stratigraphy suggests correlation of 
Reedy Ill (Reedy Glacier), Beardmore, Britannia (Hath- 
erton/Darwin Glaciers), Ross Sea (McMurdo Sound), 
and younger (Terra Nova Bay) drifts; radiocarbon 
dates place the outer limits of Ross Sea drift in late 
Wisconsin time at 24,000 to 13,000 yr B.P. Outlet gla- 
cier profiles from these drifts constrain late Wisconsin 
ice sheet surface elevations. Within these constraint, 
two extreme late Wisconsin reconstructions are given 


162,999 


Snow, Ice, & Permafrost 


of the Ross ice drainage system. Both show little ele- 
vation change of the polar plateau coincident with ex- 
tensive ice shelf grounding along the inner Ross Em- 
bayment. However, in the central Ross Embayment, 


the western Ross Embayment, which was underway at 
13,040 yr B.P. and completed by 6600 to 6020 yr B.P., 
was accompanied by little change in plateau ice levels 
inland of the Transantarctic Mountains. 
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Rice Univ., Houston, TX. 


Rapid, Episodic Sea Level Change Due to Marine 
Ice Sheet Collapse. 

J. B. Anderson. May 91, cy 

In NASA. Goddard Space Flight Center, West Antarc- 
S — Initiative. Volume 2: Discipline Reviews p 


Some of the questions to be addressed by SeaRISE 
include: (1) what was the configuration of the West 
Antarctic ice sheet during the last — maximum; (2) 
What is its configuration during a glacial minimum; and 
(3) has it, or any marine ice sheet, undergone episodic 
rapid mass wasting. These questions are addressed in 
terms of what is known about the history of the marine 
ice sheet, specifically in Ross Sea, and what further 
studies are required to resolve these problems. A 
second question concerns the extent to which disinte- 
gration of marine ice sheets may result in rises in sea 
level that are episodic in nature and extremely rapid, 
as suggested by several | gp ame. age Evidence that 
rapid, episodic sea level changes have occurred 
during the Holocene is also reviewed. 


162,998 
N91-26579/3/GAR 
(Order as N91-26573/6/GAR, PC — 


1) 
Pennsylvania State Univ., University Park. Dept. of 
Geosciences. 
= Cores and Searise: What We Do (And Don’t) 

now. 

R. B. Alley. May 91, 20p 
In NASA. Goddard Space Flight Center, West Antarc- 
tic Ice Sheet Initiative. Volume 2: Discipline Reviews p 
111-130. Sponsored in Part by NSF. 


Ice core analyses are needed in SeaRISE to learn 
what the West Antarctic ice sheet and other marine ice 
sheets were like in the past, what climate changes led 
to their present states, and how behave. The 
major results of interest to SeaRISE from previous ice 
core analyses in West Antarctic are that the end of the 
last ice age caused temperature and accumulation 
rate increases in inland regions, leading to ice sheet 
thickening followed by thinning to the present. 
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Ohio State Univ., Columbus. 

lacial Dynamics (Giaciology). 
|. Whillans. May 91, 13p 
In NASA. Goddard Space Flight Center, West Antarc- 
a Ice _— Initiative. Volume 2: Discipline Reviews p 
131-143. 


Recent results are reviewed from studies of ice dy- 
namics that relate to the objectives of the West Ant- 
arctic Ice Sheet initiative. The large amount of knowl- 
edge gained is emphasized. The best evidence shows 
that the ice sheet in West Antarctic is the most rapidly 
changing ice sheet on earth today. Its rate of change is 
much faster than most glaciologists had expected and 
it is changing in a manner much more complex than 
foreseen. It appears that the changes have two broad 
causes: a delayed but ongoing response to the termi- 
nation of the last glaciation pb 10,000 years ago; 
and automatic, internally caused flow adjustments. It is 
not fully known why the response to the last global ter- 
mination is so delayed, nor is the operation of internal 
instabilities understood, and certainly the position has 
not yet been attained to predict the future course of 
the evolution of the ice sheet. 
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Geological Survey, Fairbanks, AK. 

Preliminary Forecast of the Advance of Hubbard 
Glacier and Its Influence on Russell Fiord, Alaska. 
Water resources investigation. 

D. C. Trabant, R. M. Krimmel, and A. Post. 1991, 42p 
USGS/WRI-90-4172 

Prepared in cooperation with Forest Service, sag 3 
ton, DC., and National Park Service, Washington, 


A slow but persistent advance of Hubbard Glacier in 
southeast Alaska has been observed since about 
1895. Post and Mayo (1971) predicted that the ad- 
vancing glacier would dam Russell Fiord by about 
1990. After a closure, runoff from glaciers and adja- 
cent areas causes the level in ‘Russell Lake’ to rise 
until the ice dam fails or a former overflow channel at 
the south end of the fiord is reached at 39.96 m alti- 
tude (Paul, 1988). Overflow on the south end of the 
fiord will enter the upper reaches of Old Situk Creek, a 
tributary to the Situk River. Overflow is expected to in- 
crease the average discharge of the Situk River by ten- 
fold (Paul, 1988). The physical, social, and economic 
impacts of such a in the flow of the Situk River 
prompted an evaluation of the activity of Hubbard Gla- 
cier with regard to possible closure of Russell Fiord. To 
address these concerns, the Geological Survey 
study was made in cooperation with the U.S. Depart- 
ment of Agriculture, Forest Service and the National 
Park Service. The purpose of the report is to present a 
description of current (1990) conditions and ongoing 
at Hubbard Glacier that are the physical basi 
for a forecast of possible future closures of Russell 
Fiord. The data needed to update these predictions 
and provide warnings of possible closures are also 
evaluated. 
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AD-A238 637/3/GAR PC A01/MF A01 
Scripps Institution of Oceanography, La Jolla, CA. 
Lessons Learned during a tal Sage Scrub 
Restoration Project. 

M. F. Platter-Reiger. Jun 91, 2p 


No abstract available. 
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Thurber Consultants Ltd., Vancouver (British Colum- 


bia). 

Review of the effects of storage on topsoil quality. 
Report no. RRTAC 90-5. 

c1990, 130p 


This report reviews the literature to examine the ef- 
fects of long term storage on topsoil quality in Alberta 
to determine optimum storage methods and periods of 
storage. It includes details on the effects of time and 
storage methods, equipment and conditions on soil 
chemical, physical and biological properties; and the 
results of a survey of situations in Alberta where top- 
soil storage is required, methods used and reclamation 
success after stored topsoil has been respread. 
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MIC-91-04579/GAR PC E17/MF E01 
Hardy BBT Ltd., Calgary (Alberta! 

Reclamation of disturbed ae lands: A literature 


review. 
Report no. RRTAC 90-7. 
c1990, 231p 


Alpine ecosystems are being subjected to every-in- 


creasing development activities and use, mainly asso- 
ciated with skiing facilities and hiking trails. This study 
was undertaken to collect and review information from 
North American sources on measures needed to re- 
claim alpine disturbances. This report provides a brief 
— of both provincial and federal regulations 
that affect developments in the alpine; an overview of 
the alpine ecoregion in Alberta; a description of the 
types of disturbances to the alpine in Alberta and the 
associated impacts on alpine ecosystems; reviews the 
literature relating to various aspects of reclamation in 
North America; and summarizes information relevant 
to Alberta, including site and surface preparation, se- 
lection of appropriate plant species, establishment 
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methods, and maintenance and monitoring require- 
ments. 
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MIC-91-04585/GAR “y E12/MF E01 
Deloitte & Touche, Edmonton (Alberta 
Industry-Government cae Sots Handling 
Workshop: Proceedin 

Report no. RRTAC 90 

c1990, 192p 

Industry-Government Three-Lift Soils Handling Work- 
shop (1990: Kananaskis, Alta.) 


Summary of presentations and workshops at an indus- 
try/government workshop on the three-lift soil han- 
dling procedure. Presentations covered industry and 

jovernment positions, rationale for the procedure, 

eld data to support positions, and soil handling meas- 
ures for two-lift and three-lift. Working groups ad- 
dressed the issues of soil handling/conditioning alter- 
natives available to address the problems of the three- 
lift procedure; comments on interim criteria for use of 
three-lift procedures; terms of reference for develop- 
ing research proposals to assess the effectiveness of 
three-lift soil handling, such as goals, measurement 
parameters, and field desi ~ | and a discussion of defi- 
nitions. A glossary is included 
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Soil Conservation Service, Washington, DC. Soil Man- 
agement rer Services. 

Proceedings of the International Soil Correlation 
Meeting (ern), ( (Vi ISCOM): Characterization, Classi- 
pesceg and Utilization of Cold Aridisols and Verti- 
sols. Held in Montana, Idaho, and Wyoming, United 
16,1068. Saskatchewan, ‘Canada on August 6- 
J. M. Kimble. Mar 91, 262p 


The Sixth International Soil Correlation Meeting (VI 
ISCOM) was organized by the Soil Management Sup- 
port Services in conjunction with the Soil Survey Divi- 
sion, Soil Conservation Service, the SCS Soil Staffs 
and BLM Soils Staffs in Montana, Idaho, and Wyo- 
ming, Agriculture Canada, Saskatoon, Saskatchewan, 
Canada, and the University of Saskatchewan, Saska- 
toon, Saskatchewan, Canada. The meeting was held 
August 6-18, 1989. The meeting addressed cold Ari- 
disols and Vertisols. Proposed Keys developed by the 
chairmen of the respective committees were tested in 
the field and discussed. Modifications of the proposals 
were presented and new proposals developed. Based 
on the discussion, a revision of the Vertisol order was 
developed and submitted to John Witty. Proposals to 
change the Aridisol order are still under consideration. 
One of the more interesting and far-reaching propos- 
als was the one to drop the Aridisol order and include 
soils which now fall in it in the other orders, based on 
their gentic horizons. The Proceedings was assembled 
to allow others to have the benefit of the material pre- 
sented on the tour by the various authors. It represents 
a current reference to the latest thinking on Aridisols 
and Vertisols. The idea to — the Aridisol order was 
not accepted at this time, but it did —— a great 
deal of discussion and made many of the participants 
look at the idea. 


163,006 

PBS 1-232892/GAR 

Winand Starin we for Int 
Water Research, oo en (Netherlands). 
Assessment of Soil N t Depletion in Sub-Sa- 
haran Africa: 1983-2000. Volume 4. Computer Pro- 


rammes. 
. J. Stoorvogel, and E. M. A. Smaling. c1990, 45p 
REPT-28 


A methodology was developed to assess the state of 
soil nutrient letion under agriculture in Sub-Saha- 
ran Africa for 1983 and the year 2000. The nutrient 
balance was described by five input and five output 
factors, resulting in a nutrient loss rate. Production fig- 
ures and data on fertilizer consumption for 1983 and 
te riper for the year 2000 were provided by the 
‘ood and yo ricultural Organization of the United Na- 
tions (FAO). Data on nutrient balances as well as addi- 
tional country information were collected from the liter- 
ature. Nutrient depletion rates for Sub-Saharan Africa 
are approximately 22 kg N, 7 kg P205 and 18 kg K20 
per hectare (ha) on pee up to a maximum of 60 kg 
N, 20 kg P205 and 60 kg K20 per ha in East Africa. The 
present volume provides the details on the computer 
programs developed for the study. They are pro- 
grammed in Turbo-Pascal 5.0 on a personal computer. 
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All data files are ASCll-files and hence directly acces- 
sible. (Copyright (c) 1990 Food and Agricultural Orga- 
nization of the United Nations.) 
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DE91014982/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Accuracy and precision of well — surveys and 
water-level measurements and their impact on 
water-level contour maps. 

R. Schalla, D. J. Bates, and A. K. Lewis. Jun 91, 29p 
PNL-SA-17567, CONF-9006357-1 

pe eenenr ACO6-76RLO1 830 v 

nternational symposium on mapping and geogri 
information systems (GIS), San Francisco, CA SAY 
21-22 Jun 1990. Sponsored by Department of sa 
Washington, DC. 


Relatively stringent accuracy and precision require- 
ments for well casing surveys and associated water- 
level measurements are generally difficult to achieve. 
Field experiments and research indicate that the 
achieved accuracy is commonly less than expected. 
Realistic accuracy expectations require that the inves- 
tigator know what is achievable for a site and how to 
convey the proper information to the surveyor. The 
point-difference accuracy of vertical surveys is calcu- 
lated, based on the measured inaccuracy of the verti- 
cal survey divided by the square root of the length of 
the survey, and therefore by the size of the study area 
and number of wells surveyed. The accuracy of water- 
level measurements and contour maps is determined 
primarily by the equipment and procedures used for 
measuring the depth to water in the well casings. 
When setting accuracy requirements for water-level 
measurements and contour maps, the investigator 
must consider the end use of the data. Composite 
error from the two primary sources of error determines 
how much precision and accuracy are reasonably 
achievable. 23 ref., 4 figs., 2 tabs. 
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DE91015087/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Thermocouple psychrometer measurements of in 
situ water potential changes in heated welded tuff. 
N. Mao, and H. F. Wang. May 91, 45p UCRL-ID- 
104729 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Ten thermocouple psychrometers (TCPs) to measure 
water potential (WP) were installed in three holes in G- 
Tunnel at the Nevada Test Site as part of the Proto- 
type Engineered Barrier System Field Tests. These in- 
tegrated tests measured several parameters as a func- 
tion of location and time within a few meters of a 
heater emplaced in welded tuff. The primary goal of 
the TCP experiment was to find out whether the combi- 
nation of laboratory calibration and field use of the 
TCP can provide useful data for determining the 
change of moisture condition in the field. We calibrated 
the TCPs_ in NaCl solutions up to 
80(degree)C(176(degree)F) in the laboratory. In two 
holes, we used rubber sleeves and packers to house 
TCPs, and in the third hole, we used foam. All three 
holes were grouted behind the TCP assemblages. 
Field results of the heater test showed that small tem- 
perature gradients were present for all measurements. 
Nevertheless, the WP calibration made the necessary 
correction for the nonisothermal condition. A drying 
and re-wetting cycle peaked at about day 140 with a 
WP of -65 bar in borehole P3, located below the 
heater. A similar cycle but reduced in scale was found 
at about day 175 with a WP of -45 bar in borehole P2, 
above the heater. This difference in drying behavior 
above and below the heater was also observed from 
neutron data and was explained as a gravity effect. As 
temperatures increased, the evaporation rate of pore 
water increased, In unfractured rock, the gas-phase 
flow was primarily outward. Water condensed above 
the heater would drain back to keep the boiling region 
wet, but water condensed below the heater would 
drain away from the boiling region. This conceptual 
model explained both the time and magnitude differ- 
ences for data from holes above and below the heater. 
7 refs., 14 figs., 2 tabs. 
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DE91015172/GAR 
Los Alamos National Lab., NM. 
Whole-rock and mineral chemical data for lampro- 
e a of the Navajo volcanic field. 
mp rea! Jul 91, —_ LA-12126-MS 
Geum 7405-ENG 
Sponsored by Dapareetart of Energy, Washington, DC. 


Whole-rock and mineral chemical and petrographic 
data are presented for 15 potassic lamprophyric dikes 
from the Navajo volcanic field. Results of electron mi- 
croprobe analyses of mineral phases from some of the 
dikes are also given here. The mineralogy of these 
dikes is complex and in some cases reflects non-equi- 
librium crystallization during cooling. 7 refs., 3 tabs. 
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Los Alamos National Lab., NM. 

Preliminary geologic map of the Sleeping Butte 
volcanic centers. 

oo Crowe, and F. V. Perry. Jul 91, 23p LA-12101- 


Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


The Sleeping Butte volcanic centers comprise two, 
spatially separate, small-volume (<0.1 km(sup 3)) ba- 
saltic centers. The centers were formed by mildly ex- 
plosive Strombolian eruptions. The Little Black Peak 
cone consists of a main scoria cone, two small satelli- 
tic scoria mounds, and associated lobate lava flows 
that vented from sites at the base of the scoria cone. 
Hidden Cone center consists of a main scoria 
cone that developed on the north-facing slope of 
Seoving, Butte. The center formed during two epi- 
he first included the formation of the main 
scoria cone, and venting of aa lava flows from radial 
dikes at the northeast base of the cone. The second 
included eruption of scoria-fall deposits from the 
summit crater. The ages of the Little Black Peak and 
the Hidden Cone are estimated to be between 200 to 
400 ka based on the whole-rock K-Ar age determina- 
tions with large analytical undertainty. This age assign- 
ment is consistent with qualitative observations of the 
degree of soil development and geomorphic degrada- 
tion of volcanic landforms. The younger episode of the 
Hidden Cone is inferred to be significantly younger and 
probably of Late Pleistocene or Holocene age. This is 
based on the absence of cone slope rilling, the ab- 
sence of cone-slope apron deposits, and erosional un- 
conformity between the two episodes, the poor hori- 
zon- development of soils, and the presence of fall de- 
posits on modern alluvial surfaces. Paleomagnetic 
data show that the centers record similar but not iden- 
tical directions of remanent magnetization. Paleomag- 
netic data have not been obtained for the youngest 
deposits of the Hidden Cone center. Further geochron- 
ology, soils, geomorphic, and petrology studies are 
planned of the Sleeping Butte volcanic centers 20 
refs., 3 figs. 
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Sandia National Labs., Albuquerque, NM. 
Crude oil sampling in SPR caverns: The develop- 
ment of an —* program via field and labora- 
° inves 

. Heffelfinger. gt un 91, 77p SAND-91-0255 
p rolae AC04-76DP0078 
Sponsored by Department of Energy, Washington, DC. 


The _——— Petroleum Reserve (SPR), a 600 million 
barrel c oil reserve stored primarily in caverns 
leached in Gulf Coast salt domes, is maintained by the 
= Department of Energy (DOE). As part of a continu- 

program to monitor and characterize changes in 
the oil stored in the reserve, SPR caverns are periodi- 
cally sampled at varying depths. Several different 
kinds of samples are withdrawn including pressurized 
samples, which enable a determination of the oil’s 
vapor pressure and gas/oil ratio. These two param- 
eters are particularly important to drawdown strategies 
because if the oil contains significant amounts of gas 
(therefore having a high vapor pressure and gas/oil 
ratio), additional equipment and decreased removal 
rates may be required during drawdown. Past pressur- 
ized sampling data was wrought with inconsistencies 
due to improper pressurized sampling and sample 
analysis techniques. This report documents the find- 
ings of an investigation taken to determine the source 
of the problems in the existing pressurized sampling 
and sample analysis methods and to establish reliable 


and cost effective methods of performing these tasks. 
In particular, flow-through pressurized sampling tech- 
er was found to be the most appropriate method 
taining reliable samples. The gravity transfer 
Sone was found to be the most reliable method of 
moving the sample from the flow-through tool to a 
transportation container. In regards to sample analy- 
sis, it is recomme that gas hapten gp on pn re- 
place the antiquated Podbielniak method, that 
gas/oil ratio be measured via standard a 
rather than calculated using equations of state, and 
that a standard method be used to measure the sam- 
ple’s vapor pressure in a constant temperature PVT 
bell 24 refs., 33 figs. 
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DE91015477/GAR PC A09/MF A02 
Lawrence Berkeley Lab., CA. 

Fracture detection in crystalline rock using ultra- 
sonic reflection techniques: Volume 1. Swedish- 
American Cooperative Program on radioactive 
waste storage in mined caverns in crystalline rock. 
Doctoral thesis. 

S. P. Palmer. Nov 82, 178p LBL-16347-Vol.1, SAC- 


45 
Contract ACO3-76SF00098 
Sponsored by Department of Energy, Washington, DC. 


This research was initiated to investigate using ultra- 
sonic seismic reflection techniques to detect fracture 
discontinuities in a granitic rock. Initial compressional 
(P) and shear (SH) wave experiments were performed 
on a 0.9 (times) 0.9 (times) 0.3 meter granite slab in an 
attempt to detect seismic ener lected from the 
opposite face of the slab. It was found that processing 
techniques such as deconvolution and array synthesis 
could improve the standout of the reflection event. 
During the summers of 1979 and 1980 SH reflection 
experiments were performed at a granite quarry near 
Knowles, California. The purpose of this study was to 
use SH reflection methods to detect an in situ fracture 
located one to three meters behind the quarry face. 
These SH data were later analyzed using methods 
similar to those applied in the laboratory. Interpretation 
of the later-arriving events observed in the SH field 
data as reflections from a 7 fracture was 
inconclusive. 41 refs., 43 figs., 7 tabs. 
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PAT-APPL-7-621 685/GAR 
Department of the Navy, Washington, DC. 


Method of Steering the Gain of a Multiple Antenna 
Global Positioning System Receiver. 

Patent Application. 

A. G. Evans, and B. R. Hermann. Filed 16 Nov 90, 
12p N91-24590/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method for steering the gain of a multiple antenna 
Global Positioning gl (GPS) receiver toward a 
lurality of GPS satellites simultaneously is provided. 
e GPS signals of a known wavelength are proc- 
essed digitally for a particular instant in time. A range 
difference or propagation delay between each anten- 
na for GPS signals received fromm each satellite is first 
resolved. The range difference consists of a fractional 
wavelength difference and an integer wavelength dif- 
ference. The fractional wavelength difference is deter- 
mined by each antenna’s tracking loop. The integer 
wavelength difference is based upon the known wave- 
length and separation between each antenna with re- 
spect to each satellite position. The range difference is 
then used to digitally delay the GPS signals at each 
antenna with respect to a reference antenna. 
signal at the reference antenna is then summed with 
the digitally delayed signals to generate a composite 
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antenna of ine The method searches for the correct 
number hy ow wavelengths to maximize the com- 
posite gain. The range differences are also used to de- 
termine Ste attitude of the array. 
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——— Univ., College Park. Center for Automation 
esearch 

Robust Image Understanding: Techniques and Ap- 


Annual r 
A.R id. Dec 90, 23p ies 
Contract DACA76-89-C-0019 


ceanding sppledtigns Upton eangenen under- 
s ications to navigation recogni- 
tion. Tiktaen tetheleal ‘apelly aus ound om Ob 
contract during ae aes to by numbers in 
brackets in the remainder of Research 


tinulties. — 
pea ayer og ogni ng th (g) recognition of 
ict shapes by energy function minimization; (h) 
loantdig of incentunt chaps propastien; Gretenttananet 
—, and (j) edge detection and line 
ing. 
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DE91014020/GAR 
Argonne National Lab., | 
coolant for AES 
. Sze, |. Sviatoslavsky, M. Sai 
F actbeed , and R. Hollies. Apr O12 top ANL/CP- 
71820, CONF-910615-2 
Contract W-31109-ENG-38 
International symposium on nuclear fusion technology 
@nd), Karlsruhe ae F.R.), 3-8 Jun 1991. Spon- 
ed by Department of Energy, Washington, DC. 


ARIES-Ill a a D-He(sub 3) reactor design study. It is 
found that the organic coolant is well suited for the D- 
He(sub 3) reactor. This paper discusses the unique 
features of the D-He(sub 3) reactor, and the reason 
that the organic coolant is compatible with those fea- 
tures. byl ee nee ary egy ET ee 
ant are also discussed. 8 refs., 2 figs., 6 tabs 
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Syracuse Univ., NY. Dept. of P . 
Fusion with spin HD and D(sub 2). 
— October 1, 1989-September 30, 1990. 


ante og 
BOe/s remens, and S. Skupsky. 5 May 91, 
Sep 00 (Se Eecaeiiacer 
Sonal ayOepanunan ‘of Energy, Washington, DC. 


During the course of this grant, we succeeded in over- 
coming essentially all of the obstacles on the route to 
carrying out ICF shots with ‘ed deuteron fuel in 
plastic ap shells. ICF with deuterons is 

expected to answer the question of survival of polar- 
ization in the high temperature plasma prior to fusion, 
as well as to —— quantitative information on aniso- 
tropic particle emissions 2 suppression of 


ror. 
developed for high D S peubanatian in solid H 
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samples have been adapted to polystyrene t 
shells which are cooled conductively via very thin 
metal wire supports. An independent NMR experiment 
on a normal-D(sub 2)-filled glass target shell with 2 
(mu)m copper-coated spider silk supports affirmed the 
thermal conduction adequacy by — very low 
sample temperatures in the presence of the genera- 
tion of considerable D(sub 2) conversion heat. In a per- 
meation experiment employing very pure ortho-D(sub 
2), it was demonstrated that hydrogens diffuse into 
polystyrene shells at room temperature without molec- 
ular dissociation, a requirement for preservation of the 
composition of our HD samples used for polarization. 
An advanced version of the permeation apparatus was 
designed and constructed which permits preparation 
of target shells loaded with very high density HD or 
D(sub 2) fuels. That system includes provision for cryo- 
condensation and cold-transfer either to the dilution 
refrigerator for polarization or to the OMEGA fusion 
chamber for ICF experiments with denser unpolarized 
a ts than were heretofore realizable in plastic 
lis. a major effort resulted in improvements 
Pa po opal inter-apparatus mating procedures 
which minimize the temperature rise of the target 
shells over that of the helium reservoir temperature. 

igh D polarization in solid pure 0-D(sub 2) was shown 
to be retained into the liquid state after rapid melting. 


163,017 

DE91014572/GAR 

Oak Ridge National Lab., TN. 
Graphite for the nuclear industry. 
T. D. Burchell, E. L. Fuller, G. R. Romanoski, and J. 
P. Strizak. 1991, 38p CONF-9105220-1 

Contract ACO05-840R21400 

Workshop on coal-derived pitch, coke and graphite, 
Morgantown, WV (USA), 2-3 May 1991. Sponsored by 
Department of Energy, Washington, DC. 


Graphite finds applications in both fission and fusion 
reactors. Fission reactors harness the energy liberated 
when heavy elements, such as uranium or plutonium, 
fragment or “fission”. Reactors of this have exist- 
ed for nearly 50 years. The first nuclear fission reactor, 
Chicago Pile No. 1, was constructed of graphite under 
a football stand at "Stagg Field, University of Chica 
Fusion energy devices will produce power by utilizing 
the energy produced when isotopes of the element hy- 
drogen are fused together to form helium, the same 
reaction that powers our sun. The role of graphite is 
very different in these two reactor systems. Here we 
summarize the function of the graphite in fission and 
fusion reactors, detailing the reasons for their selec- 
tion and discussing some of the challenges associated 
with their application in nuclear fission and fusion reac- 
tors. 10 refs., 15 figs., 1 tab. 
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DE91014745/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

lormance of the 10-kV, 5-MA ee oo gal 
system for the FRX-C compression experimen 
D. J. Rej, and W. J. Waganaar. 1991, 15p CA URLO1- 
1980, CONF-910640-16 
Contract W-7405-ENG-36 
IEEE pulsed power conference (8th), San Diego, CA 
(USA) 1 17-19 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


Performance data are presented for the 10-kV, 5-MA, 
1.5-MJ pulsed-power system developed for the Los 
Alamos magnetic fusion facility FRX-C. This system 
energizes a low-inductance magnet for the high- 
power, compression heating of compact toroid plas- 
mas. An ignitron-switched, 20-mF, 10-kV, 4-MA capac- 
itor bank ts dischar to produce the main compres- 
sion field, while an inductively-isolated, 10-mF, 10-kV, 
1-MA bank generates an initial magnetic field to accept 
the translated plasma. To date, the complete system 
has successfully operated for two years and approxi- 
mately 2000 high-power discharges. Component per- 
formance a | and fault-mode operation is re- 
viewed. 5 refs., 5 figs. 
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Battelle Pacific Northwest Labs., Richland, W. 
— deformation of ferritic Fecr binary 

alloys. 

M. L. Hamilton, and D. S. oa. Jun 91, 26p PNL- 

SA-17478, CONF-900623-2 

Contract AGOCTERLOIE30- 

International symposium on effects of radiation on ma- 

terials (15th), Nashville, TN (USA), 17-22 Jun 1990. 

Sponsored by Department of Energy, Washington, DC. 
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Six binary Fe-Cr alloys ranging from 3 to 18% chromi- 
um were irradiated in the form of miniature tensile 
specimens in the Fast Flux Test Facility and tested at 
room temperature. The irradiation conditions produced 
7 to 30 dpa at 365 to 574C. The major purpose of the 
experiment was to compare the behavior of these 
simple alloys with that of more complex commercial 
alloys, The tensile data obtained on these specimens 
at room temperature are discussed with appropriate 
fractographic and microstructural support. Previous 
studies on similar materials had revealed the presence 
of a feature typically exhibited in channel fractures: 
elongated voids were evident in shear bands of an irra- 
diated and deformed TEM disk of a binary Fe-6Cr 
alloy. An additional purpose of the experiment was 
therefore to provide a better understanding of the po- 
tential contribution of channel fracture to deformation 
in ferritic alloys. No evidence for channel fracture was 
found, however. 14 refs., 6 figs., 2 tabs. 
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DE91014920/GAR PC A03/MF A01 
Texas Univ. at Austin. Fusion Research Center. 

Texas experimental — Progress report, De- 
cember 1, 1990-October 31, 1991. 

A. J. Wootton. Jun 91, a BOE/ER/53267-4 
Contract FG05-88ER5326 

Sponsored by Caen # Energy, Washington, DC. 


This report discusses the following topics: Text up- 
—_ oscillating gas puff; limiter thermal fluxes; com- 
p uter and data gt electron cyclotron heating; 

homson scattering; plasmas position; internal turbu- 
lence and transport; electron temperature fluctuations; 
probes; FIR scattering; plasma rotation; and runaway 
transport. (LSP) 
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DE91014922/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 
Establishment of an Institute for Fusion Studies. 


ae 
D. E. Baldwin. Jun 91, 36p DOE/ET/53088-7 
Contract FG05-80ET53088 


Sponsored by Department of Energy, Washington, DC. 


This report discusses the following research: tokamak 
pecs co soma mt behavior; turbulence theory 

plasma transport; computational plasma physics; 
alpha particle physics; nonlinear dynamics and mathe- 
matical physics. (LSP) 
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nne National Lab., IL. 

through porous ceramic 

breeders: A random-iattice approach. 
S. W. Tam, and V. Ambrose. 1991, 29p ANL/CP- 
72686, CONF-910615-3 
Contract W-31109-ENG-38 
International symposium on nuclear fusion technology 
(2nd), Karisruhe enemy ), 3-8 Jun 1991. Sponsored 
by Department of Energy, Washington, DC. 


Among the major processes leading to tritium trans- 
port through Li ceramic breeders percolation of 
gaseous tritium ies through the connected porosi- 
ty remains the least amenable to a calislectors tr treat- 
ment. The combination of — and reaction 
through the convoluted transport pathways prescribed 
by the system of pores poses a formidable challenge. 

The key issue is to make the fundamental connection 
between the tortuousity of the medium with the trans- 
port processes in terms of only basic parameters that 
are amenable to fundamental understanding and ex- 
perimental determinations. This fundamental chal- 
lenge is met within the following approaches. On the 
microscale the short range transport is modeled via a 
convection-diffusion-reaction ‘oach. On a macro 
scale the long range transport is described within a 
matrix formalism. The convoluted microstructure of the 
pore system as prescribed from experimental meas- 
urements is synthesized into the present approach via 
Monte Carlo simulation techniques. In this way the ap- 
proach requires as inputs only physical-chemical pa- 
rameters that are amenable to clear basic understand- 
ing and experimental determination. In this sense it 
provides predictive capability. Using this approach the 
concept of residence time has been analyzed in a criti- 

cal manner. Implication for tritium release experiments 
was discussed. 14 refs., 5 figs., 1 tab. 
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Argonne National Lab., IL. 
Technique for measurin: 
Sag mixed radiation 
H. K. Chiu, E. F. Bennett, and B. J. Micklich. 1991, 
30p ANL/CP-71822, CONF-910615-4 
Contract W-31109-ENG-38 
International symposium on nuclear fusion technology 
(2nd), Karlsruhe (Germany, F.R.), 3-8 Jun 1991. Spon- 
sored by Department of Energy, Washington, DC. 
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Gamma heating measurements have been made in a 
low-Z lattice irradiated with 14-MeV neutrons and 
(n n(prime)) gammas produced by a Texas Nuclear 

lodel 9400 neutron generator. Heating measure- 
oa were made in the mid-line of the assembly using 
a proportional counter operating in the Continuously- 
varied Bias-voltage Acquisition mode. The neutron-in- 
duced signal was separated from the gamma-induced 
Ne by exploiting the signal rise-time rate differences 
inherent to radiations of different Linear Energy Trans- 
fer, which are observable in a proportional counter. 
The operating limits of this signal separation technique 
were explored by merece e effect on the signal as 
the neutron spectrum is shifted from a D-T spectrum to 
a softer though still fast neutron spectrum as the 
counter is placed further into the irradiation lattice. The 
experiment was modelled using the one-dimensional 
radiation transport code ANISN/PC. The cross-section 
set used for these calculations was derived from the 
ENDF/B-V library using the code MC(sup 2)-2 for the 
case of D-T neutrons slowing down in a low-Z lattice. 
The calculated neutron and gamma spectra in the slab 
and the relevant mass-stopping powers were used to 
construct weighting factors which relate the energy 
deposition in the counter fill-gas to that in the counter 
wall and in the surrounding material. The total energy 
deposition at various positions in the lattice is estimat- 
ed by applying these weighting factors to the meas- 
ured gamma energy deposition in the counter at those 
locations. The overall utility of this measurement tech- 
nique for fusion blanket neutronics is discussed. 8 
refs., 5 figs., 2 tabs. 
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Princeton Univ., NJ. Plasma Physics Lab. 

Operation of a TFTR ion source with a ground po- 
tential gas feed into the neutralizer. 

J. H. Kamperschroer, L. E. Dudek, L. R. Grisham, R. 
A. Newman, and T. E. O’Conner. Jul 91, 39p PPPL- 


2763 
Contract AC02-76CH03073 
Sponsored by Department of Energy, Washington, DC. 


TFTR long pulse ion sources have been operated with 
gas fed only into the neutralizer. Gas for the plasma 
generator entered through the accelerator rather than 
directly into the arc chamber. This modification has 
been proposed for tritium beam operation to locate 
control electronics at ground potential and to simplify 
tritium plumbing. Source operation with this configura- 
tion and with the nominal gas system which feeds gas 
into both the ion source and the center of the neutraliz- 
er are compared. Comparison is based upon accelera- 
tor grid currents, beam composition, and neutral power 
delivered to the calorimeter. erg exchange in the 
accelerator can be a significant loss mechanism in 
both systems at high throughput. A suitable operating 
point with the proposed system was found that re- 
quires 30% less gas than used presently. The extract- 
ed D(sup +), D(sub 2)(sup +), and D(sub 3)(sup +) 
fractions of the beam were found to be a function of 
pres yas throughput; at similar throughputs, the two gas 
systems produced similar extracted ion fractions. 
Operation at the proposed gas efficient point results in 
a small reduction (relative to the old high throughput 
mode) in the extracted D(sup +) fraction of the 
from 77% to 71%, with concomitant changes in the 
D(sub 2)(sup +) fraction from 18% to 26%, and 6% to 
3% for D(sub 3)(sup +). 26 refs., 7 figs. 
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rto, da parte di Unita’ COMB, allo sviluppo del 
nket dei reattori a fusione. (Thermonuclear re- 
actor blankets: Research support activities pro- 
= of COMB (Italian ENEA)). 
Nobili. 1989, 43p ETDE-IT-91-27 
In Italian. 





U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper outlines the organizational model and feasi- 
bility studies program adopt ly 

partment (COMB, Dipartimento Ciclo del ppc ssn 
of ENEA (italian Commission for Nuclear and Alterna- 
tive Energy Sources) in the technologica! development 
of ee blankets (design, materials, specifi- 
cations) 


163,026 
N91-27972/9/GAR 
(Order as N91-27962/0/GAR, PC oar -4 


Development of Wire and Coll Design 

and Coil ing for High- 
Magnetic Field Generation. pe 4 
G. Kido. May 91, 11p 
In National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 92-101. 


The ultimate tensile stre , and electric conductivity 
were investigated for Cu( b), Cu(Be), Cue) Cth, 
and Cu(Nb-Ti) wires in order to produce higher 

netic field than 50 T. The highest tensile stre: 
realized in Cu(Nb) wire. The Cu(Nb) and Cu(Ag rn 
r as the best materials for the nondestructive 
pulsed-magnetic-field generation. The coil desig oy 
was also studied to generate high magnetic field. It 
was found that the lass reinforcement of wire 
layer by layer is quite effective to produce — = 
magnetic fields. By using this technique, a 55 

can be generated even using pure copper wire. he 
usage of water (ice) for solidifying the solenoid short- 
ens rca the cooling time of the pulsed 
magnet. 


Isotopes 
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MIC-91-04549/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Zr2Fe tritium scavenger beds. 

Report no. 89-199-K. 

N. P. Kherani, and W. T. Shmayda. c1990, 30p 


Tritium handling systems housed within secondary en- 
closures usually impose a chronic and an acute tritium 
load on the seco treatment. This tritiated atmos- 
phere requires a tritium scavenging treatment to 
ensure safe working conditions and to minimize tritium 
emissions to the outside environment. One viable and 
attractive option is to utilize a regenerable metal getter, 
zirconium-iron alloy Zr2Fe, - Sree the tritium di- 
rectly from the seco . This report 
documents the key aspects of eee aan and 5 kg zirconi- 
um-iron tritium scavenger beds, briefly describing them 
and their operating characteristics. 
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163,028 
DE91013307/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

in studies of the Moderated Thermonic Heat 
Pipe Reactor (MOHTR) concept. 
W. A. Ranken, and J. A. Turner. 1991, 17p LA-UR- 
91-1592, CONF-910801-3 
Contract W-7405-ENG-36 
Intersociety energy conversion engineering (IECE) 
conference (26th), Boston, MA (USA), 3-9 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


Design studies, based primarily on neutronics analysis, 
have been conducted on a thermionic reactor concept 
that uses a combined beryllium and zirconium hydride 
moderator to facilitate the incorporation of heat 
pee into compact thermionic fuel element E) 
based designs useful in the tens of kilowatts electrical 
power regime. The goal of the design approach is to 
achieve a single point failure free system with technol- 
ogies such as TFEs, high-temperature heat pipes. and 
ZrH moderation, which have extensive test data bases 
and have been shown to be capable of long lifetimes. 
Beryllium is used to thermally couple redundant heat 


pes to TFEs and ZrH is added to reduce critical size. 
poe ign is undertaken to investigate this 
oach shows that greater reactivity can be 
achive with a combination of 
with ZrH alone and 
thet te combined moderator is much less sensitive to 
n pe ca more brea on -moderated 
thermionic reactor designs. These analytical 
aches have demonstrated the credibility of a 
heat pipe cooled thermionic reactor concept that has a 
reactor h y = oo of 60 cm Lang as 
mass 0} g for le power output. r 
figs. (ERA citation 16:020419) 


163,029 

DE1014071/GAR PC A03/MF A01 
G and G Idaho, Inc., Idaho Falls. 

Heat resistant materials and their enn aa issues 

fora nuclear transportation sy: 

C. S. Olsen. 1991, 20p EGG-M- 90486 CONF- 

si0n036 

Contract ACO7-761D01570 

International conference on heat-resistant materials 

(1st), Lake Geneva, WI (USA), 22-26 Sep 1991. a aaea 

sored by Department of Energy, Washington, DC. 


A number of nuclear propulsion concepts based on 
solid-core nuclear propulsion are being evaluated for a 
— propulsion transportation system to support 
pent tion Initiative (SE!) involving the re- 
establishment of a manned lunar base and the subse- 
quent exploration of Mars. These systems i require 
high-temperature materials to meet the operating con- 
ditions with appropriate reliability and safety built into 
these systems saa oh selection and testing of ap- 
propriate materials. application of materials for nu- 
clear thermal lsion (NTP) and nuclear electric 
—— (NEP) systems and the feasibility issues 
ntified for their use will be discussed. Some me- 
chancel measurements have been obtained, 
and compatibility tests were conducted to help identity 
feasibility issues. 3 refs., 1 fig., 4 tabs. 


163,030 

DE91014073/GAR PC A03/MF A01 

EG and G Idaho, Inc., Idaho Falls. 

Small Ex-core Heat Pipe Thermionic Reactor con- 

cept (SEHPTR). 

M. G. Jacox, R. G. Bennett, L. B. Lundber. 0 6 

Miller, and R. L. Drexler. 1991, 16p EGG- sizst, 

CONF-910801-6 

Contract ACO7-761D01570 

Intersociety energy conversion poewe (IECE) 

conference (26th) Boston, MA (USA 3-9 Aug 1991. 
Department of Energy, Washington, DC. 

U.S. Sales Only. 


The Idaho National Engineering Laboratory (INEL) has 
developed an innovative space nuclear power concept 
with unique features and significant advantages for 
both Defense and Civilian space missions. The Small 
Ex-core Heat Pipe Thermionic Reactor (SEHPTR) con- 
cept was developed in response to Air Force needs for 
age nuclear power in the range of 10 to 40 kilowatts. 

is paper describes the SEHPTR concept and dis- 
cusses the key technical issues and advantages of 
such a system. 


Noi27212/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Evolving the SP-100 Reactor in Order to Boost 


Nudlearectne Propulsion en nn 


English. 1901 tan 14p NAS 1.15:104527, E-6401, 
NASATTH104527 
Proposed for Presentation at the Conference on Ad- 
vanced Space Exploration Initiative beer ty 
pene OH, 4-6 Sep. 1991; Cosponsored by 


In striving to reduce a cost and exploration 


risks, a crucial aspect of the plans is program continui- 
ty, i.e., the continuing application of a given technology 
over a long period so that experience will accumulate 
from extended testing here on Earth and from a diver- 
sity of applications in space. An integrated view needs 
to be formed of the missions SEI will carry out, near 
term as well as far, and of the ways in which these 
missions can mutually support one another. Near term 

should be so constituted as to provide for 
the ~— term missions both the enabling technologies 
and the accumulation of e nce need. In 
achieving this, missions in Earth orbit should both 
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evolve and show the technologies crucial to lo’ 
missions on the lunar surface, and the program brthe 
lunar labs should evolve and show the enabling tech- 


the power generator for the SP-100 nuclear reactor. 


163,032 

N91-27939/8/GAR PC A05/MF A01 

New Mexico Univ., Albuquerque. Dept. of Chemical 

Sunsusameteliee on the | Integration of a Nuciear 
on a 

Reactor System to a Manned Rover for MARS Mis- 


sions. 

Final Report, Feb. 1989 - Nov. 1990 

M. S. El-genk, and N. J. Morley. Jul 91, 88p NAS 
1, 'NASA-CR-185841 

Contract NAG3-992 


a civilian — by NASA Ay Ang owe the sur- 
lace jars are thoug possible early 
in the next century. Expeditions 


sample i 
er and ane instrumentation, vehicle 
management, and astronaut life 
ant - —— are bei 
this study, inclu 


was sufficient to provide live support 

of five km/h for 6 hours 
seen that the factors that had the 
APS mass were the life 


layout and design ¢ 


mass power cai 
rover; (4) radiation shield ro and (5) energy con- 
version systems. 


Nuclear Explosions & Devices 


163,033 
DE91014963/GAR PC A06/MF A02 
Oak Ridge National Lab., TN. 


Nuclear vulnerability of the US M60A1 tank in an 
initial radiation it: MASH code system 
J. M. Barnes, J. O. Johnson, T. J. Burns, and J. D. 
Drischler. May 91, — ORNL/TM-11775 
Contract ACO5-840R21400 


Sponsored by Department of Energy, Washington, DC 
U.S. Sales Only. 


The purpose of this report is to present the results of a 
aking can of the prompt nuclear weapon radiation 
characteristics of the US M60A1 medium 

on neg the Monte Carlo Adjoint Shielding Code 
pe yo ( yo code em, and comparison to Ve- 
fem (VCS) results previously calculated 

Sad Cocumented by BF. Fosuile of tis comparison 
are to be used in the recommendations to the NATO 
Panel Vil Ad —_ bore “s Shieldi seems on Experts for = 
code o' 


manaaie calculations. In rom the VCS and 
MASH neutron protection factor (NPF) results show a 
factor of 1.3 for the commander, 1.8 to 1.9 for the 
cornet det wee chenmy oF om ximately a 
‘or of three for the driver (3.5 for V , and 2.8 for 
SH). The gamma protection factor results ranged 
oon approximately 3 to 35 depending on crew 
member location, vehicle orientation, and source/ve- 
hicle ground range. Neutron protection factor ———- 
versus vehicle range relative to point of burst are 
gible, wheras variation of the vehicle orientation r 
Soo te the comun enn eftnt beth Go nethon and 
gamma protection factors. Analysis of the neutron and 
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conga doses and protection factors indicate excel- 
— agreement between VCS and MASH. These fac- 
tors represent the M60A1 “vehicle” protection factors 
= are indicative of the vehicle average independent 
of position. The results from both codes systems also 
exhibited the same trends relative to crew member lo- 
cation, source/vehicle ground range, and vehicle ori- 
entation. Slight differences were seen in the neutron 
free field , and neutron and gamma doses at the 
driver location. The principal differences in the doses 
at the crew memeber locations were due to vehicle 
secondary ma production and ground secondary 
gamma juction. 5 figs., 14 tabs. 


163,034 

DE91015089/GAR PC A0?, MF AO1 
Lawrence Livermore National Lab., CA. 

Costs estimates for short-notice on-site inspec- 
tions of DOE facilities. 

R. S. Strait. Feb 91, 32p UCRL-ID-106558 

Contract aot W.7406-ENG 48 - neaee a. 
Sponsored by Department of Energy, Washington, 
U.S. Sales Only. 


—— arms control treaties may provide for short- 
tice inspections of a diverse range of sensitive ac- 
tivities and 4 including Department of Energy 
(DOE) and DOE contractor sites. Preparing for and 
hosting such inspections can be an expensive and dif- 
ficult problem because sensitive nuclear information or 
other security/proprietary information needs to be pro- 
in inspectors. Financial costs to the 

preparing for and hosting short-notice inspec- 

tions are of three : (1) one-time readiness costs, 
which would be incurred at all facilities before, or con- 
current with, the entry into force of a treaty. (2) recur- 
ring readiness costs, which would be incurred at all fa- 
ae on an annual tyes basis. (3) costs to host 
an inspection, which would be incurred only when a 
DOE facility is chosen for an inspection. The most sig- 
nificant contributors to the costs of hosting on-site in- 
spections are lost production and extra wages for 
preparation and during the inspections. Estimated 


costs for hosting an se “i from $100k to $7 
million per facility 3 figs., 3 


163,035 

DES$1015095/GAR PC A04/MF AO1 

Lawrence Livermore National Lab., CA. 

Recent magnetic debris containment calculations. 

G. F. Simonson, and D. W. Hewett. Apr 91, 51p 

UCRL-ID-107411 

sate cy Department f Energy, Washington, DC. 
nsored ent of Energy, Washington, 

U.S. Sales Only. 


The purpose of — note is to provide to DNA and its 
contractors, as requested, a snapshot of new 2-D par- 
ticle-in-cell (PIC) cs calculations of magnetic containment 
“os nuclear w n debris for bursts at very high alti- 
tudes. Recent achacrendion in the code as used in 
this application have resulted in significant changes in 
netic cavity sizes for cases with relatively small 
debris ion gyroradius. The modified results also satisfy 
an additional momentum conservation constraint re- 
cently formulated for these calculations by Mission Re- 
— Corporation (MRC). Computations now satis 
the standard conservation requirements, they matc' 
findings of both the i indent 3-D PIC code being 
developed at LLNL and 2-D fluid, momentum-con- 
serving algorithm used at MRC. It is emphasized, how- 
ever, that the code modifications and results dis- 
ee here are very new and further revisions are not 
pr i 


163,036 

DE$1015139/GAR PC A05/MF A02 
Lawrence Livermore National Lab., CA. 

Proceedings of the DOE/LLNL symposium on in- 
formation management systems for nuclear test 


E. S. ergino, and S. R. Taylor. 5 Apr 91, 97p 
CONF-9103139 
Contract W-7405-ENG-48 
DOE/LLNL information Ss systems for nu- 
clear test treaty verification posium, Lake Tahoe, 
CA (United States), 5-7 Mar Yoo". fi. Sponsored by De- 


ey of Energy, Washington, DC. 
S. Sales Only. 


The department of Energy’s Office of Arms Control 
and the Treaty Verification Program at the Lawrence 
Livermore National Laboratory (LLNL) nsored a 

m on Information Management Systems for 
Nocleor Test Treaty Verification at the Granlibakken 
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Conference Center, Lake Tahoe, California, on March 
5--7, 1991. The purpose of the symposium was to 
bring together the developers and users of these sys- 
tems in order to establish lines of communication for 
sharing new products, applications, and ideas. Topics 
covered both the gathering of information (data bases) 
and the development of hardware and software that 
would allow an analyst to rapidly explore diverse data 
bases in order to identify, display, process, and associ- 
ate different types of data. Although the emphasis was 
on nuclear test treaty verification, other applications 
were also explored. The topical areas of the presenta- 
tions were Information Management System —— 
Software Development and Applications and Re- 
search/Application results. 


Individual papers have 
been cataloged separately. 
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163,037 

DE91011376/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

Personal radio frequency dosimeter with average- 

dose recording capability. Abstra 

R. A. Hess. 1991, 13p CONF-9109151- 1-Extd.Abst 

Contract ACO5-840R21400 

Internationales _electro-magnetic- read ogee 

oe (IESM-91), Mannheim (Germany, F.R.), 3-5 
Sponsored by Department of Energy, 

Washington, DC. 


Short communication. 


163,038 
DE91011825/GAR PC A03/MF AO1 
Lawrence Berkeley Lab., CA. 

Elastic tracking versus neural cen tracking for 
very high multiplicity problem 

M. Harlander, and M. Gyulassy. oo 91, 21p LBL- 
30512, CONF-91 09135-1 

Contract ACO3-76SF00098 

Austrian artificial intelligence conference, Vienna (Aus- 
tria), 24-27 Sep 1991. Sponsored by Department of 
Energy, Washington, DC. 


A new Elastic Tracking (ET) algorithm is proposed for 
finding tracks in very high multiplicity and noisy envi- 
ronments. It is based on a dynamical reinterpretation 
and generalization of the Radon transform and is relat- 
ed to elastic net algorithms for geometrical optimiza- 
tion. ET performs an adaptive nonlinear fit to noisy 
data with a variable number of tracks. Its numerics is 
more efficient than that of the traditional Radon or 
Hough transform method use it avoids binning of 
phase space and the costly search for valid minima. 
Spurious local minima are avoided in ET by introducing 
a time-dependent effective potential. The method is 
shown to be very robust to noise and measurement 
error and extends tracking capabilities to much higher 
track densities than possible via local road finding or 
even the novel Denby-Peterson neural network track- 
ing algorithms. 12 refs., 2 figs. 


163,039 

DE91014023/GAR 

Long-range alpha sotectore. 
e al 

G. Edwards, D. W. MacArthur, and K. S. Allander. Jul 

91, 37p LA-12073-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Historically, alpha-particle and alpha-contamination 
detectors have been limited by the very short range of 
alpha particles in air and by relatively poor sensitivity, 
even if the particles are intercepted. Alpha detectors 
have had to be operated in a vacuum or in close prox- 
imity to the source if reasonable efficiency is desired. 
In particular, monitoring for alpha contamination on ob- 
jects, persons, or surfaces segregate contami- 
nated areas depends greatly on the shape of the item 
being monitored, the persistence of the oso doing 
the monitoring, and the characteristics of the monitor- 
ing instrument. In this report, | document initial tests of 
a new long-range alpha eyo orseih The charges gener- 
ated by the interaction of alpha particles with air can 
be transported over significant distances (several 
meters) in a moving current of air generated by a small 
fan. An ion chamber located in front of the fan meas- 
ures the current carried by the moving ions, and hence 
detects the alpha decays. % refs., 28 figs., 5 tabs. 
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163,040 

DE91014120/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Goleta, CA. 

Santa Barbara Operations. 

Crystal surface analysis using matrix textural fea- 

tures classified by a Probabilistic Neural Network. 

C. R. Sawyer, V. T. Quach, D. Nason, and L. van den 

Berg. 1991, 21p EGG-10617-3004, CONF-9107115-3 

Contract ACO8-88NV10617 

Society of Photo-Optical Instrumentation Engineers 

(SPIE) were Diego, CA (USA), 21-26 Jul 1991. 

Sponsored by Department of Energy, Washington, DC. 


A system is under development in which surface qual- 
ity of a growing bulk mercuric iodide crystal is moni- 
tored by video camera at regular intervals for early de- 
tection of growth ir a gegen Mercuric iodide single 
crystals are employed in radiation detectors. A micro- 
computer system is used for image capture and proc- 
essing. The digitized image is divided into multiple 
overlappings subimage and features are extracted 
from each subimage based on statistical measures of 
the gray tone distribution, according to the method of 
Haralick (1). Twenty parameters are derived from each 
subimage and presented to a Probabilistic Neural Net- 
work (PNN) (2) for classification. This number of fa 
rameters was found to be optimal for the system. The 
PNN is a hierarchical, feed-forward network that can 
be rapidly ace ag te as additional training data 
become available. Training data is gathered by review- 
ing digital images of many crystals a their growth 
cycle and compiling two sets of images, those with and 
without irregularities. 6 refs., 4 figs. 


163,041 

DE91014700/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

Operating accelerators in accordance with new 

pee Ky orders regarding environment, safety, and 
eal 

G. A. Zawadzkas. 1991, 22p SAND-91-1380C, 

CONF-910640-8 

Contract AC04-76DP00789 

IEEE pulsed power conference (8th), San Diego, CA 

(USA), 17-19 Jun 1991. Sponsored by Department of 

Energy, Washington, DC. 


Upon becoming Secretary of the Department of 
Energy (DOE), Admiral Watkins first pledged to Con- 
gress that he would “clean-up” the nuclear weapons 
production complexes and then initiated many 
changes in the way DOE facilities are operated. He 
generated new orders regarding environments, safety, 
and health and created investigation units called 
“Tiger Teams” to check on how well his orders were 
being followed. During the spin-up of this massive un- 
dertaking, DOE decided to include ail its facilities and 
not just the ones involved in nuclear production. This 
resulted in research and development labs, such as 
Lawrence Livermore, Los Alamos, and Sandia Nation- 
al Laboratories being subjected to more stringent requ: 
lations. This paper addresses the action Sandia Na- 
tional Laboratories has taken during the past year, par- 
ticularly in regard to its pulsed-power accelerators, to 
= into compliance with the new DOE orders. 2 
tabs. 


163,042 

PAT-APPL-7-428 681/GAR 
Los Alamos National Lab., NM. 
Neutron activated switch. 
Patent Application. 

D. M. Barton. Filed 30 Oct 89, 21p DE91011676 
Contract W-7405-ENG-36 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A01 


A switch for reacting quickly to a neutron emission in 
which a rod consisting of a rod of fissionable material 
inside a vacuum tight . An adjustable contact is 
located coaxially an adjustable distance from one end 
of the rod. Electrical leads are connected to the rod 
and to the adjustable contact. With a vacuum drawn 
inside the body, a neutron bombardment striking the 
rod will cause it to heat and expand longitudinally until 
it comes into contact with the adjustable contact. This 
ome occurs within a period of a few microseconds. 
igs. 


163,043 
PAT-APPL-7-472 924/GAR 
Argonne National Lab., IL 


PC NO3/MF A01 





as NMR detectors in metal pressure 

probes andin to in flow systems. 
fatent A\ 

J. W. Ratine Pied 31 Jan 90, 27p DE91011548 
Contract W-31109-ENG-38 
This me oak bot seg ie available for U.S. li- 
censing and, possi or foreign licensing. Copy of 
application available NTIS. 7 a 


A nuclear magnetic resonance probe to measure the 
| gate of a sample under high pressure conditions. 

@ apparatus em — a free standing, elongated to- 
roidal coil as the RF transmitter and receiver. 3 figs. 


163,044 
PAT-APPL-7-494 286/GAR PC NO3/MF A01 
Los Alamos National Lab., NM. 

range alpha particle detector. 
Patent lication. 
M. A. Wolf, J. L. McAdtee, W. P. Unruh, A. L. 
Cucchiadra, and R. L. Huchton. Filed 13 Mar 90, 24p 
DE91011641 
Contract W-7405-ENG-36 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An alpha particle detector is capable of detecting 
alpha radiation from distant sources. A high voltage is 
‘ated near a conductive mesh while a fan draws 
air containing air molecules ionized by pe age gr a 
across the mesh. The current in the mes’ 
tected and used for measurement or alarm. The yoo 
tor can be used for area, personnel and equipment 
monitoring. 


Radiation Shielding, Protection, & 
Safety 


163,045 

DE90617637/GAR 

Oesterreichischer Verband fuer 

Vienna. 

Zukuenftige Entwicklungen und Auf nm des 

Strahlenschutzes. Jahrestagung 1988 Oester- 
reichischen Verbandes fuer Strahlenschutz. 

(Future ———- ts and tasks of radiation pro- 

tection. Proceedings of the 1988 annual conven- 

peer ab the Austrian Association for Radiation Pro- 


K. E. Duftschmid, and A. Hefner. 1988, 191p INIS- 

mf-12510, CONF-8811310 

In German. 1988 annual convention of the Austrian 

Association for Radiation Protection on future devel- 

Chuewie) and tasks of radiation protection, Vienna 
(Austria), 24 Nov 1988. 

U.S. Sales Only. 


14 papers on various aspects of radiation protection 
have been presented, 12 of them are in INIS scope 
and are treated separately. (qui). (Atomindex citation 
21:023684) 


PC A09/MF A02 
Strahlenschutz, 


163,046 
DE91013512/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Molten Sait Reactor option for beneficial use of fis- 
sile material from dismantied weapons. 

U. Gat, J. R. Engel, and H. L. Dodds. 1991, 37p 
CONF-910208-2 

Contract ACO5-840R21400 

Annual meeting of the American Association for the 
Advancement of Science: earth science, Washington, 
DC (USA), 15-19 Feb 1991. Sponsored by Department 
of Energy, Washington, DC. 


The Molten Salt Reactor (MSR) option for burning fis- 
sile fuel from dismantled weapons is examined. It is 
concluded that MSRs are very suitable for beneficial 
utilization of the dismantled fuel. The MSRs can utilize 
any fissile fuel in continuous operation with no special 
modifications, as demonstrated in the Molten Salt Re- 
actor iment. Thus MSRs are flexible while main- 
taining ir economy. MSRs further require a mini- 
mum of special fuel preparation and can tolerate dena- 
turing and dilution of the fuel. Fuel shipments can be 
arbitrarily small, all of which supports nonproliferation 
and averts diversion. MSRs have inherent safety fea- 
tures which make them acceptable and attractive. 
They can burn a fuel type completely and convert it to 
other fuels. MSRs also have the potential for burning 
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the actinides and delivering the waste in an optimal 
form, thus contributing to the solution of one of the 
major remaining problems for deployment of nuclear 
power. 19 refs. 


163,047 
DE91014096/GAR PC A04/MF A01 
oe and te pee Inc., Idaho — 

erson equipment total-encapsulat- 
Pe suit Gosortaminaton study using shower sys- 
ems. 
D. E. Menkhaus. Jan 91, 67p EGG-WTD-9475 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


This report documents an experimental evaluation, 
conducted at the Idaho National Engineering Labora- 
tory, of a shower-based decontamination station for 
personnel wearing a Level A, total- encapsulating, 
chemical-protective suit. The decontamination station 
is used by personnel when egressing a dry, dusty envi- 
ronment contaminated with transuranic radionuclides. 
This system has the potential to minimize the risk of 
spreading the contaminants to clean areas. Two types 
of shower systems were evaluated, a drench an 
and a multi-nozzie shower. A be hee par reo 
worn by personnel. was contaminated with 

taining 1239)Pu. Pre-shower and post-shower contami- 
nation samples were collected and visual observations 
were made to evaluate the ability of the shower system 
to remove the contaminated dust and to obtain base- 
line data useful in designing a shower-based person- 
nel decontamination system. 12 figs., 7 tabs. 


163,048 

DES$1014323/GAR PC A11/MF A03 
Sandia National Labs., Albuquerque, NM. 

PNC/SNL SERAPH advanced test reactor feasibili- 


study. 
ad A. Harms, P. S. Pickard, J. G. Kelly, S. A. Wright, 
and N. Tanaka. May 91, 232p SAND-90-1634 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC 


This study examined the feasibility of the Safety Engi- 
—., Reactor for Accident Phenomenology 
(SERAPH), a research reactor with the capability to 
perform a wide array of safety experiments important 
in the design of commercial nuclear reactors. The 
study proceeded in two phases. In Phase 1, the —_ 
mental needs were examined and a wide-r 
survey of many fuel/coolant options for the SER. PH 
driver reactor was done. In Phase 2, the most promis- 
ing candidates identified in Phase 1 were studied in 
more detail. A reactor with heavy-water coolant, BeO- 
PuO(sub 2) fuel matrix, and a standard pin geometry 
was found to have the required experiment capabilities 
while using relatively current technol A reactor 
with helium coolant, BeO-PuO(sub 2) fu matrix, anda 
unique geometrical configuration was found to have 
significantly higher —— — but with greater techni- 
cal risk. 5 refs., 934 figs, 3 
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DES1014454/GAR PC A03/MF A01 
— Corp., Rockville, MD. Engineering nce 


ATMX System Safety Assessment report. Final 


Progress rept. 

asu, and G. K. Vinjamuri. 1991, 30p DOE/PE/ 
72015-T1 
Contract ACO1-84PE72015 
Sponsored by Department of Energy, Washington, DC. 
plan wa of this document are illegible in microfiche 
products. 


During the course of the ATMX System Safety Assess- 
ment (SSA) activity, it was determined that ATMX 
structural integrity would be severely impaired techni- 
cally unacceptable, a major redirection of the SSA 
effort involving structural modifications was outlined. 
The redirected effort culminated into four modifica- 
tions three of which are structural in nature and the 
fourth is thermal modification. The first structural modi- 
fication involves strengthening the ATMX hatch covers 
with 60 tension bolts and stiffening the same with tubu- 
lar cross bracings. The second modification involves 
attaching a 3/16 inch plate to bulkhead at the end to 
prevent intrusion of triangular end frame into cargo 
compartment. The third modification involves welding 
the inner side plate to the cast steel underframe. The 
fourth and the final modification involves thermal insu- 
lation of ATMX. The thermal analysis of ATMX indi- 
cates that without any insulation, the shell, fiberboard, 
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dunnage bags, and waste boxes and drums will reach 
well the 


and wast ; 

i QA/QC and fracture testing plans submit- 
ted by RFP Rocky Flats Plant and generally agree with 
their plans. We have noted few exceptions in the QA/ 
QC plans; we have also suggested an alternate frac- 
ture ‘esting plan. 10 figs., 3 tabs. 
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DE91014906/GAR ha A03/MF A01 
Sandia National Labs., Albuquerque, N' 

Risk assessment for transportation _ radioactive 
materials and nuclear 

D. B. Clauss, R. K. Wilson, and W. F. Hartman. 1991, 
18p SAND-91- 1472C, CONF-910774-2 

Contract ACO4-76DP00 

Institute of Nuclear Materials M. 
annual meeting (32nd), New Orleans, 
Jul 1991. Sponsored 

ington, DC. 

Sandia National Laboratories has the lead technical 


role for probabilistic risk assessments of transportation 
of nuclear 


(INMM) 
(USA), 28-31 
by Department of Energy, Wash- 


the probabili 

material and the consequences of such a release. This 

eee ee eee ces oe ee 
ing developed for the risk assessment and will dis- 

cuss the interpretation and use of the results. The ad- 

vantages and disadvantages of using risk assessment 

as an alternative to based criteria for 


performance-' 
packaging will be described. 2 refs., 1 fig. 


163,051 
Department of Energy, Wash ngton DG. Office of the 
tC) ; i , DC. of the 
Assistant Secretary for Nuclear Materials. 
Restart of K-Reactor, Savannah River Site: Safety 


evaluation 
Apr 91, 530p DOE/DP-0084T 


This Safety Evaluation Report (SER) focuses on those 
issues required to support the restart of the K-Reactor 
at the Savannah River Plant. This SER provides the 
safety criteria for restart and documents the results of 
the staff reviews of the DOE and operating contractor 
activities to meet these criteria. To develop the restart 
criteria for the issues discussed in this SER, the Sa- 
vannah River Restart Office and Savannah River — 
cial Projects Office staffs relied, when possible, on 
commercial industry codes and standards and on NRC 
requirements and guidelines for the commercial nucle- 
ar industry. However, because of the age and unique- 
ness of the Savannah River reactors, criteria for the 
commercial plants were not always applicable. In 
these cases, alternate criteria were developed. The re- 
start criteria applicable to each of the issues are identi- 
fied in the safety evaluations for each issue. The re- 
start criteria identified in this report are intended to 
apply roan to restart of the Savannah River reactors. 

ing the development of the acceptance criteria, 
A DOE staff and their support contractors evaluated 
the results of the DOE and operating contractor 
(WSRC) activities to meet these criteria. results of 
those evaluations are documented in this report. Devi- 
ations or failures to meet the requirements are either 
justified in the report or carried as open or confirmatory 
items to be completed and evaluated in supplements 
to this report before restart. 62 refs., 1 fig. 
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DE91015205/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Role of risk assessment in remediation of contami- 
nated sites. 


J. S. Devgun. 1991, 18p ANL/CP-72892, CONF- 
9106239-1-Vugraphs 
Contract W-31109-ENG-38 
International Association for Impact Assessment 
IAIA) annual meeting (11th), ign, IL (United 
tates), 7-11 Jun 1991. Sponsored by int of 
Energy, Washington, DC. 
Even though risk assessment is an essential consider- 
ation in remediation projects involving radioactive or 
hazardous waste sites, Mts role is often unclear and itis 
not fully utilized in the decision making process. Risk 
assessment is an integral part of the remediation proc- 
ess and should play an important role from beginning 
to end, i.e., from planning —_ to verification survey 
after the cleanup. A conceptual model with complete 
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pathways of exposure and based on site-specific con- 
ditions is key to a successful risk assessment. A base- 
line comparison with existing standards determines, 
along with other factors, whether a site requires reme- 
diation. Risk assessment plays a role in setting prior- 
ities between sites and in setting cleanup standards for 
a site for certain contaminants. Matching of the exten- 
siveness and effectiveness of remediation to the 
degree of risk is important in the decision making proc- 
ess. Often the applicable technologies can be 
screened through risk assessment and the potential 
remedial alternatives evaluated in terms of risk reduc- 
tion. After a remedial action is complete, its effective- 
ness can be judged via verification surveys and any 
predicted future risk from residual concentrations of 
contaminants left at the site. This paper provides an 
overview of the risk assessment process, its role in re- 
mediation projects, and the generic methodology for 
risk assessment. 3 refs., 1 fig. 
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DE91015390/GAR PC A04/MF A01 
Lovelace Biomedical and Environmental Research 
Inst., Albuquerque, NM. Inhalation Toxicology Re- 
search Inst. 

Response of the Eberline Alpha 6 to low level re- 
leases of plutonium: Laboratory tests and work- 


place experience. 

M. D. Hoover, and G. J. Newton. 21 Jun 91, 51p 
ITRI-TR-910602 

Contract AC04-76EV01013 

Sponsored by Department of Energy, Washington, DC. 


This report describes a series of laboratory tests con- 
ducted on the Eberline Alpha 6 continuous air monitor 
to document the results of a low level plutonium aero- 
sol challenge. Specific questions addressed were: Will 
the Alpha 6 provide an accurate alarm for a slow accu- 
mulation of 8 DAC-h of plutonium in both the presence 
and the absence of radon progeny. Will the Alpha 6 
avoid wang Sig alarms when a slow accumulation 
of less than 8 DAC-h of plutonium occurs. Results indi- 
cate that the Alpha 6 can provide an accurate alarm for 
low level releases of plutonium, both in the presence 
of radon progeny on the filter and in the absence of 
radon progeny, such as immediately after a filter 
change. Low level releases could easily be seen on 
the spectral display before reaching the alarm set- 
point. This suggests that remote data access of the 
entire alpha spectrum seen by the Alpha 6 would allow 
health protection staff to take protective action before 
alarm conditions are reached. 3 refs., 11 figs. 
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N91-26557/9/GAR PC A03/MF A01 
Overseas Relations Branch Translation Service, 
London (England). 
Load-Bearing Capacity of Large Pipes with Cir- 
cumferential Defects under Tensile Stress: Com- 
parison of Experiments with Calculated Estimates. 
W. Stadtmueller, U. Eisele, P. Julisch, and D. Sturm. 
1991, 34p BLL-OA-TRANS-4233-(6196.3) 

Trans. into English from German Document, May 1991 
33 p. Presented at the 16TH MPA Seminar, 4-5 Oct. 
1990. 


The common aim of many research projects concern- 
ing reactor safety in Germany is to prove that the integ- 
rity of components important for safety remains en- 
sured even under the most unfavorable operating and 
accident conditions. Both component tests and calcu- 
lations are performed for this purpose. Within the 
framework of a research project which investigated the 
behavior of pipes particularly from the point of view of 
dynamic stresses, pipe sections were tested quasista- 
tically in the tensile test. To simulate crack formations 
as ascertained during overhauls of pipelines, the pipe 
sections were provided with partial circumferential de- 
fects of various depths, but uniform length. Several en- 
gineering calculation methods, which in contrast to 
calculations by the finite element method can be ap- 
plied relatively easily, are known from the literature for 
pipes with circumferential defects under tensile 
stresses. With the aid of the results of the quasistatic 
tests with pipes the most commonly used approxima- 
tion methods for calculation of the maximum force 
and, insofar as possible, also the force in the case of 
crack initiation, will be checked to determine their in- 
formativeness. 
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PAT-APPL-7-476 186/GAR PC NO3/MF A01 
Rockwell international, Golden, CO. Rocky Flats Plant. 
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Coated x-ray filters. 

Patent Application. 

P. A. Steinmeyer. Filed 7 Feb 91, 20p DE91011584 
Contract AC04-76DP03533 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A radiation filter for filtering radiation beams of wave- 
lengths within a preselected range of wavelengths 
comprises a radiation transmissive substrate and an 
attenuating layer deposited on the substrate. The at- 
tenuating layer may be deposited by a sputtering proc- 
ess or a vacuum process. Beryllium may be used as 
the radiation transmissive substrate. In addition, a 
second radiation filter comprises an attenuating layer 
interposed between a pair of radiation transmissive 
layers. 4 figs. (ERA citation 16:016445) 
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DE91007636/GAR PC A04/MF A01 
Department of Energy, Oak Ridge, TN. Office of Scien- 
tific and Technical Information. 

Yucca Mountain Site Characterization Project Bib- 
liography, July-December 1990. An update: Sup- 
plement 2, Addendum 2. 

Bibliography. 

May 91, 52p DOE/OSTI-3406(Suppl.2)(Add.2) 


Following a reorganization of the Office of Civilian Ra- 
dioactive Waste Management, the Yucca Mountain 
Project was renamed Yucca Mountain Site Character- 
ization Project. The title of this bibliography was also 
changed to Yucca Mountains Site Characterization 
Project Bibliography. Prior to August 5, 1988, this 
project was called the Nevada Nuclear Waste Storage 
Investigations. This bibliography contains information 
on this ongoing project that was added to the Depart- 
ment of Energy’s Energy Science and Technology Da- 
tabase from July 1990 through December 1990. The 
bibliography is categorized by principal project partici- 
pating organization. Participant-sponsored subcon- 
tractor reports, papers and articles are included in the 
sponsoring organizations list. Another section contains 
information about publications on the Energy Science 
and Technology Database that were not sponsored by 
the project but have some relevance to it. (ERA cita- 
tion 16:019714) 
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DE91013711/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Effect of slurry rheology on cold cap formation. 

D. D. Yasuda, and P. Hrma. May 91, 34p PNL-SA- 
18842, CONF-9104261-3 

Contract AC06-76RL01830 

International symposium on ceramics in nuclear and 
hazardous waste management (5th), Cincinnati, OH 
(USA), 29 Apr - 3 May 1991. Sponsored by Department 
of Energy, Washington, DC. 


Yield stress, viscosity, and flow distance on a hot in- 
clined surface were measure on three simulated nucle- 
ar waste feeds at different temperatures and oxide 
loadings. Hydroxide, formate, and frit feeds, designed 
to produce glass of identical composition, were tested. 
The formate slurry exhibited higher yield stress, higher 
viscosity, and shorter flow distance than other feeds at 
temperatures at which steam evolution was not a 
dominating factor. When steam evolution became a 
dominating factor at elevated temperatures, the for- 
mate slurry exhibited a longer flow distance than other 
feeds. 3 refs., 12 figs., 3 tabs. 


163,058 
DE91014083/GAR 
Argonne National Lab., IL. 
Temperature effects on waste glass performance. 
J. J. Mazer. Feb 91, 42p ANL-91/17 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The temperature dependence of glass durability, par- 
ticularly that of nuclear waste glasses, is assessed by 
reviewing past studies. The reaction mechanism for 
glass dissolution in water is complex and involves mul- 
tiple simultaneous reaction proceeded, including mo- 
lecular water diffusion, ion exchange, surface reaction, 
and precipitation. These processes can change in rela- 
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tive importance or dominance with time or changes in 
temperature. The temperature dependence of each re- 
action process has been shown to follow an Arrhenius 
relationship in studies where the reaction process has 
been isolated, but the overall temperature depend- 
ence for nuclear waste glass reaction mechanisms is 
less well understood, Nuclear waste glass studies 
have often neglected to identify and characterize the 
reaction mechanism because of difficulties in perform- 
ing microanalyses; thus, it is unclear if such results can 
be extrapolated to other temperatures or reaction 
times. Recent developments in analytical capabilities 
suggest that investigations of nuclear waste glass re- 
actions with water can lead to better understandings of 
their reaction mechanisms and their temperature de- 
pendences. Until a better understanding of glass reac- 
tion mechanisms is available, caution should be exer- 
cised in using temperature as an accelerating parame- 
ter. 76 refs., 1 tab. 


163,059 
DE91014086/GAR PC A03/MF A01 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 
Performance Demonstration Program Plan for the 
WIPP Experimental-Waste Characterization Pro- 
ram. 
eb 91, 38p DOE/WIPP-91-016 
Contract ACO04-86AL31950 
Sponsored by Department of Energy, Washington, DC. 


The Performance Demonstration Program is designed 
to ensure that compliance with the Quality Assurance 
Objective, identified in the Quality Assurance Program 
Plan for the WIPP Experimental-Waste Characteriza- 
tion Program (QAPP), is achieved. This Program Plan 
is intended for use by the WPO to assess the laborato- 
support provided for the characterization of WIPP 
RU waste by the storage/generator sites. Phase 0 of 
the Performance Demonstration Program encom- 
passes the analysis of headspace gas samples for in- 
organic and organic components. The WPO will 
ensure the implementation of this plan by designating 
an independent organization to coordinate and provide 
technical oversight for the program (Program Coordi- 
nator). Initial program support, regarding the technical 
oversight and coordination functions, shall be provided 
by the USEPA-ORP. This plan identifies the criteria 
that will be used for the evaluation of laboratory per- 
formance, the responsibilities of the Program Coordi- 
nator, and the responsibilities of the participating lab- 
oratories. 5 tabs. 
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DE91014094/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Brief analysis and description of transuranic 
wastes in the subsurface disposal area of the ra- 
dioactive waste management complex at INEL. 

D. A. Arrenholz, and J. L. Knight. Feb 91, 53p EGG- 
WTD-9438 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 
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This document presents a brief summary of the wastes 
and waste types disposed of in the transuranic con- 
taminated portions of the Subsurface Disposal Area 
during the period 1954 through 1970. Wastes included 
in this summary are organics, inorganics, metals, ra- 
dionuclides, and special-case wastes. In addition to 
summarizing amounts of wastes disposed and de- 
scribing the wastes, the document also provides infor- 
mation on disposal pit and trench dimensions and con- 
taminated soil volumes. The report also points out dis- 
crepancies that exist in available documentation re- 
garding waste and soil volumes and makes recom- 
mendations for future efforts at waste characterization. 
20 refs., 3 figs., 17 tabs. 
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DE91014327/GAR PC A06/MF A02 
Sandia National Labs., Albuquerque, NM. 

Mineralogy of the Culebra Dolomite Member of the 
Rustler Formation. 

T. Sewards, M. L. Williams, and K. Keil. Mar 91, 
114p SAND-90-7008 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This report characterizes the mineralogy of the Cule- 
bra Member of the Rustler Formation based on studies 
of — from cores of eight boreholes surrounding 
the WIPP repository. This investigation has three main 
goals: to obtain accurate modal compositions of all the 





samples selected; to investigate both the lateral and 
vertical variation of the mineralogy of the Culebra unit; 
and, to characterize water-bearing fracture surfaces in 
articular detail. The Culebra Dolomite member of the 
ustler Formation is mineralogically and texturally het- 
erogeneous, both vertically and horizontally. Although 
the predominant mineral is dolomite, important con- 
Stituents of the formation are clay, quartz, gypsum, and 
calcite. Trace minerals include halite, phyllosilicates of 
eng origin, feldspar, and pyrite. 24 refs., 90 
igs. 
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DES$1015083/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
poy cir concentrate pretreatment FY 1986 
prog ress report. Hanford Tank Safety Project. 
p 86, 34p PNL-7687 
Contract A\ 76RL01830 
Sponsored by Department of Energy, Washington, DC. 


After of the transuranic elements are removed from 
complex concentrate waste by the TRUEX process, 
the remaining waste will be grouted for final storage. 
The purpose of this project, conducted at the Pacific 
Northwest Laboratory (PNL), is to support a future de- 
cision to grout the complexant waste without destroy- 
ing the organic contents. In work performed this year, it 
has been demonstrated that —_ with acceptable 
parameters for the Transportable Grout Facility can be 
made using actual waste. The acceptability of these 
grouts from a regulatory view seems to be less of a 
problem than was thought at this time last year. None 
of the organics found in the waste are included on the 
US Environmental Protection Agency’s Hazardous 
Chemicals List. 7 refs., 12 figs., 4 tabs. 
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PAT-APPL-7-398 578/GAR PC NO3/MF A01 
Argonne National Lab.., IL 

Process and apparatus for recovery of fissionable 
— from spent reactor fuel by anodic disso- 
ution. 

Patent Application. 

Z. Tomezuk, W. E. Miller, R. D. Wolson, and E. C. 
Gay. Filed 25 Aug 89, eA DE91011620 

Contract W-31109-ENG-38 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An electrochemical process and apparatus for the re- 
covery of uranium and plutonium from spent metal clad 
fuel pins is disclosed. The process uses secondary re- 
actions between U(sup +4) cations and elemental 
uranium at the anode to increase reaction rates and 
improve anodic efficiency compared to prior art proc- 
esses. In another embodiment of the process, second- 
ary reactions between Cd(sup +2) cations and ele- 
mental uranium to form uranium cations and elemental 
cadmium also assists in oxidizing the uranium at the 
anode. 5 figs. (ERA citation 16:016315) 
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PB91-220467/GAR PC A06/MF A02 
= Waste Technical Review Board, Washington, 


Third Report to the U.S. Congress and the U.S. 
Secretary of Energy from the Nuclear Waste Tech- 
nical gyre Board. 

May 91, 114p 

Also available from Supt. of Docs. 


The Nuclear Waste Technical Review Board (the 
Board) was established by Congress in a 1987 amend- 
ment to the Nuclear Waste Policy Act of 1982. The 
Board was charged with evaluating the technical and 
scientific validity of activities undertaken by the De- 
partment of Energy (DOE) as it designs and develops a 
system for managing the nation’s civilian spent fuel 
and defense high-level radioactive waste. Specifically, 
the Board was asked to evaluate DOE activities perti- 
nent to characterizing a site at Yucca Mountain, 
Nevada, for possible location of a mined geologic re- 
pository for permanent disposal of high-level radioac- 
tive waste. The Board also was asked to evaluate ac- 
tivities relating to packaging and transport of high-level 
radioactive waste. Congress requires the Board to 
report its findings and recommendations at least twice 
a year. The report summarizes activities undertaken by 
the Board from August 1, 1990, through January 31, 

1991. Due to their timeliness, some activities, while 
listed here, were discussed in the Second Report. Al- 
though the Board traveled to Sweden and Germany in 
May/June 1990, its observations from that trip are dis- 
cussed in Chapter 3 of the report. 
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AD-A238 297/6/GAR PC A03/MF A01 


-_— Forces Radiobiology Research Inst., Bethesda, 


Maximum Temperature Calculation and Operation- 
al Characteristics of Fuel Follower Control Rods 
for the AFRRI TRIGA Reactor Facility. 

Final rept. 

M. Forsbacka, and M. Moore. May 91, 23p Rept no. 
AFRRI-TR-91-1 


Operational requirements of the Armed Forces Radio- 
biology Research Institute (AFRRI) TRIGA reactor ne- 
cessitate the implementation of fuel follower control 
rods (FFCR’s). This technical report discusses the 
operational and safety aspects of FFCR installation. 
Thermalhydraulic analysis shows that FFCR’s can be 
operated safely in the AFRRI TRIGA reactor. The max- 
imum calculated fuel temperature at the maximum 
steady-state power level is well within the limit of the 
maximum safe operating temperature set by the Tech- 
nical Specifications. 


163,066 
DE91000616/GAR 
Oak Ridge National Lab., TN. 
— of concrete structures in nuclear power 
nts. 

. J. Naus, C. B. Pland, and E. G. Arndt. 1991, 14p 
CONF-910929-1 
Contract AC05-840R21400 
1991 RILEM-IMEKO conference, Bratislava (Czecho- 
slovakia), 3-6 Sep 1991. Sponsored by Department of 
Energy, Washington, DC. 


The Structural Aging (SAG) Program, sponsored by 
the US Nuclear Regulatory Commission (USNRC) and 
conducted by the Oak Ridge National Laboratory 
(ORNL), had the overall objective of providing the 
USNRC with an improved basis for pees ny nuclear 
power plant structures for continued service. The pro- 
gram consists of three technical tasks: materials prop- 
erty data base, structural component assessment/ 
repair technology, and quantitative methodology for 
continued service determinations. Major accomplish- 
ments under the SAG Program during the first two 
years of its planned five-year duration have included: 
development of a Structural Materials Information 
Center and formulation of a Structural Aging Assess- 
ment Methodology for Concrete Structures in Nuclear 
Power Plants. 9 refs. 
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DE91013378/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Identification of human errors of commission 
using Sneak Analysis. 

H. A. Hahn, and J. A. deVries. 1991, 32p LA-UR-91- 
1779, CONF-9109160-1 

Contract W-7405-ENG-36 

Human Factors Society (HFS) conference, San Fran- 
cisco, CA (USA), 2-6 Sep 1991. Sponsored by Depart- 
ment of Ener , Washington, 

Portions of this document are illegible in microfiche 
products. 


Sneak Analysis was adapted for use in identifying 
human errors of commission. Flow diagrams were de- 
veloped to guide the analyst through a series of ques- 
tions aimed at locating sneak paths, sneak indications, 
sneak labels, and sneak timing. An illustration of the 
application of this methodology in a nuclear environ- 
ment is given and a computerized tool to support 
Sneak Analysis is described. A nuclear power plant 
loss of coolant accident is used as the example of 
sneak analysis of reactor safety. 8 figs. 
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DE91013645/GAR PC A04/MF A01 
Pennsylvania State Univ., University Park. Coll. of En- 
gineering. 

intelligent distributed control for nuclear power 
plants. First annual technical ~~ tac report, Sep- 
tember 1989-September 1990. 

E. H. Klevans. 1991, 68p DOE/ER/12889-9 

Contract FG07-89ER12889 

Sponsored by Department of Energy, Washington, DC. 


In September of 1989 work began on the DOE Univer- 
sity Program grant DE-FG07-89ER12889. The grant 
provides support for a three year project to develop 
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and demonstrate a Distributed Control (IDC) 
for Nuclear Power Plants. The body of this First Annual 
Technical Progress report summarizes the first year 
tasks while the appendices provide detailed informa- 
tion presented at conference meeti 

dendum report, authored A. : 

the ultimate goals and projected structure of an auto- 
matic distributed control system for EBR-2. The re- 
maining tasks of the project develop specific imple- 
mentations of various components required to demon- 
strate the intelligent distributed control concept. 
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DE91013738/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. 
Development and and testing ofa system 
for intelligent distributed control at EBR-2. 

R. M. Edwards, D. W. Ruhl, E. H. Klevans, and G. E. 
Robinson. 1990, CONF-900804-34 

Contract FG07-89ER12889 

International topical meeting on fast reactor safety, 
Snowbird, UT (USA), 12-16 Aug bap ‘aemieten by 
Department of Energy, Washington, DC 


A diagnostic system is under development for demon- 
sualien of intelli Distributed Control at the Experi- 
mental Breeder Reactor (EBR--II). In the first — of 
the project a diagnostic system is being developed for 
the EBR-II steam plant based on the DISYS expert 
systems approach. Current testing uses recorded 
plant data and data from simulated plant faults. The 
dynamical a of the EBR-Ii steam pliant uses 
the Babcock and Wilcox (B&W) Modular Modeling 
System (MMS). At EBR- i the diagnostic system oper- 
ates in the UNIX ‘station and receives live plant 

from the plant Data Acquisition System (DAS). 
Future work will seek implementation of the steam 
plant diagnostic in a distributed manner using UNIX 
based computers and Bailey microprocessor-based 
control system. 10 refs., 6 figs. 
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DE91013741/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. 
Integrated real-time diagnostic concept using 
expert systems, qualitative reasoning and quanti- 
tative analysis. 

R. M. Edwards, K. Y. Lee, S. Kumara, and S. H. 
Levine. 1989, 42p CONF-890899-3 

Contract FG07-89ER12889 

Joint Korea-United States seminar on expert systems 
for electric power systems and industries, Seoul (Re- 
public of Korea), 13-18 Aug 1989. Sponsored by De- 
partment of Energy, Washington, DC. 


An approach for an integrated real-time diagnostic 
— is being devel for inclusion as an integral 
part of a power plant automatic control system. In 
order to participate in control decisions and automatic 
closed loop operation, the diagnostic system must op- 
erate in real-time. Thus far, an expert system with real- 
= pod yy _o been developed and installed on 

he Experimental Breeder Reactor 
cor. Dit in “idaho, USA Real-time simulation testing of 
advanced power plant concepts at the Pennsylvania 
State University has been developed and was used to 
support the expert system development and installa- 
tion at EBR-II. Recently, the US National Science 
Foundation (NSF) and the US Department of Energy 
(DOE) have funded a Penn State research program to 
further enhance application of real-time diagnostic 
systems by pursuing implementation in a distributed 
power plant computer system including microproces- 
sor based controllers. This paper summarizes past, 
current, planned, and possible future approaches to 
power plant dia =_— systems research at Penn 
State. 34 refs., 9 
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DES 1019920/GAR PC A03/MF A01 
General Atomics, San Diego, CA. 

analysis of the 450 pe btn modular high- 
temperature lor under depressur- 
ized conduction poo pag 
T. Dunn, K. Datta, and B. R. Kanbar. Mar 91, 20p 
GA-A-20344, CONF-910739-17 
Contract AC03-89SF 17885 
ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


As a part of a recent plant cost reduction study, the 
as-Cooled 


Modular High-Temperature Reactor 
(MHTGR) design was reevaluated to improve its eco- 
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nomic potential. Preliminary a analyses were per- 
formed with a range of core configurations and core 

to ensure > they met the MHTGR safety goals. 
Safety assessments were performed for selected off- 
normal events. The off-normal events were selected to 
be the most challenging events where all forced cool- 
ing is assumed lost with only the safety related sys- 
tems, structures and components assumed working. 
Based on plant cost study results an 84 column fuel 
core configuration at 450 MW(t) module power level 
was the recommended design. This paper discusses 
the results of the safety analysis for a selected off- 
normal event, the depressurized conduction cooldown 
with a small primary coolant leak. 3 refs. 9 figs. 


163,072 


DE91013959/GAR PC A07/MF A02 
Argonne National Lab., Idaho Falls, ID. 

Experiments for IFR fuel criticality in ZPPR-21. 

D. N. Olsen, D. M. Smith, G. L. Grasseschi, R. W. 
= and J. A. Steinhauer. 1991, 147p ANL-ZPR- 

4 


Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


A series of six criticality benchmark cores was built in 
ZPPR-21 between June and September 1990 to pro- 
vide data for validating criticality calculations for sys- 
tems likely to arise in the IFR fuel processing oper- 
ations. The assemblies were graphite reflected and 
had core compositions containing different mixtures of 
Pu/U/Zr fuel. No previous data existed for cores of 
this type. Analysis of the data was done, in full detail, 
with an automated input processor using the VIM 
Monte Carlo code and ENDF/B-V.2 data. Since the 
validated method of criticality calculations at ANL is 
the KENO code and data, a second set of calculations, 
using a simplified model in RZ metry was made 
with both VIM and KENO. An RZ model is specified 

ther with metrical corrections from the VIM 

lations. This enables simple calculations to be 
made and corrections applied within the statistical un- 
certainty limits. The full description of the experiments 
is provided to enable calculations to be made in detail 
= KENO or any other code. 13 refs., 16 figs., 13 

S. 


163,073 


DE91014116/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Section 3 stress analyses of nonstandard piping 
com ts. 

G. K. Miller, B. L. Harris, and G. L. Thinnes. 1991, 
21p EGG-M-90422, CONF-910602-47 

Contract ACO7-761D01570 

American Society of Mechanical Engineers (ASME) 
pressure vessels and piping conference, San Diego, 
CA (USA), 23-27 Jun 1991. Sponsored by Department 
of Energy, Washington, DC. 

U.S. Sales Only. 


PC A03/MF A01 


Section 3, Division 1, Subsection NB, of the ASME 
Boiler and Pressure Vessel Code establishes rules for 
the design and fabrication of Class 1 nuclear power 
plant components. The rules for piping design provide 
stress indices for many piping components, which sim- 
plifies the stress analysis of these components. Some 
of the components in the primary piping systems of 
nuclear power plants, though, do not qualify for these 
simplifiied analyses, particularly those of older plants. 
Stress evaluations to the ASME Code for these non- 
standard components generally require theoretical 
analysis to the criteria of n 3, Division 1, Subsec- 
tion NB-3200. Several of the components in the pri- 
mary coolant system of the Advanced Test reactor at 
the Idaho National Engineering Laboratory required 
such analysis. The analysis of three of these compo- 
nents were further complicated by the fact that calcu- 
lated stresses in localized areas exceeded the yield 
stress of the material when internal pressure loads 
were ied. The options for plastic analysis provided 
by the , which take benefit of the ductility of the 
material, were used to satisfy Code criteria for loading 
conditions involving pressure, thermal, and seismic 
loads. Some of the intricacies of these analyses are 
discussed herein. 1 ref., 15 figs. 


163,074 
DE91014151/GAR 
EG and G Idaho, Inc., Idaho Falls. 
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PC A05/MF A01 


Advanced Test Reactor Critical Facili 
- wees report five year currency review. 


safety 
evision 


P. R. Napper, W. R. Carpenter, and R. W. Garner. 
May 91, 909 EGG-NTA-9612-Rev.1 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


By DOE-ID Order 5481.1A, a five year currency review 
is required of the Safety Analysis Reports of all ID or ID 
contractor operations having hazards of a type and 
magnitude not routinely encountered and/or accepted 
by the public. In keeping with this order, a currency 
review has been performed of the Advanced Test Re- 
actor Critical Facility (ADTRC) Safety Analysis Report 
(SAR), Issue 003, 1990. The objectives of this curren- 
cy review were to: evaluate the content, complete- 
ness, Clarity of presentation and compliance with NRC 
Regulatory Guides and DOE Orders, etc., and evaluate 
the technical content of the SAR, particular! y the Tech- 
nical Specifications, and to evaluate the sa ety of con- 
tinued operation of the ATRC. The reviewers conclud- 
ed that although improvements may be needed in the 
overall content, clarity, and demonstration of compli- 
ance with current orders and regulations, the safety of 
the ATRC is in no way compromised and no unre- 
viewed safety questions were identified. 6 figs., 3 tabs. 


163,075 
DE$1014156/GAR PC A04/MF A01 
EG andG —— Inc., Idaho Falls. 
Loss-of-pumping accident in the K-reactor and the 
sensitivity of E —s rate. 

G-EAST-9623 


R. A. Shaw. Apr 91, 62 

Contract ACO7-761D01 "0 

Sponsored by Department of Energy, Washington, DC. 
An analysis of a aoc oure accident (LOPA) in 
the Savannah River K-reactor has been performed 
using RELAP5. ECS was assumed to enter the system 
from only two systems in this case. No boiling occurred 
in the core during this calculation. Additional calcula- 
tions were also performed in which the ECS delivery 
rate was reduced to various predetermined values. 
The results of those calculations indicated that the 
system could be adequately cooled with an additional 
50% reduction in ECS delivery. A fuel temperature ex- 
cursion occurred when the ECS delivery rate was re- 
duced to 10% of the baseline calculation. A calculation 
was also performed with the assumption that the oper- 
ator failed to activate the ECS. That simulation result- 
ed in fuel melting at approximately 940s (15.7 min). 
And finally, a comparison of the baseline results ob- 
tained using RELAP5 and the results of a comparable 
calculation using the TRAC code was performed. The 
results indicate good agreement between the codes. 5 
refs., 15 figs., 3 tabs. 


163,076 

DE91014843/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Nuclear power plant alarm systems: Problems and 


issues. 

J. M. O’Hara, and W. S. Brown. 1991, 15p BNL- 
NUREG-46262, CONF-9109160-2 

Contract ACO02-76CH00016 

Human Factors Society (HFS) conference, San Fran- 
cisco, CA (USA), 2-6 Sep 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Despite the incorporation of advanced technology into 
nuclear power plant alarm systems, human factors 
problems remain. This paper identifies to be ad- 
dressed in order to allow advanced technology to be 
used effectively in the design of nuclear power plant 
alarm systems. The operator’s use and processing of 
alarm system information will be considered. Based 
upon a review of alarm system research, issues relat- 
ed to general system design, alarm processing, display 
and control are discussed. It is concluded that the 
design of effective alarm systems depends on an un- 
derstanding of the information processing capabilities 
and limitations of the operator. 39 refs. 


0691014943/GAR PC AO5/MF A01 
Oak Ridge National Lab., TN. 

Large LOCA assessment of an early preconcep- 

tual design for the Advanced Neutron Source reac- 


tor. 

R. R. Fullwood. Mar 91, 82p ORNL/M-1064 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Designing the Advanced Neutron Source (ANS) reac- 
tor at Oak Ridge National Laboratory (ORNL) draws on 


the set of prior experience, and uses the best expert 
judgment to arrive a a trial design. The trial design is 
subjected to various evaluations to detect and elimi- 
nate weakness, thereby enhancing the operability and 
minimizing risk. This report provides a preliminary and 
somewhat qualitative assessment of an early design 
concept regarding pa kes of a large loss-of- 
coolant accident (LLOCA). The probabilities of pipe 
break are calculated for nominal schedules-40 and -80 
pipe for the nominal 15.2- , 35.6-, and 61-cm pipes 
used in the reference design and for nominal sched- 
ules-40 and -80 pipe for nominal 61-cm-diam pipe 
used in a High Flux Isotope Reactor (HFIR)-like alter- 
native. These calculations were performed with an ad- 
aptation of the Piping Reliability Analysis Including 
Seismic Events (PRAISE) code that had been cited by 
the US Nuclear Regulatory Commission in the revision 
of General design criterion 4. PRAISE is a fracture-me- 
chanics code in which the growth of - flaws is mod- 
eled as the result of stress cycles. When these flaws 
eventually grow to instability, pipe break occurs. The 
calculations are based on assuming a constant stress- 
intensity factor 10 times the threshold for crack 
growth. The correct stress-intensity factors, including 
residual and transient stress, must be calculated after 
the piping is designed in detail. The parameters for 304 
L stainless steel were used in the calculations, and no 
attempt was made to analyze the break probabili 

the aluminum core pressure boundary tube. The 
LLOCA analysis used event trees that were time-de- 
pendent as the result of the use of leak, nondestruc- 
tive examination nondetection, and break probabilities 
obtained from the interactive code PRAISDPD, written 
or this purpose. Other probabilities used in the event 
trees were obtained from the HFIR probabilistic risk 
assessment. 42 refs. 


163,078 

DE91790801/GAR PC A03/MF A01 
ENEA, Rome {htaly). Direzione Sicurezza Nucleare e 
Protezione Sanitari 

Modellazione del Traate costitutivo di isolatori in 
gomma armata e studio delle conseguenze sulla ri- 
sposta sismica di strutture isolate. (Reinforced 
rubber bearing behaviour modeling; isolated struc- 
ture seismic response). 

T. Sano’, and G. Di Pasquale. Oct 90, 43p ENEA-RT- 
DISP-90- ‘02, RT/DISP-90-02 

In Italian. 

U.S. Sales Only. 


In this analysis of simplified constitutive models suita- 
ble for the simulation of high damping rubber bearings 
(for use in nuclear and industrial plants), the well- 
known equivalent elastic and bilinear models are com- 
pared with the Davidenkov-Martin model and a version 
of the latter, modified by the autors. The stress-strain 
curves are compared with experimental results. The 
seismic behaviour of an isolated structure is then ana- 
pcm using different models and the results are com- 
par 


163,079 

MIC-91-04552/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Bruce NGS ‘B’ Unit 8 in-service inspection of con- 
crete containment boundary. 

Report no. 90-230-K. 

E. J. McColm. c1990, 28p 


An inspection of the accessible exterior concrete con- 
tainment boundary of the Bruce Nuclear Generating 
Station B Unit 8 reactor building and associated por- 
tion of the fuelling machine duct was carried out from 
June 18-21, 1990. This report summarizes the results 
of the inspection. 


163,080 
MIC-91-04556/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 
Pickering NGS vacuum building post-douse in- 
spection of floor slab, underside. 
Report no. 90-209-K. 

J. Deans. c1990, 20p 


As part of the in-service inspection program, a douse 
test was carried at the Pickering Nuclear Generating 
Station vacuum building in June 1990 to demonstrate 
the system’s operational integrity. All the available 
water in the storage tank (approximately 9400 cu m) 
was emptied onto the floor slab in approximately 10 
minutes. This report summarizes observations on the 
quality and overall assessment of the condition of the 
floor slab following the douse test. Visual examination, 





nondestructive tests and measurements of water leak- 
age through the floor slab were carried out. 


163,081 

MIC-91-04560/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Summary of residual stresses in the fuel channel 
rolled joint. 

Report no. 90-46-K. 

D. H. B. Mok. c1990, 39p 


In the construction of Pickering Nuclear Generating 
Station A, the tube expander was positioned incorrect- 
ly in the rolled joint assembly of some fuel channels, 
causing over-expansion in the unsupported portion of 
the pressure tube and cracking of some pressure 
tubes near the rolled joint regions. As a result of these 
failures, extensive experimental programs were set up 
to measure the residual stress in the rolled joint oo 
This report summarizes in graphic form the available 
measured rolled joint residual stress distributions from 
these omy that are applicable to Ontario Hydro 
Pickering, Bruce and Darlington CANDU reactors. 


163,082 

MIC-91-04563/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Eastern Nuclear Services supply system perform- 
ance measures. 

Report no. 90-291-K. 

D. C. Goushleff. c1990, 17p 


All aspects of the material supply functions of Picker- 
ing and Darlington Nuclear Generating Stations are 
managed by Eastern Nuclear Services, with the admin- 
istrative aspects handled at each station separately. A 
productivity review recommended that the supply func- 
tion of the two stations be centralized at one off-site 
location. This report identifies measures to be used to 
assess the performance of the supply operation as it 
currently exists and to compare it to the post-integra- 
tion organization. 


163,083 

NUREG/CR-4659-V4/GAR PC A03/MF A01 

Brookhaven National Lab., Upton, NY. 

Seismic Fragility of Nuclear Power Plant Compo- 

nents (Phase 2). A Fragility Handbook on Eighteen 

Components. 

Technical rept. (Final). 

K. K. Bandyopadhyay, C. H. Hofmayer, M. K. Kassir, 

=> Shteyngart. Jun 91, 37p BNL-NUREG-52007- 
-4 


Also available from Supt. of Docs. See also NUREG/ 
CR-4659-V3. Sponsored ty Nuclear Regulatory Com- 
mission, Washington, DC. Div. of Engineering. 


Fragility estimates of seven equipment classes were 
published in earlier reports. The report presents fragili- 
ty analysis results for eleven additional equipment cat- 
egories. The fragility levels are expressed in probabilis- 
tic terms. For users’ convenience, the concludi 
report includes a summary of fragility results of all 
eighteen equipment classes. A set of conversion fac- 
tors based on judgement is recommended for use of 
the information for early vintage equipment. The 
knowledge gained in conducting the Component Fra- 
gility Program and similar other programs is expected 
to provide a new direction for seismic verification and 
qualification of equipment. 


PC A03/MF A01 
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163,084 
NUREG/CR-4744-V5-N1/GAR 
Argonne National Lab., IL. 
Long-Term Embrittlement of Cast Du 
Steels in LWR Systems. Semiannual Report, Octo- 
ber 1989-March 1990. 

Technical rept. 

O. K. Chopra, and L. Y. Bush. Jul 91, 47p ANL-91/7 


Also available from Supt. of Docs. See also NUREG/ 
CR-4744-V4-N2 and NUREG/CR-4744-V5-N2. Spon- 
sored by Nuclear Regulatory Commission, Washing- 
ton, DC. Div. of Engineering. 


The progress report summarizes work performed on 
long-term thermal embrittlement of cast duplex stain- 
less steels in LWR systems during the six months from 
October 1989 to March 1990. The results from Charpy- 
impact tests and microhardness measurements of the 
ferrite phase for several heats of cast stainless steel 
— up to 30,000 h at 290-400 C are analyzed to es- 

lish the kinetics of thermal embrittlement. Correla- 
tions are presented for predicting the extent and kinet- 
ics of thermal embrittlement of cast stainless steels 


from material information that can be determined from 
the certified material test record. The extent of embrit- 
tlement is characterized by the room-temperature ‘nor- 
nalized’ Charpy-impact energy. Based on the informa- 
tion available, two methods are presented for estimat- 
ing the extent of embrittlement at ‘saturation,’ i.e., the 
minimum impact energy that would be achieved for the 
material after long-term aging. The first method utilizes 
only the chemical composition of the steel. The 
second method is used when metallographic informa- 
tion on the ferrite morphology, i.e., ferrite content and 
mean ferrite spacing of the steel, is also available. The 
change in Charpy-impact energy as a function of time 
and temperature of reactor service is then estimated 
from the extent of embrittlement at saturation and from 
the correlations describing the kinetics of embrittle- 
ment, which is eumaned in terms of the chemical 
composition and aging behavior of the steel at 400 C. 


163,085 
NUREG/CR-4744-V5-N2/GAR PC A06/MF A02 
Argonne National Lab., IL. 

Long-Term Embrittiement of Cast Duplex Stainless 
Steels in LWR Systems. Semiannual Report, April- 
September 1990. 


Technical rept. 

O. K. Chopra. Jul 91, 107p ANL-91/10 

Also available from Supt. of Docs. See also NUREG/ 
CR-V5-N1. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC. Div. of Engineering. 


The progress report summarizes work performed by 
Argonne National Laboratory on long-term embrittle- 
ment of cast duplex stainless steels in LWR systems 
during the six months from April-September 1990. A 
ocedure and correlations are presented for predict- 
ing fracture toughness J-R curves and impact stre 
of aged cast stainless steels from known material in- 
formation. Fracture toughness of a specific cast stain- 
less steel is estimated from the extent and kinetics of 
embrittlement. The extent of embrittlement is charac- 
terized by the room-temperature Charpy-impact 
energy. A correlation for the extent of embrittlement at 
saturation is given in terms of a material parameter, 
which is determined from the ferrite morphology and/ 
or chemical composition. Charpy-impact energy as a 
function of time and temperature of reactor service is 
estimated from the kinetics of embrittlement, which are 
determined from chemical composition. The fracture 
toughness J-R curve for the material is then obtained 
from correlations between room-temperature Charpy- 
impact energy and fracture toughness parameters. 


163,086 

NUREG-0750-V33-N5/GAR PC A08/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

_ Regulatory Commission issuances, May 


May 91, 173p 
Also available from Supt. of Docs. See also NUREG- 
0750-V33-N4. 


The report includes the issuances received during the 
specified period from the Commission (CLI), the 
Atomic Safety and Licensing — Boards (ALAB), 
the Atomic Safety and Licensing Boards (LBP), the Ad- 
ministrative Law Judges (ALJ), the Directors’ Deci- 
(OPA a and the Denials of Petitions for Rulemaking 


Reactor Fuels & Fuel Processing 


163,087 

DE$1013609/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Evaluation of tank thermal expansion data in 
CALDEX. 

S. Suda, and R. Weh. 1991, 17p BNL-46120, CONF- 


910534-3 
ferent eh te yt Safeguards R 
nnual symposium o uropean Safeguards Re- 
search and Development Associations (ESARDA) 
symposium on safeguards and nuclear material man- 
agement (13th), Avignon (France), 14-16 May 1991. 
Sponsored by Department of Energy, Washington, DC. 
A thermal expansion test involving a large annular 
pape reer inal ken rt of the 
CALDEX Project at the TEKO test facility in Karlsruhe, 
FRG. The ob e of this test was to investigate ther- 
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mal expansion properties of the tank and effects on 
various pressure and level measurement instruments 
used in the determination of liquid volume. In the ther- 
mal expansion test, a weak nitric acid solution was 
heated internally to a temperature of 60C by means of 
steam injection through the sparge ring. After heating, 
the annular tank took about one hour to thermal 
equilibrate, and it took another hour for the sparge ri 
and pulsator pipes to fill before thermal effects cou! 
be followed. temperature at the end of the test, 
after tank and its contents had cooled undisturbed for 
fifty hours, was 29.9C. Thirteen instrument readings 
were obtained during each measurement cycle of 
roughly 70 seconds for a total of over 2800 readings 
per instrument. Thermal expansion effects for the 
CALDEX annular tank were consistent with that report- 
ed for cylindrical tanks. T ature variations effect 
each type of probe in a way that 

erties of the probe and the characteristics of the meas- 
urement system. 3 refs., 4 figs., 3 tabs. 


163,088 


DE91013736/GAR 

Oak Ridge National Lab., TN. 
and machine control Scanetogien with Sppil- 

ess ine 

cation toa dissolver. 

B. B. . 1991, 34p CONF-910852-1 

Contract AC05-840R21400 

Summer national meeting of the American Institute of 

Chemical Engineers (AIChE), Pittsburgh, PA (United 

States), 20-22 Aug 1991. Sponsored by Department of 

Energy, Washington, DC. 


PC A03/MF A01 


Operation of a continuous — dissolver, designed to 
leach uranium-plutonium fuel from chopped sections 
of reactor fuel cladding using nitric acid, has been 
automated. The dissolver is a partly continuous, partly 
batch process that interfaces at both ends with batch- 
wise processes, thereby requiring hronization of 
certain operations. Liquid acid is fed and flows through 
the dissolver continuously, whereas c fuel ele- 
ments are fed to the dissolver in small batches and 
move through the com its of the dissolver 
stagewise. Sequential logic (or machine control) tech- 
niques are used to control discrete activities such as 
the sequencing of isolation valves. Feedback control is 
used to control acid flowrates and temperatures. 
pes ee systems technology is used for on-line material 
Pr _ and diagnostics of process operation. 1 ref., 


163,089 


DE91014128/GAR PC A03/MF A01 
Los Alamos National a NM. ot no Peg 
Spectrophotometric investigation n 
trate complex sorbed by ion exchange resins. 

S. F. Marsh, R. S. Day, and D. K. Veirs. Jun 91, 36p 
LA-12070 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Absorption spectra of Pu(IV) in aqueous solutions and 
of Pu(IlV) complexes sorbed on anion exchange and 
cation exchange resins from these solutions were ob- 
tained as a function of nitric acid concentration over 
the range of 1--13 M, in 1 M increments. Specimens for 
spectrophotometric measurements were prepared by 
sorbing the Pu(IlV) complexes on semi-transparent 
electrodialysis membranes that were functionalized 
with ogres en anion exchange groups, weak-base 
anion exchange groups, or strong-acid cation ex- 
change groups. Absorption spectra also were obtained 
for Pu(IlV) complexes extracted from the same 13 nitric 
acid solutions into baryon as tetrabutylam- 
monium (TBA) ion pairs. Analysis of the spectra of 
Pu(IV) in nitric acid solutions indicates three major 
groups of complexes: a hydrated Pu(NO3)(sup 
+4(minus)x) complex in dilute nitric acid, an 
HnPu(NO3)6(sup (minus)2+n) complex in high con- 
centrations of nitric acid, and a third, previously un- 
studied, Pu(IV) complex in intermediate concentrations 
of nitric acid. use the intensity of this third Pu(IV) 
complex follows the sorption of Pu(IV) on anion ex- 
change resin, as a function of nitric acid concentration, 
it may represent the Pu(IV) complex involved in the 

ion process. The spectral similarity of all sorbed 
and extracted Pu(IV) complexes, both cationic and ani- 
onic, to that of the hexanitrato complex in concentrat- 
ed nitric acid solutions, is attributed to a similar ligand 
environment. 20 refs., 30 figs. 
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163,090 
DE91014255/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Fission product retention in TRISCO coated UO2 
= fuels subjected to HTR simulated core 


ing tests. 
C. A. Baldwin, and M. J. Kania. Nov 90, 25p CONF- 
9011211-2 
Contract AC05-840R21400 
International Atomic Energy Agency (IAEA) specialists 
meeting on behaviour of gas cooled reactor fuel under 
accident conditions, Oak Ridge, TN (USA), 5-7 Nov 
—_— by Department of Energy, Washing- 
ion 


Results of the examination and analysis of 25,730 indi- 
vidual microspheres from spherical fuel elements 
HFR-K3/1 and HFR-K3/3 are reported. The parent 
spheres were irradiated in excess of end-of-life expo- 
sure and subsequently subjected to simulated core 
heating tests in a special eee furnace at 
Forschungszentrum, Juelich, GmbH (KFA). Following 
the heating tests, the spheres were electrolytically de- 
consolidated to obtain unbonded fuel particles for Irra- 
diated Microsphere Gamma Analyzer (IMGA) analysis. 
For sphere HFR-K3/1, which was heated for 500 h at 
16006, only four particles were identified as havi 
leased fission products. The remaining particles 

the sphere showed no statistical evidence of fission 
product release. Scanning Electron Microscopy (SEM) 
examination showed that three of the defect particles 
had large sections of the TRISO coating — while 
the fourth appeared normal. For sphere HFR-K3/3, 
which was heated for 100 h at 1800C, the IMGA data 
revealed that fission product release (cesium) from in- 
dividual particles was significant and that there was 
large particle-to-particle variation in retention capabili- 
ties. Individual particle release (cesium) averaged ten 
times the KFA-measured integral spherical fuel ele- 
ment release value. In addition, the bimodal distribu- 
tion of the individual particle data indicated that two 
distinct modes of failure at fuel temperatures of 1800C 
and above may exist. 6 refs., 6 figs., 4 


163,091 

DE91014567/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

Simultaneous determination of nitric acid and ura- 
solution from 


measurements conductivity, density, 
and — Consolidated Fuel Reprocessing 


Program 

B. B. Spencer. 1991, 47p CONF-910901-1 

Contract ACO5-840R21400 

International conference on facility operations/safe- 

uards interface (4th), Albuquerque, NM (USA), 29 
- 4 Oct 1991. Sponsored by Department of 

Energy, Washington, DC. 


Nuclear fuel reprocessing plants handle aqueous solu- 
tions of nitric acid and uranium in large quantities. 
Automatic control of process operations requires reli- 
able measurements of these solutes concentration, 
but this is difficult to directly measure. Physical proper- 
ties such as solution density and electrical cond 
vary with solute concentration and temperature. Con- 
ductivity, density and temperature can be measured 
accurately with relatively simple and inexpensive de- 
vices. properties can be used to determine 
ps concentrations will good correlations. This 
provides the appropriate correlations for solu- 
oe She coomtiting 2 to 6 Molar (M) nitric acid and 0 to 
300 g/L uranium metal at temperatures from 25--90C. 
The equations are most accurate below 5 M nitric acid, 
due to a broad maximum in the conductivity curve at 6 
M. 12 refs., 9 figs., 6 tabs. 


163,092 

DE91015293/GAR 

Lawrence Livermore National Lab., “94 
Molten salt extraction salt cleanu 

T. W. Crawford, and D. P. cman hat 91, 20p 
UCRL-LR-107105 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Spent molten salt extraction (MSE) salts were equili- 
brated with 6 to 15 mole % excess calcium metal pro- 
ducing discardable salt and plutonium-americium 
metal. Three campaigns produced plutonium- americi- 
um-bearing metal weighing 2158 g, containing an esti- 
mated 1250 g of plutonium and 430 g of americium. 
Discard salt weighing 8231 g contained 2.2 g of pluto- 
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nium and 2.5 g of americium. The plutonium removal 

was 99.8%; americium was 99.5%. The white-to-off- 

white discard salt contained no black salt residues. All 

salts met the Department of Energy’s (DOE) Waste 

— Pilot Plant (WIPP) criteria for discard. 10 refs., 
S. 
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DE91015354/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 
poe of extractants and chelating resins in 
ing actinid inated waste streams. 

. B. 5 Sclrobe. S. L. Dunn, and S. L. Yarbro. Jun 91, 
27p LA-1197: 
Contract W.7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 





At the Los Alamos National Laboratory Plutonium Fa- 
cility, anion exchange is used for recovering plutonium 
from nitric acid solutions. Although this approach re- 
covers >99%, the trace amounts of plutonium and 
other actinides remaining in the effluent require addi- 
tional processing. We are doing research to develop a 
secondary unit operation that can directly polish the 
effluent so that actinide levels are reduced to below 
the maximum allowed for facility discharge. We select- 
ed solvent extraction, the only unit operation that can 
meet the stringent process requirements imposed; 
several carbonyl and phosphoryl extractants were 
evaluated and their performance characterized. We 
also investigated various engineering approaches for 
solvent extraction; the most promising was a chelating 
resin loaded with extractant. Our research now fo- 
cuses on the synthesis of malonamides, and our goal 
is to bond these extractants to a resin matrix. 7 refs., 
12 figs., 1 tab. 
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DE91014274/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Characterization of copper preci _— in a 17/4 
PH steel: A combined APFIM/TE 

M. K. Miller, and M. G. Burke. 1991, " CONF- 
910808-2 

Contract AC05-840R21400 

International symposium on environmental degrada- 
tion on materials in nuclear power systems - water re- 
actors aed Monterey, CA (USA), 25-29 Aug 1991. 
Sponsored by Department of Energy, Washington, DC. 


A combined atom probe field ion microscopy and 
transmission electron Se eee ofa 
commercial 17/4 PH steel has n performed. The 
steel was examined after thermal aging for various 
times at 482 and 635C. The good mechanical proper- 
ties of this material are derived from the precipitation 
of small copper precipitates during thermal aging. 
Atom probe microanalysis of these copper precipitates 
revealed that they contained small but significant 
levels of iron, nickel and manganese even in the over- 
aged condition. Chromium-enriched (alpha)(prime) 
precipitates were observed after aging at 482C. 5 refs., 
10 figs., 3 tabs. 
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DE91014827/GAR PC A03/MF A01 

— State Univ., Columbus. Fontana Corrosion 
inter. 

Comparative studies of SCC in Alloy 600 and two 

austenitic stainless steels on exposure to lithiated 

= at 350C. Annual report, June 1, 1990-May 31, 


Progress rept. 

Z. Szklarska-Smialowska, Z. Xia, and S. W. 
Sharkawy. May 91, 42p OE/ER/45293-T1 

Contract FG02-87ER45293 

Sponsored by Department of Energy, Washington, DC. 


The SCC of Type 304 and 316 stainless steels with 
different heat treatments was studied in lithiated water 
at 350C. A comparison of the behavior of those steels 
with alloy 600 was made and discussed. On the basis 
of the results obtained in this and previous papers, a 
model is proposed for the SCC of austenitic alloys in 
= temperature hydrogenated water. 16 refs., 8 figs., 
2 tabs. 
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163,096 
DE91006050/GAR 
Argonne National Lab., IL. 
Average _ of (235)U resonance parameters 
up to 500 e 

L. C. Leal. 1691, 15p — 1 

Contract W-31109-ENG-38 

ENFIR Brazilian meeting on reactor physics and ther- 
mal hydraulics, Sao Paulo (Brazil), 17-20 Sep 1991. 
Sponsored by Department of Energy, Washington, DC. 


An R-matrix analysis of (235)U neutron cross sections 
was recently completed. The analysis was performed 
with the multilevel-multichannel Reich-Moore comput- 
er code SAMMY and extended the resolved reso- 
nance region up to 500 eV. Several high resolution 
measurements namely, transmission, fission and cap- 
ture data as well as spin separated fission data were 
analyzed in a consistent manner and a very accurate 
parametrization up to 500 eV of these data were ob- 
tained. The aim of this paper is to present the results of 
— values of the resonance parameters. 9 refs., 1 
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DE91013703/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Nuclear 
Engineering. 

Development of advanced nodal methods for hex- 
= geometry reactors. Technical progress 


report. 
A. M. Hs pe , and B. G. Jones. 25 May 91, 42p 
DOE/ER/13025-1 


Contract FG07-90ER13025 
Sponsored by Department of Energy, Washington, DC. 


It is proposed to develop a multigroup, three-dimen- 
sional nodal neutron diffusion method for hexagonal 
geometry reactors. The proposed method differs “rs 
all existing hexagonal nodal diffusion methods b 
use of net currents rather than partial currents an dif 
fers from all but one by its use of a local analytical 
solution rather than a polynomial approach. These two 
differences are expected to yield a faster, more accu- 
rate method that is easily vectorizable and concur- 
rency capable. The method will treat feedback and de- 
pletion induced homogeneities explicitly via in-node 
variable cross sections. It will also incorporate discon- 
tinuity factors and thermal hydraulic feedback via cou- 
pling to a new! ny developed semi-analytical thermal-hy- 
draulic code. The use of a tight coupling algorithm will 
allow the method to treat transients very efficiently. 
The research will also include the development of a 
hexagonal geometry, burnup-corrected, depletion 
method. The issue of compatibility of the variable 
cross section methods (and of kinetic feedback) with 
current formulations of the equivalence theory will be 
addressed and a resolution of the issue sought. 


163,098 

DE91014228/GAR PC A03/MF A01 

a and G Rocky Flats, Inc., Golden, CO. Rocky Flats 
ant. 

Critical experiments with strong neutron absorb- 

ers heterogeneously distributed throughout 

uranyl nitrate solution. 

R. E. Rothe. 1991, 17p RFP-4455, CONF-910993-2 

Contract AC34-90DP62349 

International conference on nuclear criticality safety, 

Oxford (UK), 9-13 Sep 1991. Sponsored by Depart- 

ment of Energy, Washington, DC. 


Several critical experiments were performed for a 
number of strong neutron absorbers periodically dis- 
tributed throughout a tank filled with high-concentra- 
tion fissile solution, These experiments served as a 
pilot study for a novel means of storing fissile solutions 
at a nuclear production plant handling such solutions. 

The configuration also approximates one commonly 
used method (Raschig rings) of assuring criticality 
safety in such plants, Still, the configuration is hetero- 
geneous, and so, easily susceptible to modeling with 
modern computer codes. The fissile solution was 
uranyl nitrate at about 363 gU/liter with the uranium 
enriched to 93.2% U(235). One important neutron ab- 
sorber studied consisted of borosilicate glass rods, 
containing the same 12.5(percent) boron oxide found 
in Raschig rings used throughout the industry. Another 
consisted of rubber sheet containing 0.1 mg/mm(sup 
2) boron (as B4C) glued to thin-walled steel tubing. 
Cadmium sheet metal (1.6 mm thick) wrapped around 
steel rods formed yet another absorber; and solid poly- 





vinyl chloride rods were also studied. Four loose pow- 
ders packed into paper tubes completed the list of ab- 
sorbers: cadmium oxide, anhydrous boric acid, sodium 
tetraborate pentahydrate, and a very inexpensive mix- 
ture of two common minerals-colmanite (calcium 
borate) and ulexite (sodium-calcium borate). The spac- 
ing between tubes containing each absorber was 
varied widely in both square and triangular patterns, 
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DE$1014747/GAR 

Los Alamos National Lab., NM. 
Los Alamos Critical ee = 

R. E. Malenfant. 1991, 19p LA-UR-91-1978, CONF- 
910993-3 

Contract W-7405-ENG-36 

International conference on nuclear criticality safety, 
Oxford (UK), 9-13 Sep 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The Critical Experiments Facility of the Los Alamos 
National Laboratory has been in existence for 45 
years. In that period of time, thousands of measure- 
ments have been made on assemblies containing 
every fissionable material in various configurations 
that included bare metal and compounds of the nitrate, 
sulfate, fluoride, carbide, and oxide. Techniques devel- 
oped or applied include Rossi-(alpha), source-jerk, rod 
oscillator, and replacement measurements. Many of 
the original measurements of delay neutrons were per- 
formed at the site, and a replica of the Hiroshima 
weapon was operated at steady state to assist in eval- 
uating the relative biological effectiveness (RBE) of 
neutrons. Solid, liquid, and gas fissioning systems 
were run at critical. Operation of this — Critical 
facility has demonstrated the margin of safety that can 
be obtained through remote operation. Eight acciden- 
tal excursions have occurred on the site, ranging from 
1.5 (times) 10(sup 16) to 1.2 (times) 10(sup 17) fis- 
sions, with no significant exposure to personnel or 
damage to the facility beyond the machines them- 
selves -- and in only one case was the machine dam- 
aged beyond further use. The present status of the fa- 
cility, oo and complement of ma- 
chines will be described in the context of programmat- 
ic activity. New programs will focus on training, valida- 
tion of criticality alarm systems, experimental safety 
assessment of process applications, and dosimetry. 

ial emphasis will be placed on the incorporation 
of experience from 45 years of operation into present 
procedures and programs. 3 refs. 
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DE$1010105/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Westinghouse Hanford Company Engineering In- 
doctrination Program. 

K. J. Hull. Feb 91, 20p WHC-SA-1134, CONF- 
9109113-1 

Contract ACO6-87RL10930 

Design theory and methodology conference, Miami, 
FL (USA), 22-25 Sep 1991. Sponsored by Department 
of Energy, Washington, DC. 


Westinghouse Hanford Company has r nized that 
a learning curve exists in its engineering design pro- 
grams. A one-year training — is under way to 
shorten this learning curve by introducing new engi- 
neers, both recent graduates and experienced new 
hires, to both company standards and intuitive engi- 
neering design processes. The participants are orga- 
nized into multi-disciplined teams and assigned mentor 
engineers who assist them in completing a team 
project. Weekly sessions alternate between informa- 
tion presentations and time to work on team design 
projects. The presentations include information that is 
applicable to the current phase of the design project 
as well as other items of interest, such as site tours, 
creative thinking, and team brainstorming techniques. 
1 fig. 
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DES1014899/GAR 
— meet —— fee pa 
‘emporai c+) systems. 
J.D. Willian, b J. Gar el, and A. W. Madsen. 


1991, 16p SAND-91-030 

Contract AC04-76DP00789 
Institute of Nuclear Materials Mana 
annual meeting (32nd), New Orleans, 


, CONF-910774-3 


ment (iNMM) 
(USA), 28-31 


OCEAN TECHNOLOGY & ENGINEERING 


Jul 1991. Sponsored by Department of Energy, Wash- 


ington, DC. 
US. Sales Only. Portions of this document are illegible 
in microfiche products. 


Terrorism and other aspects of world political instabil- 
ity have created a high demand for temporary physical 
protection systems within the nuclear materials man- 
agement community. They can be used when vehicles 
carrying important assets are away from their perma- 
nent fixed site location, around areas where experi- 
ments are being temporarily conducted, around con- 
struction areas, and on portions of a fixed site qo 
security system which is temporarily inoperable. Physi- 
cal security systems can be grouped into four cat 
ries: tactical, portable, semi-permanent, and fixed. 

first three can all be considered to be temporary. Tacti- 
cal security systems are most often used in military ap- 
plications and are of little interest, in a tactical sense, 
to the nuclear materials management community; 
however, many of the component parts are of great 
interest. Portable systems are self-contained and con- 
sidered to be “fly-away,” in that they are usually car- 
ried with the vehicle or aircraft being protected. Semi- 
permanent security systems are temporary systems 
whose components can be developed for an unspeci- 
fied period of time and then moved to a new location, 
both with minimum or no plant engineering support or 
site preparation. This paper will emphasize temporary 
physical security systems and their component parts 
that are presently available and identify additional 
system-subsystem objectives, requirements, and con- 
cepts. 4 refs., 4 figs. 
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AD-A238 226/5/GAR PC A01/MF A01 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 

Controls upon the Fine-Scale Distribution of Epi- 


ept. 
P. B. Ortner. 1989, 4p 
Contract N00014-87-J-1116 


pe gy objective in this report has been to under- 
stand: (1) the biological and physical mechanisms con- 
trolling the fine-scale (1-10m) distribution of epizoo- 
plankton, (2) the ecological significance of these distri- 
butions, and (3) the affect of these distributions upon 
the fate of particles (phytoplankton) within the upper 
water column. More specifically our research has been 
directed at — the following questions: (1) Do 
physical gradients influence zooplankton distributions 
directly or indirectly. (2) Is the vertical distribution of 
zooplankton controlled by density gradients or loci of 
current shear situated within steep density gradients. 
(3) How strong a physical gradient must exist and how 
long must it persist to influence the zooplankton distri- 
bution. 
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AD-A238 426/1/GAR PC A06/MF A02 
University of Southern California, Los Angeles. Dept. 
of Biological Sciences. 

Coastal Transition Zone: Nutrient Distributions 
and Transf Associated with Cool Fila- 
ments off California. 

Final rept. 1 Mar 86-31 Mar 90. 

B. H. Jones. 20 Jun 91, 124p 

Contract N00014-86-K-0314 


The objective of this project was to determine the 
three dimensional distribution of phytoplankton and 
nutrients associated with cold filament and jet systems 
in the coastal transition zone. Distribution were deter- 
mined with hydrographic grids, towyo mapping and 
nearsurface underway ae two cruises off 
northern California in July 1 July 1988. We 
have examined the relationship of nutrients and phyto- 
plankton distributions with the physical processes of 
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Rogaine en ete d ite 
and filaments in the seaward flux of nutrients and phy- 
toplankton from coastal regions. Results from this re- 
search indicate the sea jets results in a —— 
net of phytoplankton offshore. Although 


lux of phytoplankton as 
dense, coastally upwelled water is advanced seaward. 
Cyclonic eddies beyond the shelf break result in ele- 
vated nutrient concentrations within euphotic zones 
but not necessarily increased phytoplankton biomass. 
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MIC-91-04229/GAR PC E07/MF E01 

Fisheries and Oceans, Nanaimo (British 
lumbia). Pacific Biological Station. 

Estimation of the fecundity of Pacific cod Gadus 

macrocephalus. 

Canadian manuscript report of fisheries and aquatic 

sciences no. 2088. 

R. P. Foucher, and A. V. Tyles. c1990, 55p SSC- 

FS97-4/2088E 


The determination of fecundity in both the Hecate 
Strait and west coast of Vancouver Island (LaPerouse 
Se Ee OS eee 


made by year and geograp! 
region and the relationship to temperature was also in- 
vestigated. 
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MIC-91-04239/GAR PC E07/MF E01 
Dept. of Fisheries and Oceans. Habitat Management 
Division, Vancouver (British Columbia). 

Guidelines for and im- 


of organisms at marine intakes 
Inritish Columbia. 
Canadian manuscript report of fisheries and aquatic 
sciences no. 2098. 
A. Y. Fedorenko. c1991, 95p SSC-FS97-4/2098E 


Entrainment and impingement of fish and other aquat- 
ic organisms, such as macroinvertebrates and fish 


requiring seawater intakes indicate an urgent need for 
suitable guidelines to protect marine resources; the 
main concern is to minimize the incidental capture of 
aquatic organisms at the intakes. This document pre- 
sents guidelines and criteria for the siting and design of 
marine intakes. 
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MIC-91-04663/GAR PC E12/MF E01 

nt of Fisheries and Oceans, St. John’s (New- 
foundiand). Science Branch. 

of fisheries in the vicinity of significant 

oil discovery areas off Newfoundiand. \ 
Canadian technical report of fisheries and aquatic 
sciences no. 1787. 
D. W. Kulka. c1991, 132p SSC-FS97-6/1787E 


Fish has been an important commodity from the Grand 
Banks for over 400 years, but by 1979 the discovery of 
significant amounts of oil added another important re- 
source to the area. Because of proximity, there is a 
likelihood of interaction or interference in the utilization 

the two resources. This study defines all offshore 
fisheries, foreign and domestic, in the vicinity of the 
significant discovery areas (SDAs) and assesses areal 
interactions and impacts of oil exploration/production 
on the offshore fishing industry. The study focuses on 
fisheries were ha significant commercial value. It is 
assumed that fishing would be curtailed in the current 
SDAs, but that these areas would as more ex- 
ploration was conducted. Therefore the study provides 
information over a wider area surrounding the SDAs 
which might be affected by more extensive events 
such as spills or marine traffic related to oil activities. 
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Stomach content analysis of marine benthic fish 
from Arctic Canada. 

Canadian data report of fisheries and aquatic 
sciences no. 840. 

E. G. Atkinson, and J. A. Percy. c1991, 37p SSC- 
FS97-13/840E 


Although most demersal marine fish in the Arctic are 
small, commercially unimportant species, they are 
ecologically significant in northern marine food webs. 
Despite this, little information is available about the 
diets of Arctic benthic fish in general, and from Canadi- 
an waters in particular. This report presents detailed 
tabulations of the stomach contents of 12 species of 
demersal marine fish collected in Canadian Arctic 
waters during the course of various fisheries and 
benthic investigations. Collection sites were grouped 
in the eastern Arctic in coastal waters of southeast 
Baffin Island and in the western Arctic in coastal areas 
of the southeast Beaufort Sea. Specimens were col- 
lected from near shore to depths of 90 m by trawl, gill 
net and dredge, during the day in July and August be- 
tween 1963 and 1979. 
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MIC-91-04721/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

Toxins produced by marine bacteria. 

Canadian translation of fisheries and aquatic 
sciences no. 5531. 

U. Shimizu. c1991, 16p 

Translated from Japanese. Originally published in Jap- 
anese, in Japan. 


This paper describes poisons produced by marine bac- 
teria in puffer fish (tetrodotoxin), shellfish, soft coral 
and ivory shells. 
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MIC-91-04725/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 
Studies on the artificial seed production of the sea 
urchin jocentrotus intermedius, |: The 
— of early juveniles in winter. 

nadian translation of fisheries and aquatic 
sciences no. 5528. 
K. Tajima, and M. Fukuchi. c1991, 18p 
Translated from Japanese. Originally published in Jap- 
anese, in Japan. 


This paper discusses the production of sea urchins in 
Japan through cultivation of the seed. The early juve- 
niles were reared in outdoor and indoor tanks with un- 
heated running sea water and metamorphosed in Oc- 
tober, November and December 1986. Paper dis- 
cusses the relationship between the temperature of 
the rearing water and the growth of the juveniles. 
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MIC-91-04726/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical information, 
Ottawa (Ontario). 

Marking method for sea urchin Strongylocentrotus 
intermedius with brilliant red dye. 

Canadian translation of fisheries and aquatic 
sciences no. 5527. 

K. Tajima. c1991, 11p 

Translated from Japanese. Originally published in Jap- 
anese, in Japan. 


To investigate the effect of transplanting or releasing 
sea urchins, their growth, and their migrations, tags are 
attached to specimens or they are marked with dye. It 

that nile blue dye is effective with adult and 
juvenile Strongylocentrotus intermedius (Si) and that 
brilliant red is more effective with Bafun sea urchins. 
This paper compares the effectiveness of brilliant red 
dye on Si sea urchins using different concentrations 
and dyeing times and examining dye conditions, recov- 
ery vigour, growths and deaths. 
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Smithsonian Institution, Washington, DC. 
cnogonida from Waters Adjacent to Japan. 

K. Nakamura, and C. A. Child. 1991, 84; 
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512 
Library of Congress catalog card no. 91-1984. 


One hundred of the 155 known Japanese specie: 
Pycnogonida (plus 4 unnamed species) were collected 
for the report and these are described and their distri- 


ies of 
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bution listed. These include 20 new se fully de- 
scribed and figured with five additional figures given for 
rare species, for sexual features of previously un- 
known males of known species, and for two unnamed 

ies. The 20 new species described are Ascorhyn- 
chus simplex, Chonothea verrucosa, Cilunculus galeri- 
tus, C. gracilis, Heterofragilia hirsuta, Anoplodactylus 
lineatus, A. tanseii, A. velamelius, Callipallene bullata, 
Nymphon aritai, N. brevis, N. citerium, N. forceps, N 
improcerum, N. infundibulum, N. longispinum, N. mar- 
uyamai, N. okudai, N. pumillum, and N. simulatum. The 
zoogeoganty of the 100 described species is summa- 
rized and it is concluded that one out of every six 
known pycnogonid species in the world is found in Jap- 
anese territorial waters within the 200 mile economic 
zone, making it the richest known fauna of any area of 
equal size in the world. The ‘Bibliography’ includes 
most literature on the pycnogonids known to the au- 
thors and published in the decade since Fry and Stock 
produced the first comprehensive bibliography in 
1978, except for a few problematical papers and a few 
‘fossil’ chapters in books, which provide nothing new 
to pycnogonid science. 


163,112 
PBS1-220947/GAR PC A04/MF A01 
Smithsonian Institution, Washington, DC. 

y pid Ostracoda of Hydrothermal Vents in 
the Eastern Pacific Ocean. 
L. S. Kornicker. 1991, 540 SMITHSONIAN 
CONTRIBUTIONS TO ZOOLOGY-516 
Library of Congress catalog card no. 90-23102. 


Two new species of Ostracoda in the suborder Myodo- 
copina are described and illustrated from hydrothermal 
vents in the eastern Pacific Ocean at depths of 1570- 
2600m. One species, Euphilomedes climax, is from 
vents along the Explorer and Juan de Fuca Ridges, 
and another, Prionotoleberis styx, is from vents along 
the East Pacific Rise. Both species are from depths 
not previously reported for members of the genera. 
During ontogeny E. climax passes through 5 juvenile 
instars, the same number previously reported for a 
shallow water species of the genus, and changes in 
pendages during ontogeny are similar for both spe- 
cies. A key is presented to blind species of Prionotole- 
beris. A compilation from the literature shows differ- 
ences in the number of bristles on the 9th exopodial 
joint of the 2nd antennae between ies of the 
'seudophilomedinae and the Philomedinae, and a key 
based on the number of bristles is presented for identi- 
fying instars of five genera of the Philomedinae (An- 
arthron, Euphilomedes, Paraphilomedes, Philomedes, 
Scleroconcha). 
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tion of the Current ical Commu- 
nities within the Nanticoke River in Vicinity of 


the ina SES. 

C. F. Stroup, A. Brindley, and P. F. Kazyak. Jul 91, 
96p PPRP/PPSE-8-18 

Contract PR86-043-01 + @ 

Sponsored by Maryland it. of Natural Resources, 
Annapolis. Power Plant and Environmental Review. 


Pursuant to a utility’s intent to file for permission to 
build a generating station along the Nanticoke River, 
Maryland, a field program was conducted to update 
characterizations of major aquatic biota of the river in 
arses | to the existing power plant and a potential 
intake/discharge location. This characterization sam- 
pled five stations on the Nanticoke River, spanning 14 
miles from Chapter Point to Riverton, between July 
1988 and October 1989. During the study period, the 
juvenile and adult fish community was dominated by 
white perch, Atlantic menhaden, bay anchovy, hog- 
choker, and spot. Spring ichthyoplankton was com- 
posed of white perch, striped bass, yellow perch, and 
alosids, while summer ichthyoplankton was dominated 
by naked gobies and bay anchovy. Acartia tonsa, Eury- 
temora affinis and Bosmina longirostris dominated 
zooplankton samples. The phytoplankton community 
was composed primarily of diatoms, green algae, and 
monads. Polychaetes and crustaceans were the domi- 
nant macrobenthic taxa, with molluscs contributing to 
total abundance primarily during spring recruitment. 
The final report presents the results of fish, ichthyo- 
Ss zooplankton, and benthic surveys conducted 

een July 1988 and October 1989 in the middle 
portion of the Nanticoke River, Maryland. During the 
dry conditions of 1988, aquatic communities were 
dominated by estuarine ies, while the lower saline 
environment of 1989 resulted in the presence of more 
freshwater species. 
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PB91-227587/GAR PC A03/MF A01 
Mississippi State Univ., Biloxi. Coastal Research and 
Extension Center. 

Evaluation of Salinity as a Variable for Use in Habi- 
tat Evaluation Procedures (HEP) in Estuarine and 
Marine Habitats. 

= — and M. Walrod. 1989, 45p MASGP-89- 


Grant NA89AA-D-SG016 

Sponsored by Mississippi-Alabama Sea Grant Consor- 
tium, Ocean Springs, MS., National Sea Grant Coll. 
Program, Silver Spring, MD., and Mississippi Coopera- 
tive Extension Service, Mississippi State. 


An important component of habitat management in 
coastal and estuarine environments is the evaluation 
of proposed engineering works or other physical alter- 
ations. Probably the most used evaluation technique 
(Gosselink 1984) is the U.S. Fish and Wildlife Service 
Habitat Evaluation Procedures or HEP. Habitat quality, 
in turn, is derived largely from Habitat Suitability Index 
(HSI) models. These models use reported measure- 
ments (or estimates) of chemical and physical varia- 
bles to quantify the suitability of a habitat for a particu- 
lar organism. There is increased interest in expanding 
HEP applications to nearshore coastal and estuarine 
environments. Perhaps the most important environ- 
mental variable in these environments is salinity (Ken- 
dall 1982). Salinity directly affects the physical and 
chemical environment and acts to define the distribu- 
tion and abundance of many species in estuarine and 
coastal marine areas. Because of its central role in 
nearshore and estuarine environments, an evaluation 
of the use of salinity as a meaningful variable in HEP/ 
HSI models is essential. 
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PB91-229963/GAR PC E07/MF E07 
—" of Oceanographic Sciences, Wormley (Eng- 
and). 

RRS DISCOVERY Cruise 182, 8 May-8 June 1989. 
BOFS Cruise Leg 1: investigations in the Region of 
47 N, 20 deg W and 60 aes es: 

M. J. R. Fasham. 1990, 62p IOS/CRUISE-213 

See also PB90-227489 and PB91-230029 through 
PB91-230060. 


The report describes the scientific activities carried out 
on Discovery Cruise 182, the first cruise of the Biogeo- 
chemical Ocean Flux Study (BOFS). The aim of the 
cruise was to study the role of biological populations in 
the uptake of carbon dioxide from the atmosphere at 
two stations, 47 N 20 W and 60 N 20 W. At the souther- 
ly station cooperative work and intercalibrations were 
carried out with American and German research ships. 
Key measurements made on the cruise were the par- 
tial pressure of carbon dioxide, total carbon dioxide, 
phytoplankton i distribution and primary pro- 
duction, bacterial production, nutrients and hydro- 

raphic structure. An important result was the observa- 
tion of a close correlation between carbon dioxide con- 
centrations and phytoplankton chlorophyll distribution 
over space scales of few tens of kilometers. 
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PB91-230029/GAR PC E07/MF E07 

— of Oceanographic Sciences, Wormley (Eng- 

land). 

RRS DISCOVERY Cruise 185, 18 August-17 Sep- 

tember 1989. Abyssal Benthic Biology at the Euro- 

oy ee Station (48 deg 50 min N 16 deg 
min W). 

A. L. Rice. 1990, 52p |OS/CRUISE-217 

See also PB91-229963 and PB91-229037 through 

PB91-229060. 


Discovery Cruise 185 was concerned primarily with an 
investigation of the numbers and biomass of benthic 
organisms at the European Community site at 48 50’N 
16 30’W in the North Atlantic Ocean (depth c. 4850m). 
Studies covered a wide size range of organisms, and 
concentrated on bacteria, nanobiota, meiofauna, xen- 
ophyophores and foraminifers, macrofauna and mega- 
fauna. Investigations were undertaken on phytodetri- 
tus, the trophic ecology of deep sea holothurians, the 
parasitic helminths of abyssal fishes, and in addition, 
the biomass and activity of water column bacteria. A 
few samples to support the second of these investiga- 
tions were taken at bathyal depths on the Goban Spur 
(c. 49 40’N 12 00’W). A series of experiments was con- 
ducted at the EC site to monitor behavior, local move- 
pte and sound production of deep sea benthic 
ishes. 
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PB91-230045/GAR PC E07/MF E07 
Institute of Oceanographic Sciences, Wormley (Eng- 


land). 
RRS DISCOVERY Cruise 191, 11 May-5 June 1990. 
Biogeochemical Ocean Fiux Studies (BOFS Cruise 


A2). 

M. V. Angel. 1991, 78p |OS/CRUISE-222 

See also PB91-230037, PB91-230963, PB91-230052, 
PB91-230060 and PB91-230029. 


The report describes the scientific activities carried out 
on Discovery Cruise 191, the second in a series of 
three cruises on Discovery run under the aegis of the 
Biogeochemical Ocean Flux Study (BOFS). The aim of 
these three cruises and two simultaneous cruises on 
Charles Darwin was to conduct the Lagrangian experi- 
ment during the 1990 spring bloom, and to follow the 
fate of carbon fixed by photosynthesis. During the 
course of their observations the central buoy drifted in 
a southeasterly direction from the vicinity of 48 30’N 17 
45'°W. - measurements made on the cruise included 
level 1 JGOFS observations which gave observational 
continuity between the two Darwin cruises. Large ai 
gregates (marine snow) were sampled quantitative’ 
both by water bottles, in situ cameras and freely drift- 
ing sediment traps, and qualitatively characterised. Mi- 
crobiological observations were made both of the ag- 
gregates and of the water. The role of macroplankton 
and micronekton in exporting fixed carbon from the eu- 
photic zone into deeper water was studied, and obser- 
vations made of the impact of sedimenting material on 
the microbiology and organic chemistry of the abyssal 
surficial sediments. 
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PB91-230052/GAR PC E07/MF E07 
Institute of Oceanographic Sciences, Wormley (Eng- 


land). 

RRS DISCOVERY Cruise 194, 4 August-2 Septem- 
ber 1990. Comparative Benthic at 31degN 
20 deg W (Madeira Abyssal Plain) 

Midwater Studies. 

P. J. Herring. 1990, 57p |OS/CRUISE-219 

See also PB91-230060, PB91-230963 and PB91- 
230029 through PB91-230045. 


Discovery cruise 194 had two major objectives. The 
first was the detailed study of the benthic biology of a 
southerly station for comparison with the northerly site 
(48 50’N 16 30’W) sampled at a similar season in 1989 
on Discovery cruise 185. In the event the intended 
area was found to be so extensively affected by recent 
turbidites that the direct comparison of the two sites on 
climatic grounds was less practicable than anticipated. 
Nevertheless the assessment of the effects of the tur- 
bidite cover on the fauna is in itself of great interest. 
The second objective was to study the distribution and 
movements of epibenthic fishes (esp. macrourids) by 
means of a pop-up vehicle with camera, hydrophone 
and baited acoustic tags. To this end ten successful 

nts were made an a number of fishes 


tracked for long periods. The main sampling program 
involved: (1) spade box corer and multiple corer sam- 


pling for meiofaunal and macrofaunal analysis and de- 
termination of small-scale patterns; (2) sledge hauls 
for macrofaunal and megafaunal abundance; (3) otter 
trawls for demersal fish populations and other mega: 
fauna; (4) pop-up camera deployments (Bathys yenep) 
for surface activity and scavenger assembly; (5) C 
and multisampler = 4 for water column analysis; (6) 
midwater trawls for physiological studies and the ef- 
fects of lights on nets. Additional experimental incuba- 
tions of the sediment samples included studies of the 
changes in their organic geochemistry and associated 
bacterial populations. 


PC E06/MF E06 
Institute of , + Sciences, Wormley (Eng- 
! 


jand). 

RRS Lonag tered Cruise 195, w.5! eee -_ 
ber 1 wy Physiology and Distri 
pone of Oceanic Ani in the Tropical North At- 


P. J. Pea. Hering 1990, 41p IOS/CRUISE-220 
See also PB91-230963 and PB91-230029 through 
PB91-230052. 


Discovery cruise 195 combined midwater and benthic 
sampling programs with experimental studies of the 
physiology of oceanic animals. The work area was pri- 
marily in the tr | NE Atlantic, adjacent to the up- 
welling region off NW Africa. Five sampling programs 
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were undertaken: (1) rectangular midwater trawl (RMT) 
tows in midwater to study the vertical distribution of 
animals in the * 1000m; (2) RMT tows close to the 
bottom (at ca. 4000m) to investigate the near-bottom 
pelagic toon (3) RMT tows in midwater (ca. 250m) to 
examine effects of lights on — (4) OTSB14 tows 
on the bottom to investigate the benthopelagic fish 
fauna and (5) 24 hr neuston net sam / aed to investigate 
diel changes in the surface fauna. Physiological stud- 
ies focused on the photobiology of the crustaceans 
and fishes, in particular. Studies of eye structure and 
function, visual pigments, lens pigments, reflective 
tapeta and day/night changes were undertaken. Be- 
havioral studies investigated the responses of free- 
poe animals to particular optical stimuli including 
simulated prey targets. Bioluminescence work in- 
volved the genetic aude of luminous bacterial sym- 
bionts in anglerfishes, behavioral studies with an 
image-intensi and infra-red mixed light imaging 
system, and the collection of material for subsequent 
molecular biochemistry. Associated experimental 
Studies involved flying fish morphometrics, locomotory 
and respiratory mechanisms in specific fish and crus- 
taceans and examination of gelatinous zooplankton 
species. 
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PB91-230474/GAR PC E07/MF E07 
Institute of Oceanographic Sciences, Wormley (Eng- 


land). 

ical Collections Made ome. Ty 
CR 175 to BIOTRANS Site {¢ .47 deg N, 20 deg W). 
P. R. Pugh. 1990, 78p |OS-2 


The structure and composition of the biol 
munities inhabiting the water column have been ana- 
lyzed from a series of samples collected during Dis- 
wn Cruise 175 to the BIOTRANS site (c. 47 N, 20 
site has been chosen as one of the primary 
mee sites of the BOFS Lome sagen Ocean 
Flux Study) program. The macroplankton and micron- 
ekton communities were sampled “ung the IOS multi- 
ple Rectangular Midwater Trawl (RMT1+8M). Bio- 
mass and biovolume analyses were carried out on the 
RMT1 samples, as well as a preliminary taxonomic 
sort, and an assessment of the size structure of the 
co —— in the top 1000m of the water 
column. Eight m micronektonic taxa were investi- 
gated from the RMT8 catches; namely medusae, jo 
oe chaetognaths, euphausiids, mysid, de- 
capods and fish. Specific identifications were made for 
most of these groups. Day and night samples were 
analyzed in order to investigate the potential signifi- 
cance of diel vertical migrations. These analyses rep- 
resent a preliminary survey of the biological oceanog- 
raphy of the BIOTRANS site and should serve as a 
baseline for subsequent sampling at the site as part of 
the BOFS program. 


ical com- 
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PB91-230508/GAR PC E10/MF E10 
ha of Oceanographic Sciences, Wormley (Eng- 
al 

Micronektonic Biomass in the North Atlantic. 
eA. Hargreaves, and P. R. S. Green. 1990, 105p 
Henan in cooperation with Imperial Coll. of Science, 
Technology and Medicine, London (England). 


The vertical and horizontal distribution of micronek- 
tonic biomass in the North Atlantic Ocean is described 
based on data from net sampling carried out by the 
biology department of the Institute of Oceanographic 
Sciences Deacon Laboratory during 1969-1988. The 
data, drawn from samples taken with Rectangular Mid- 
water Trawls (RMT) 8, include vertical distribution data 
from various stations located between the Equator and 
60 N, 20 -25W. Samples were also taken at several 
stations in the vicinity of the Azores front; at five sta- 
tions from off-Bermuda to 54 N including a series of 
repeated hauls at 1000m (42 N); at three other stations 
between 39 N and 46 N where seasonal fronts occur; 
at one station at 31 N 25 W and another at 47 N 19 W. 
Further data are derived from repeated hauls and a 
vertical series at 44 N 13 W and from two transects of 
oblique hauls. Total micronektonic biomass concentra- 
tions, based on wet displacement volume, throughout 
the top 1000m of the water column tended to be great- 
est close to the Equator at 20 W, near the N.W. African 
Upwelling area, and to the north of approximately 41 
N. PRelatively low biomass concentrations were record- 
ed between 30 N and 40 N. Diel variation in biomass 
distribution mainly above 500-800m was recorded. 
Generally at deep-water stations a sharp decrease in 
micronektonic biomass concentration occurred below 
1000m. Seasonal variation is discussed. 
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PB91-230516/GAR PC E07/MF E07 
— of Oceanographic Sciences, Wormliey (Eng- 
a 

Station Data for the 10S Benthic 


P. A. B. Jackson, M. H. Thurston, and A. L. Rice. 
1991, 88p 10S-281 


The report summarizes station data for benthic and 
near-bottom samples taken within the IOS benthic bi- 
ology ram in the Porcupine Seabight and on the 
= orcupine Abyssal Plain between 1977 and 


Dynamic Oceanography 
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AD-A238 138/2/GAR PC A05/MF A01 
— Student Detachment, Fort Benjamin Harrison, 


Ocean Thermal Feature Recognition, Discrimina- 
tion and Tracking Using Infrared Satellite imagery. 
Master’s thesis. 

J. A. Holland. 1 Jun 91, 93p 


This paper presents a method to quantitatively meas- 

ure ocean surface movement, a 10.5 micron band 
AVHRR images. An ordered statistical edge detection 
algorithm is used to select thermal pattern features, at 
the same time discriminating between the water sur- 
—— clouds and land. A constrained statistical correla- 
tion based recognition scheme is then used to find the 
best match to the pattern feature in a su 

image. Study Areas off the Delaware and New Jersey 
coast were analysed using the method, with results 
comparing favorably with in situ anchored buoy meas- 
urements. All relevent algorithms are included in the 
paper with key program code included in appendices. 
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AD-A238 162/2/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 
Schw: Hon Algorithm at 


G. M. Lawler. Sep 90, 115p Rept no. NPS-61-90-006 


An experimental validation of the Schwartz-Hon com- 
puter code for emissivity of the rough sea surface in 
the grazing angle region was carried out using an 
AGEMA 780 thermovision radiometric sensor. The ex- 
perimental measurements were made in Monterey Bay 
using a meteorological suite mounted on the Research 
Vessel Point Sur, with coordinated radiosonde 
launches. Predicted sea surface radiance was comput- 
er from reflected sky radiance and thermal sea emis- 
sion, using the Schwartz-Hon algorithm for sea emis- 
= and equivalent specular incidence angle. 
AGEMA sea radiance measurements were compared 
with the model predictions as a function of observation 
angle and were found to agree within 8% for elevation 
angles from zero to 5 degrees. PC-TRAN sky radiance 
computations for the grazing angle region agreed with 
AGEMA measurements within approximately 12%. 
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AD-A238 255/4 Not available NTIS 
Scripps Institution of Oceanography, La Jolla, CA. 
Observations of Wind Wave Noni 

T. H. Herbers, and R. T. Guza. 6 Jul 90, 12p 
Availability: Pub. in Coastal Engineering Conference 
(22nd) Coastal Eng. Res Council/ASCE p61 1-622, 2-6 
Jul 90. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 
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AD-A238 300/8/GAR PC A03/MF A01 
Naval Oceanographic and —— Research 
Lab., Stennis Space Center, MS. 


November 15, 1991 241 
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Dynamic Oceanography 


Fitti Seasonal Averages with a Continuous 
Funefion. 


Final rept. 
os Fox. Apr 91, 24p NORDA-246, SBI-AD-E040 


A large-scale, integrated program in ocean circulation 
model development has been ponee by the ocean 
modeling and prediction branch, ocean sensing and 
prediction division, naval ocean research and develop- 
ment activity. This program will provide the navy with 
accurate nowcasts and forecasts of the state of the 
ocean on global, oy and tactical scales. One of 
the constraints that has been applied to this research 
is the development of circulation models that accu- 
rately reproduce the measured climatologies of south 
quantities as the dynamic height, thermocline depth, 
and depth-averaged density. These fields are derived 
using in situ data that have been acquired over many 
decades, but are so irregularly distributed that in most 
regions only annual or seasonal mean fields have 
been derived. Comparisons between model and data 
climatologies are facilitated if both are available as 
continuous time series, but the standard Levitus clima- 
tology is generally available at time scales no shorter 
than seasonal. This report describes several methods 
for converting the existing seasonal quantities into a 
continuous time series of fields, and also notes an am- 
plitude error and bias present in the seasonal values 
as presently derived. 
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AD-A238 462/6/GAR PC A02/MF A01 
Harvard Univ., Cambridge, MA. Div. of Applied Sci- 
ences. 

Ocean Prediction Research: Regional Forecasting, 
Process and Methodology. A Forecast Scheme for 
the Iceland-Faeroes Front in the GIUK Gap. 

Final technical rept. 1 Mar 87-Oct 89. 

A. R. Robinson. Oct 89, 6p 

Contract N00014-88-K-6008 


This was a project for research on the phenomenolo- 
9. kinematics and dynamics of the East Iceland Polar 

ont related to its mesoscale variability and for the de- 
velopment of a nowcast and forecast scheme for the 
frontal variability between Iceland and the Faeroe Is- 
lands. To investigate the time and space scales of vari- 
ability, kinematics of mesoscale meandering, instabil- 
ities and eddies, and the feasibility of forecasting and 
the issues involved in the development of a forecast 
scheme, a (quasi) connected synoptic time series of 
synoptic realizations of the frontal system was ac- 
quired. The data set consisted of 29 AXBT maps ob- 
tained between April and October 1987. 
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AD-A238 656/3/GAR PC A03/MF A01 
Coastal Engineering Research Center, Vicksburg, MS. 
Wave Conditions for Proposed Harbor Develop- 
ment in Los Angeles Outer Harbor, Los Angeles, 
California, Supplemental Tests. Coastal Model In- 
vestigation. 

Final technical rept. 

R. R. Bottin, and H. F. Acuff. May 91, 30p Rept no. 
CERC-TR-91-4 


A 1:100 scale (undistorted) hydraulic model of Los An- 
geles Outer Harbor, California, was used to investigate 
short-period storm and subsequent wave conditions 
for proposed harbor development located near the 
Angel’s Gate entrance. The model reproduced the 
proposed harbor expansion, Angel’s Gate entrance, 
portions of the generation of the existing breakwaters, 
and sufficient bathymetry in San Pedro Bay to permit 
generation of required test waves. The model was re- 
activated to determine the optimum plan for protection 
of the south mooring area (from locally generated 
waves in the harbor’s complex) if the adjacent Port of 
Long Beach and/or the Pactex landfills are not con- 
structed initially. A 80-ft-long electro-hydraulic, unidir- 
ectional, spectral wave generator and an automated 
data acquisition and control system were used in 
model operation. 
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N91-26573/6/GAR PC A07/MF A02 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

West Antarctic ice Sheet Initiative. Volume 2: Dis- 
cipline Reviews. 

R. A. Bindschadler. May 91, 147p NAS 1.55:3115-V- 
2, REPT-91A01040-V-2, NASA-CP-3115-V-2 
Workshop held in Greenbelt, MD, 16-18 Oct. 1990; 
Sponsored in part by NASA, Washington, and NSF, 
Washington, DC. 


242 VOL. 91, No. 22 


No abstract available. 
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N91-26575/1/GAR 
(Order as N91-26573/6/GAR, PC A07/MF 


01 
ger patent Geological Observatory, Palisades, 


Sea-Level Response to Ice Sheet Evolution: An 
Ocean Perspective. 

S. S. Jacobs. May 91, 25p 

In NASA. Goddard Space Flight Center, West Antarc- 
tic Ice Sheet Initiative. Volume 2: Discipline Reviews p 


The ocean’s influence upon and response to Antarctic 
ice sheet changes is considered in relation to sea level 
rise over recent and future decades. Assuming present 
day ice fronts are in approximate equilibrium, a prelimi- 
nary budget for the ice sheet is estimated from accu- 
mulation vs. iceberg calving and the basal melting that 
occurs beneath floating ice shelves. Iceberg calving is 
derived from the volume of large bergs identified and 
tracked by the Navy/NOAA Joint Ice Center and from 
shipboard observations. Basal melting exceeds 600 cu 
km/yr and is concentrated near the ice fronts and ice 
shelf grounding lines. An apparent negative mass bal- 
ance for the Antarctic ice sheet may result from an 
anomalous calving rate during the past decade, but 
there are large uncertainties associated with all com- 
ponents of the ice budget. The results from general 
circulation models are noted in the context of project- 
ed precipitation increases and ocean temperature 
changes on and near the continent. An ocean re- 
search program that could help refine budget esti- 
mates is consistent with goals of the West Antarctic 
Ice Sheet Initiative. 
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PB91-230011/GAR PC E06/MF E06 
— of Oceanographic Sciences, Wormiey (Eng- 
and). 

RRS CHARLES DARWIN Cruise 50, 29 June-22 July 
1990. Oceanography of the Iceland Scotland Over- 
flow Water. 

W. J. Gould. 1991, 43p |OS/CRUISE-221 

pao - PB90-227497, PB91-230003 and PB91- 


The report provides a narrative and science project re- 
ports of a cruise to the Iceland Basin of the NE Atlantic 
in summer of 1990. Work carried out included the 
working of CTD and XBT sections, underway ADCP 
and Echo Sounding, the deployment of moored cur- 
rent meters and the determination of nutrient and dis- 
solved oxygen characteristics. 
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PB91-230532/GAR PC E06/MF E06 
Institute of Oceanographic Sciences, Wormley (Eng- 


land). 

iene Wave Data Recorded off Flamborough 
lead. 

C. H. Clayson, and J. A. Ewing. 1990, 45p |OS-273 

See also PB89-147136. Sponsored by Department of 

Energy, London (England). 


A directional wave buoy was deployed 7.7 nm north- 
east of Flamborough Head, in the southern North Sea 
during the period from December 1984 to May 1986. 
The deployments of the Datawell WAVEC buoy were 
carried out on behalf of the U.K. Department of 
Energy. The report summarizes the operational histo- 
ry, analytical techniques and the results obtained 
during the measurement period. The basic non-direc- 
tional information consists of measurements of the fre- 
quency spectrum from which wave height and period 
statistics have been computed. In addition to the infor- 
mation, the directional wave buoy provides estimates 
of the directional spectrum from which the mean wave 
direction and directional spread are calculated. The re- 
sults of the study are contained in a set of tables and 
figures which, in addition to wave height and period 
statistics, provide statistics of the joint occurrence of 
wave height, wave period and wave direction. Informa- 
= is given for each of four seasons and for the whole 
lata set. 
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PB91-230581/GAR PC E06/MF E06 
— of Oceanographic Sciences, Wormley (Eng- 
and). 


Moored Current Measurements Made in the Ice- 
land Faeroes Region during July-August 1990. 

G. Griffiths, N. A. Crisp, and L. A. Povey. 1991, 49p 
10S-286 

Errata sheet inserted. 


The report presents current measurements made in 
July - August 1990 at a fixed location (64 23.8N, 11 
55.7W) just off the Iceland shelf near the Iceland Faer- 
oes Front. A moored, upward looking, self-contained 
ADCP recorded a 300 metre profile of the current. Ad- 
ditional data, ee temperature and pressure, 
were recorded by an current meter and an Aan- 
deraa rotor vane instrument. Data from all instruments 
were recovered error-free, and the consistency of the 
data is supported by good correlation of the statistical 
analyses performed on each data set. During the de- 
ployment, a large change in the mean current was ob- 
served. This may be associated with the Iceland Faer- 
oes Front meandering over the mooring. 


Hydrography 
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PB91-227611/GAR PC A03/MF A01 
Maryland Univ., Cambridge. Center for Environmental 
and Estuarine Studies. 

Summertime Interaction between the Chesapeake 
— the Lower Choptank River Estuary: 1986- 


Final rept. 

a os ae and W. C. Boicourt. 1991, 469 CBRM- 

Sponsored by Maryland Dept. of Natural Resources, 

— Chesapeake Bay Research and Monitoring 
iV. 


Moored continuous sensors and semiweekly hydro- 
graphic surveys were operated in summer 1986 and 
1987 in the lower Choptank River and adjacent Chesa- 
peake Bay to: (1) determine the extent of low dissolved 
oxygen (DO) and possible impacts on oyster popula- 
tions; (2) investigate the connection between low DO 
and the intrusion of saline water from the lower layer of 
the Chesapeake Bay; and (3) to examine the dynamics 
of lower layer intrusion. Intrusions of high salinity-low 
DO water into the lower Choptank from the sub-pycno- 
cline Chesapeake Bay occur as wind-driven internal 
surges typically last 3-4 days. Intrusive pulses are 
driven primarily by tilting of the Bay pycnocline, when 
high salinity water is upwelled on the eastern side of 
the Bay following southerly wind stress. Advected low 
DO was not a problem for oyster populations in the 
lower Choptank during the low freshwater inflow years 
1986-1987. The oyster bars were in areas too shallow 
to be directly affected by deep water intrusions; in 
wetter years, low DO water might be advected into 
shallower waters. Wind-forced transport of lower layer 
water from the Bay is a major source of saline, hypoxic, 
nutrient-rich water to the Choptank River estuary 
during summer. 


Marine Engineering 
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AD-A238 301/6 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Optimal Estimation of Layback Distance for Marine 
Towed Cables. 

Journal article. 

R. E. Trahan, D. S. Yeadon, and M. G. Thiele. Apr 
91, 8p NOARL-JA-252-039-89, SBI-AD-E040 036 
Availability: Pub. in IEEE Jnl. of Oceanic Engineering, 
v16 n2 p217-222 Apr 91. Available only to DTIC users. 
No copies furnished by NTIS. 


The estimation of towfish layback distance is usually 
performed with computer programs which implement 
numerical integration of system differential equations. 
The system dynamic model usually includes an esti- 
mate of coefficients of drag and velocities of the tow- 
fish and cable. Often these quantities are unknown or 
estimated with a great deal of uncertainty. The tech- 
nique reported here uses an optimization approach to 
circumvent the estimates of critical parameters, and in- 





stead uses accurate measurements of towfish depth 
and length of cable payed out. A criterion is formulated 
and then minimized using a simple gradient-optimiza- 
tion method. The simulation results indicate that the 
method works well and can be implemented in a real- 
time data-acquisition system. 
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AD-A238 304/0 Not available NTIS 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Towfish Altitude Computation Using Multipath 
Acoustic Ranging. 

Journal article. 

R. E. Trahan, D. S. Yeadon, and M. G. Thiele. Apr 
91, 7p NOARL-JA-252-063-89, SBI-AD-E040 035 
Availability: Pub. in IEEE Jnl. of Oceanic Engineering, 
v16 n2 p212-216 Apr 91. Available only to DTIC users. 
No copies furnished by NTIS. 


A new technique is presented which uses an acoustic 
ranging technique to estimate towfish altitude; i.e., the 
height of the towfish above the seafloor. The ranging 
algorithm is an implementation of path-length calcula- 
tion for acoustic signals generated at the towfish and 
received by a hydrophone located at the towing ship. 
The time delay between the direct and bottom-reflect- 
ed signals is measured. Knowing the towfish depth 
and layback distance, the time delay can be used to 
compute the towfish altitude. 
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AD-A238 337/0/GAR PC A07/MF A02 


Naval Postgraduate School, Monterey, CA. 

Enhanced VAX/VMS Programming Solutions with 

— for Preliminary Marine Vehicle 
n 


Master’s thesis. 
J. R. Plosay. Sep 90, 142p 


A Mechanical Engineering department project in which 
the VAX/VMS system was utilized to create an interac- 
tive menu driven program to solve basic preliminary 
ship design problems. Enhancement of an existing 
program was initiated to improve the user interface by 
adding user friendly help information. Also, routines 
were written to calculate propulsive power require- 
ments based upon the ship forms coefficients selected 
and comparisons made using the Method of Silverleaf 
and Dawson and the Admiralty Coefficient prediction 
method. Further computational routines were added to 
predict range and endurance figures for estimated 
voyage data and selected propulsion plant types, 
using the U.S. Navy Design Data Sheet DDS9400-1 
methodology. Finally, the detailed printed report gen- 
erated by the system was updated to include reports of 
these calculations for the users design study. 
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DE91014464/GAR 
Argonne National Lab., IL. 
Biofouling and corrosion fouling of plain and en- 
hanced aluminum surfaces. 

C. Panchal, and D. Sasscer. 1991, 17p ANL/CP- 
71781, CONF-910739-20 

Contract W-31109-ENG-38 

ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (United States), 26-31 Jul 1991. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


A long-term experimental research was carried out for 
the qualification of aluminum alloys for marine applica- 
tions as a = of the Ocean Thermal Energy Conver- 
sion (OTEC) program. This paper presents the short- 
and long-term biofouling and corrosion-fouling results 
for a rectangular-flow channel and for the spirally 
fluted tube, and compares these results with that for a 
plain tube. The rectangular-flow channel tested in the 
present experimental program represents a typical 
flow passage for brazed-aluminum heat exchangers. 
The effectiveness of biofouling control methods such 
as chlorination and brush cleaning were also evaluat- 
ed. 11 refs., 8 figs., 4 tabs. 
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MIC-91-04720/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 


OCEAN TECHNOLOGY & ENGINEERING 


Evaluation of toughness of conventional ship 
steels at intermediate loading rate, and its implica- 
tions: Unsolicited proposal A7-025: Final report. 

L. Malik, and M. Tomin. c1991, 162p 

Contract CANMET-79227-01-SQ 


Ar oe to assess, at an appropriate strain rate, 
the CTOD toughness of several grades-heats of steel 
that are typical of those used in the recent past for 
icebreaker fabrication, and that have their Charpy Vee 
Notch toughness close to the usual minimums speci- 
fied for ship grade steels; assess the plain strain crack 
arrest toughness of the selected steels using the re- 
cently established ASTM procedure E1221-1989; and 
assess the implications of the above for the draft regu- 
lations. Five steels were used in the testing, 3 of 25 
mm thickness (A, B, C) and 1 of 50 mm thickness (D) 
from a Canadian mill, and a small amount from Kawa- 
saki of 50 mm thickness (E). Finally, the relevant data 
for a steel, identified as WP, is included to have an 
enlarged data base. Steels A, B and D were evaluated 
in the transverse direction only, steels E and WP were 
tested in the longitudinal direction only, and steel C in 
both directions. 
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PAT-APPL-7-544 297/GAR PC NO3/MF A01 
Department of the Navy, yay ny . 

Composite Material for EMI/EMP Hardening Pro- 
tection in Marine Environments. 

Patent Application. 

D. Dixon, and J. Masi. Filed 20 Jun 90, 16p N91- 
24357/6 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This patent application is co-pending with related 
patent application entitled Method for Providing EMI/ 
EMP Hardening and Breakdown Protection in Com- 
posite Materials by the same inventors filed on the 
same date as this application. The present invention 
relates to conductive composite materials and more 
particularly to composite materials for shielding 
against the effects of EMI/EMP in corrosive marine 
environments. It is well known that existing methods of 
improving the electromagnetic interference (EMI) and 
electromagnetic pulse (emp) performance of light- 
weight non-corrosive, nonmetallic materials, so often 
used in today’s commercial and military enclosures, 
have typically utilized coatings, platings and/or sepa- 
rate metallic layers. Coatings and platings on present 
nonmetallic materials have not provided acceptable 
solutions in the areas of material adhesion, adequate 
shielding effectiveness and material electrochemical 
compatibility when interfaced with other materials. 


163,141 

PB91-232231/GAR PC A03/MF A01 
Massachusetts inst. of Tech., Cambridge. Sea Grant 
Coll. Program. 

Development of Autonomous Vehicles for Long 
Term Ocean Eddy Observation. 

Technical rept. 

M. S. Triantafyliou, and K. Streitlien. 1991, 30p 
MITSG-91-16 

Grant NA86AA-D-SG089 

See also PB83-150532. Sponsored by National Sea 
Grant Coll. Program, Silver Spring, MD. 


Developing unmanned underwater vehicles for per- 
forming underwater operations, and designing ‘smart’ 
instruments, adopted to a specific ocean environment 
to measure sea properties and monitor a large area, 
are the major current challenges in marine exploration 
and utilization. Another significant phenomenon, re- 
quiring extensive observation through the use of smart 
underwater probes, is the presence of large scale vor- 
tices practically ev ere in the ocean. need for 
continuous observation of such vortical patterns led to 
the present study for the development of underwater 
vehicles capable of optimum motion within a rotating 
gyre, for long term observation of the flow and its prop- 
erties (Triantafyllou 1988). One of the principal limita- 
tions of underwater vehicles is their powering. The de- 
velopment of efficient, power-dense batteries is a slow 
process, and for immediate progress one has to turn to 
other improvements, such as increasing the efficiency 
of the propulsors. Even a very efficient vehicle, howev- 
er, can not cover the three dimensional extent of a 
large eddy fast enough so as to map its properties 
globally and as they evolve in time. The necessity for a 
grid of vehicles to provide detailed information in a 
moving frame of reference (as the eddy moves errati- 
cally in the ocean, its boundaries constantly changing 
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with time) becomes obvious after some reflection on 
the problem. 


Marine Geophysics & Geology 
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PATENT-5 008 630 Not available NTIS 
Department of the Navy, Washington, DC. 

Probability Integrator Syst 


Patent. 

P. F. Reimel. Filed 26 Mar 69, patented 16 Apr 91, 
8p AD-D014 926/0, PAT-APPL-5-811 695 

Su PAT-APPL-5-811 695. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A stati probability integrator system for facilitat- 
ing spectral analysis of detected signals by suppress- 
ing random frequency background noise, such as 
ocean distu and marine life, and by enhancing 
spectral signatures of discrete sound sources, such as 
generated by submarines in water. A raw 0 to 100 
Hertz frequency spectrum of noise and spectral signa- 
ture from a frequency analyzer having 500 increments 
or elements is divided into ten assemblies of 50 ele- 
ments per ensemble. averages, which 
are the average simultaneous energy levels of all ele- 
ments in respective ensembles, of each sample is neg- 
atively combined with the —_ level of each element 
of the corresponding ensemble of the next consecu- 
tive raw sample. Each combination and the cumulative 
algebraic sum of each combination is then displayed in 
the same frequency spectrum as the samples. 


7 
PB91-230003/GAR PC E06/MF E06 
oa of Oceanographic Sciences, Wormley (Eng- 
jand). 
RRS CHARLES DARWIN Cruise 52, 25 ae 
ber 1990. Multichannel Seismic Ri 


Septem! 
Survey of the Southern Margin of the Rockall Pla- 
eau. 


teau. 
D. G. Masson. 1990, 17p |OS/CRUISE-218 
See also PB91-229997 and PB91-230011. 


The main objective of the cruise was to collect multi- 
channel seismic reflection profiles over the southern 
margin of the Rockall Plateau. These profiles were for 
use in defining drillsites for upgrading a preliminary 
Ocean Drilling Program proposal entitled ‘The sedi- 
mentary equivalent of dipping reflectors’. The main ob- 
jective of drilling in this area would be to penetrate 
early Tertiary sedimentary strata equivalent in age to 
the enormous thickness of volcanic strata which char- 
acterize the western margin of the Rockall Plateau and 
which were erupted during the separation of Rockall 
from East Greenland. The sedimentary strata should 
preserve a record of the tectonic and volcanic events 
which accompanied this separation, and which cannot 
be examined directly by drilling into the volcanic se- 
quence because of its extreme thickness and a lack of 
biostratigraphic markers. R. R. S. Charles Darwin 
sailed from Troon on the 25th August, 1990 and 
Docked at Barry on the 12th September. Despite much 
lost time due to bad weather, over 550 line miles of 
multichannel seismic reflection data was collected. 
Preliminary analysis of the data based on single chan- 
nel monitor records suggests that it is of good quality. 
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PB91-230037/GAR PC E06/MF E06 
Institute of Oceanographic Sciences, Wormley (Eng- 


land). 
RRS DISCOVERY Cruise 187, 20 October-20 No- 
vember 1989. Geological and Geochemical Investi- 
eee 
a 

P. P. E. Weaver. 1991, 33p IOS/CRUISE-223 

See also PB91-230029, PB91-230963, PB91-230045, 
PB91-230052 and PB91-230060. 


The cruise was a success. On the coring side 25 
piston, 7 kasten and 8 box cores were recovered. The 
PWS worked particularly well, with 14 successful de- 
ployments, indicating that this is now a fully developed 
and reliable vehicle. The pore water sampler is still 
considered to be in a developmental phase, neverthe- 
less it gave useful results on 10 of its 13 deployments. 
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As a result of tese developments, potential improve- 
ments have been identified to increase its effective- 
ness in the future. The results were achieved in the 
face of numerous problems. Firstly, the weather, which 
at first was entirely unsuitable for station work and later 
was sometimes reasonable but frequently worse than 
the authors would have liked. Secondly, the sediments 
themselves in the Tagus and Horseshoe Abyssal 
Plains were more sandy than they had expected. This 
led to numerous bent piston core barrels and shorter 
cores. winch, which was used almost continuous- 
ly, is showing signs of old age and was kept running 
only through the ingenuity and efforts of the engineers. 
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PB91-230490/GAR PC E07/MF E07 
— of Oceanographic Sciences, Wormley (Eng- 
jand). 

GEOPLOT: User Guide and Programmer’s Guide. 

S. D. Buxton, and T. P. LeBas. 1990, 90p IOS-279 


The program GEOPLOT can plot ship’s tracks and 
their associated geophysical data in several ways. The 
report is intended as a complete guide for both users 
and programmers. It gives full instructions and exam- 
ple plots for the novice user. For the programmer it 
includes a structural description of the program and all 
its subroutines, together with details of the library sub- 
routines used. 
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PB91-230565/GAR PC E07/MF E07 
Institute of Oceanographic Sciences, Wormley (Eng- 


land). 
Migration of Uranium Daughter Radionuclides in 
Natural Sediments. 


imen 
S. Colley, and J. Thomson. 1990, 100p |OS-276 


In evaluation of any HLRW disposal option, the re- 
quirement is to demonstrate that waste radionuclides 
remain isolated from the biosphere and are contained 
locally. The lo ityof some waste radioisotopes 
means that isolation times on the order of hundreds of 
thousands of years are desired. Predictions over such 
time scales areobtained from mathematical models in- 

ating thermodynamic principles, tuned as appro- 


priate to local field conditions. Studies of natural geo- 


chemical ‘analogue’ situations are attractive to gain 
actual field data for comparison with model predictions 
over such long periods. The report investigates aber- 
rantly high U contents occasionally developed in deep- 
sea sediments over the past 750 kyr. The systematics 
of radioactive ingrowth and decay on a known time- 
scale allow a prediction of expected uranium daughter 
activities for comparison with those observed. Such in- 
formation is relevant to other actinides besides urani- 
um, since all actinides decay through chains of the 
same radio-elements before achieving stability. For ex- 
ample, the nuclear waste actinides (242)Cm, (242)Am 
and (238)Pu and the natural actinide (238)U all decay 
—* through (234)U until stable (206)Pb is pro- 


Oceanographic Vessels, Instruments, 
& Platforms 
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PB91-226209/GAR PC A13/MF A03 
National Oceanic and Atmospheric Administration, 
Rockville, MD. 

NOAA’s Ocean Fleet Modernization Study. Phase 
1. Mission Requirements. 

W. L. Stubblefield. Sep 90, 288p 

See also Phase 2, PB91-226217. 

Faced with a growing ocean research mission and 
aging, and sometimes functionally obsolete, ships, 
NOAA undertook a forward-looking evaluation of its 
ocean-going ship needs. To assess the next genera- 
tion of NOAA ships, a three-phase process was initiat- 
ed. Phase | identified the mission requirements from a 
user viewpoint; Phase || developed identifiable hull and 
instrumentation characteristics from these require- 
ments; and Phase Ili examined these characteristics in 
light of vessels now in NOAA's fleet, and determined 
long-term strategies for implementing fleet moderniza- 
tion. 
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PB91-226217/GAR 
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PC A08/MF A02 


National Oceanic and Atmospheric Administration, 
Rockville, MD. 

NOAA’s Ocean Fleet Modernization Study. Phase 
2. Ship ifications and Management. 
W. L. Stubblefield. Oct 90, 168 


See also Phase 1, PB91-226209. 


Faced with a growing ocean research mission and 
aging. and sometimes functionally obsolete, ships, 
NOAA undertook a forward-looking evaluation of its 
——— ship needs. To assess the next genera- 
tion of NOAA ships, a three-phase process was initiat- 
ed. Phase | identified the mission requirements from a 
user viewpoint; Phase I! developed identifiable hull and 
instrumentation characteristics in light of vessels now 
in NOAA’s fleet, and determined long-term strategies 
for implementing fleet modernization. 
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PB9$1-230540/GAR PC E07/MF E07 
ga of Oceanographic Sciences, Wormley (Eng- 
and). 

Chemical Tracer Studies at IOSDL-1: The n 
and Construction of Analytical Equipment for the 
—— of Chiorofluorocarbons in Seawater 
and Air. 

D. Smythe-Wright. 1990, 70p |OS-274 

See also PB89-230557. 


The Institute of Oceanographic Sciences, Deacon 
Laboratory, has recently built specially designed 
equipment for the shipboard measurment of Chloro- 
fluorocarbons in seawater and air. The analysis de- 
pends on a purge and trap technique followed by elec- 
tron-capture gas chromatography. Details of the 
design and construction of the equipment are given to- 
gether with information regarding analytical princi- 

le. IOSDL Report No 275, Chemical Tracer Studies at 
OSDL, Il. Method manual for the routine shipboard 
measurement of chlorofluorocarbons in seawater and 
air gives information about the use and maintenance of 
the equipment. 
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PBS1-230557/GAR PC E07/MF E07 
gy of Oceanographic Sciences, Wormley (Eng- 
jand). 

Chemical Tracer Studies at IOSDL-2: Method 
Manual for the Routine Measurement of Chioro- 
fluorocarbons in Seawater and Air. 

D. Smythe-Wright. 1990, 55p |OS-275 

See also PB91-230540. 


The Institute of Oceanographic Sciences, Deacon 
Laboratory, has recently built specially designed 
equipment for the shipboard measurement of chioro- 
fluorocarbons in seawater and air. The document ex- 
plains the use of the equipment and the nece: 
—— for the collection and analysis of samples. 

he a Now depends on a purge and trap ae 
followed by electron-capture gas chromatography. For 
details of the design and construction of the equip- 
ment the reader is reffered to IOS Report No 274 
(Chemical Tracer Studies at IOSDL, 1. The design and 
construction of equipment for the routine measure- 
ment of chlorofluorocarbons in seawater and air). 
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PB91-231985/GAR PC E05/MF E05 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction de la Physique 
Generale. 
Etude de 





p s de Pressi sous Couche 
Limite Hydrodynamique Turbulente (Study of 
Pressure Sensors in a Turbulent Hydrodynamic 
Boundary Layer (1990)). 
Final rept. 
F. Liousse, and D. Biron. Dec 90, 45p ONERA-RF- 
19/7218-PY 
Text in French; summary in English. See also PB90- 
122409. Sponsored by Direction des Recherches, 
Etudes et Techniques, Paris (France). Centre de Docu- 
mentation de I’Armement. 


Results of a study of spatio-temporal response in pres- 
sure sensors used for undersea acoustical measure- 
ments are presented. Different methods of character- 
izing the sensors (response to a hydrodynamic bound- 
ary limit, surface sensitivity distribution) are compared. 
The results obtained using the two techniques are in 

agreement and can be used to define a sensor’s 
characteristic dimension in order to describe its re- 
sponse in wave number. 
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PBS1-232363/GAR PC E06/MF E06 


Service ey nee gp et Oceanographique de la 
Marine, Brest (France). 

Mesure des Courants de Grande Vitesse: Couran- 
tometres SUBER et INTEROCEAN Lignes de Mouil- 
lages, Possibilites Actuelles au SHOM, Perspec- 
tives an. Very Fast Currents: SUBER and 
INTEROCEAN Current Meters, Anchor Lines, 
Present Possibilities at SHOM, Outlook). 

H. Dolou, B. Lebreton, M. Le Goff, and J. C. Kerinec. 
Oct 90, 63p EPSHOM-001/91 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


Notwithstanding the problems raised by trawling, navi- 
gation, and storms, SHOM’s present equipment can 
easily measure ocean currents of up to 4 knots. Provid- 
ed that highly resistt surface anchor lines can be de- 
signed, SHOM’s SUBER SLS 21 current meters will be 
able to measure currents of 5 knots. These meters, 
which cannot be vertically slanted more than 20 de- 
grees, are hard to use above 4 knots with subsurface 
anchor lines. Only pivoting current meters adapted for 
high speeds, mend to orient in the current’s flow, and 
able to horizontally project their measurement, will be 
able to measure currents approaching 10 knots. IN- 
TEROCEAN’s S4 current meter, which falls into that 
category, was tested at high speeds. The promising 
results are reported here. Finally, the RDI Doppler cur- 
rent meter, which according to its maker can measure 
currents of up to 19.5 knots, offers extremely interest- 
ing prospects. Placed on the ocean bottom, it would be 
particularly useful for measurements in areas of high 
traffic and where classic surface or subsurface anchor 
lines are impossible to use or too vulnerable. 


Physical & Chemical Oceanography 
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AD-A238 022/8/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Modeling a Rain-induced Mixed Layer. 

Master’s thesis. 

H. B. Hur. Jun 90, 63p 


With the development of ocean surface remote sens- 
ing, air sea interaction theory and the theory of under- 
water sound generation at ocean surface, the po- 
tential calming effect on surface gravity waves by rain- 
drop induced mixing has become important. The rain 
induced mixed layer was studied with models based on 
the turbulent kinetic energy budget. A bulk mixed layer 
model was tuned with laboratory experimental data. 
The turbulent kinetic ener. going into subsurface 
— was found to be less than 10% of the total rain- 
drop kinetic energy. The length scale for mixing is pro- 
portional to both raindrop size and rain intensity. Fur- 
thermore, there is some indication of an initial penetra- 
tion depth for raindrops. Although the available data 
was inadequate to complete model development and 
verification, a prediction for a hypothetical situation in 
the North Pacific is proposed. The diffusion processes 
are illustrated by solving for the diffusion and dissipa- 
tion terms of the turbulent kinetic energy equation with 
a finite difference scheme. New experiments are sug- 
gested to allow future model development and testing. 
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AD-A238 103/6/GAR PC A02/MF A01 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. Div. of Applied Marine Physics. 
Surfactants in the Wake of a Surface Ship and their 
Influence on Ambient Waves. 

Final technical rept. 1 Nov 88-30 Apr 91. 

R. A. Skop, and J. W. Brown. May 91, 7p 

Contract N00014-89-J-1354 


Field experiments have established that sufficient 
amounts of surface-active organic materials accumu- 
late in the wake of a surface ship to cause significant 
reductions in the surface tension across certain por- 
tions of the wake vis-a-vis the ambient surface tension 
of seawater. Such accumulations of surfactant materi- 
al are known to strongly damp ocean waves of less 
than 15 to 20 cm in wavelength. Hence, it seems prob- 
able that the observed accumulations of surfactant 
materials play a critical role in the formation and per- 
sistence of long, narrow, dead water region occurring 
the wake of a surface ship. Our objective was to syn- 
thesize a model that describes the distribution of sur- 





factants in the wake of a surface ship and to determine 
the a of this distribution on the ambient wave 
field. Major —— of the model were to encom- 
pass sources of surfactant accumulation, causes of 
surfactant dissipation, and wave regeneration due to 
wind. A primary source of surfactant accumulation is 
thought to be bubble scavenging of surfactant materi- 
als from the water column. As input to the model, we 
conducted experimental studies to determine relation- 
ships among bubble size, bubble production rate, and 
vebunatte @ concentrations and types of surface-active 
organic compounds in seawater to the rates at which 
these compounds were scave from the water 
column deposited on the surface by the bubbles. 


Naval Oceanographi d At er bey ~ on 
javal raphic an mospheric Researc 
Lab., Stennis Space Center M 

Integrated Ocea nographic Image Understanding 


lings rept. 
in, S. Peckinpaugh, R. Holyer, and V. 
. 1990, 12p NO RL-PR-90-065-321, SBI- 


Se Pub. in SPIE Volume 1406 - Image Under- 

ropes Wy 90’s: Building Systems That Work, p180- 
189 1990. Available only to DTIC users. No copies fur- 
nished by NTIS 


The high volume of satellite derived oceanographic 
data and the relatively high level of skill associated 
with the detection of important features in multi-sensor 
raphic datasets, has necessitated automating 
is process. Since 1983 the Naval Oceano- 
hic a Atmospheric Research Laboratory 
apn MARL) has been involved in an effort which transi- 
tions research in automated interpretive techniques to 
— use. The NOARL image understanding 
, tem’s basic philosophy is unique in its strong em- 
isis on integration of image processing techniques, 
etatistical techniques, and low level vision techniques, 
making use of the stre of each technique to opti- 
mally relate to detected features in the oceanographic 
imagery. The presented paper describes the approach 
implemented, discusses lessons learned in past devel- 
opment efforts, and explains the rationale for the 
future evolutionary course of the system. 
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AD-A238 308/1 Not available NTIS 

Naval Oceanographic and Atmospheric Research 

Lab., Stennis be ne Center, MS. 

Sea Ice Concentrations in the Canada Basin during 
1988: Comparisons with Other Years and Evidence 

of Multiple Fc Forcing Mechanisms. 

Journal article. 

& bs Serreze, J. A. Maslanik, R. H. Preller, and R. 

arry. 15 Dec 90, 17p NOARL-JA- 322-040-90, 

SBrAD E040 033 

Availability: Pub. in Jnl. of Geophysical Research, v95 

nC12 p22,253-22,267, 15 Dec 90. Available only to 

DTIC users. No copies ‘furnished by NTIS. 


During summer 1988, a large area of reduced ice con- 
centration developed within the arctic pack ice of 
Canada Basin. Data from the special sensor micro- 
wave imager (ssm/i) and visible-band imagery show 
that by September, this feature extended north of 
80 deg n, with ssm/i-derived ice concentration of 40- 
80% covering an area approximately 1.0 x 10 to the 
6th power kilometers squared. Drifting buoys, surface 
pressure fields, output from the polar ice reduction 
system (PIPS) sea ice model and other meteorological 
data are used to examine processes responsible for 
development of the reduced IC concentrations. While 
the model indicates that ice divergence in summer 
offers a partial explanation, (1) anomalously warm at- 
mospheric conditions, (2) generally clear skies June 
and July, (3) extensive fracturing of the pack ice in 
spring and (4) anomalous advection of oce- 
anic heat may all ook J ed contributing rules. How- 
ever, the second and third of these effects may occur 
in most years. Coupled with additional observations 
suggestive of a bathymetrically induced effects 
on lateral transport of ocean heat, we conclude that 
although the extent and magnitude of the concentra- 
tion reductions during 1988 are unusual, these recur- 
ring factors tend to predispose the pack ice in the 
Canada Basin to decay. 


163,157 
N91-26583/5/GAR 
(Order as N91-26582/7/GAR, PC aan 
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—_ aioe Research Service, Arlington, VA. 
Energy | Active Region of the Ocean. 
kw Ozmi 12 Apr 91, 8p 
in 4. Jprs Report: Science and Technol 
arth Sciences p 16-23. Trans. into E 
Femiya | bay ae (Moscow, USSR), 
so 1990 p 59-64 


ne Gene of predicting weather and climate ps 
in continent depends significantly on the 
lneatouioa of the Gulf Stream and its variability; on the 
mechanisms of heat and moisture transfer from the 
ocean to the atmosphere; and on their dynamic inter- 
actions. All of these, unfortunately, have been insuffi- 
ciently studied, because in the Newfoundland region of 
the Atlantic, where storms are commonplace, it is diffi- 
cult to make observations. A s of the structure and 
variability of hydrophysical fields in the Newfoundland 
test site, one of the energy active regions of the world 
ocean, a study of the atmosphere above the test site, 
and determination of the interaction of the air and 
_—— the tasks of the expedition on the Akademik 
urchatov. 


ish _— 
lo. 4, Jul.- 
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N91-27598/2/GAR 
(Order as N91-27597/4/GAR, PC A03/MF 
‘A01) 


Pennsylvania State Univ., University Park. 

Ice-A here Interactions in the Polar Oceans. 
R. Crane. 1 May 91, 5p 

In Its an Assessment of NASA Master Directory/Cata- 
log Interoperability for Interdisciplinary Study of the 
Global Water Cycle p 5-9. 


Sea ice forms a major reservoir in the global water 
cycle and both polar regions undergo a large seasonal 
variation in their sea ice cover. The extent of this sea 
ice cover is a function of both dynamic and thermody- 
namic interactions with the atm ‘e and ocean. 
These sea ice atmospheric interactions are examined 
in terms of the atmospheric controls on ice cover, and 
the resulting feedbacks to the climate system. The role 
of sea ice in global climate change is determined. The 
relationship between sea ice and the synoptic scale 
atmospheric circulation in the North Atlantic is exam- 
ined. This region is chosen for more detailed study be- 
cause the project involves land ice and there is a focus 
on Greenland and because there have been several 
previous international field programs in the region and 
more are planned. 
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PB91-229971/GAR PC E06/MF E06 
— of Oceanographic Sciences, Wormley (Eng- 
and). 

RRS CHALLENGER Cruise 43, 30 December-12 
January 1989. NERC North Sea Community Re- 
search Project Survey Cruise No. 6. 

D. J. Hydes. 1990, 25p |OS/CRUISE-214 

See also PB88-245352 and PB91-229989. 

Challenger Cruise 43 was the sixth monthly survey of 
the southern North Sea conducted as part of the 
NERC North Sea Communi ram of research in 
the North Sea, between the Dover Straits and 55 30’N. 
The weather was moderate and 111 out of 120 
planned survey stations were visited. Measurements 
were made on station and continuously between sta- 
tions. Parameters sampled include temperature, salini- 
ty, dissolved oxygen, nutrients, zooplankton, suspend- 
ed sediments and trace metals in the water. Dissolved 
rae ——— atmospheric samples were also col- 
lected. 
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PB91-229989/GAR PC E06/MF E06 
— of Oceanographic Sciences, Wormley (Eng- 


ind). 

ARS CHALLENGER Cruise 39, 1 November-13 No- 

vem! 1988. NERC North Sea Community Re- 
Survey Cruise No. 4. 

D. J. H . 1990, 34p IOS/CRUISE-215 

See also PB91-229971. 


Challe Cruise 39 was the fourth monthly survey of 

the soutvem North lorth Sea between the Dover Straits and 
5S 30’N performed as of the NERC North Sea 
Community Research Program. The weather was 
moderate and 115 out of the planned 120 survey sta- 
tions were sampled. Measurements were made of 
physical, chemical and biological parameters on sta- 
tion and continuously between stations. Parameters 

sampled include temperature, salinity, dissolved 
oxygen, nutrients, zooplankton and suspended sedi- 
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Physical & Chemical Oceanography 


ments in the water. Dissolved and particulate atmos- 
samples were collected. On this survey, ornitho- 
observations made. 


PBO1 -229997/ PC E06/MF E06 
Institute of Gromeieste Sciences, Wormliey (Eng- 


land). 

RRS CHARLES DARWIN Cruise 51, 24 Beak 
August, 1990. Temperature and V. 
Structure of the ewer Faeroes Front and 


the GIN Sea. 
108/CAUISE. 216 
See also PB91- and PB91-230011. 


RRS Charlies Darwin Cruise 51 gathered information 
for an IOSDL Laboratory Research 

esses heer p tn the structure of the Upper 

The covered the inflow of North At. 
lantic Water to the 1 Greenland lesland Norwegian Sea 
between the Shetlands and | 3 

method involved towi 

filing vehicle and 

board Acoustic 


repeated small scale surveys. 


163,162 


PB91-230524/GAR PC E07/MF E07 
Institute of ic Sciences, Wormiey (Eng- 


land). 
CTDO and Nutrient Data from CHARLES DARWIN 
Lap ee 

M. Saunders, W. J. Gould, D. J. Hydes, and M. A. 
Sandie 1991, 749 10S 


Darwin on cruise 50 (29 June-22 July, 
1990). Fifty seven stations were occupied in two major 
and three minor sections to examine the exchange of 
pes er CTO da seats es 
ing ita up to stage, i 
CS omen and field verification, is renyneme pee 
data (salinity, commen ana aa 
ents - 2 sets) were also collected and — ie 
assessed from the licate values. For about 
samples the ri of salinity measurements 
was determi as better than .001, and for oxygen it 
was ‘oximately .01 m/I. For nitrate, silicate and 
P ee hag fv pene 0.4, ee 
A brief is made 


comparison is 
utrient data from thie cruise and a historic set (ITO), 


levels plus at the deepest level for each station. 
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PB91-230573/GAR PC E10/MF E10 
ag of Oceanographic Sciences, Wormley (Eng- 
CTD Data from the North East Atlantic, April 1989, 
Collected on RRS DISCOVERY Cruise 181. 

J. F. Read, R. T. Pollard, and C. Hirst. 1991, 161p 
10S-285 

During RRS Discovery Cruise 181 (1 April 1989 - 2 May 


1989) ) CTD data were collected in the east Atlan- 
tic Ocean. Four major sections were worked: the fst 


ings at 
variables. Discrete 
tabulated separately. 
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PB91-800946/GAR 
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Physical & Chemical Oceanography 


— Technical information Service, Springfield, 


Oil Spill Removal Techniques and E: on Jan- 
= 1980-October 1991 (Citations the NTIS 


tabase 
Rept. for Jan 80-Oct 91. 


, 32p 
Supersedes PB90-851636. 


The bibliography contains citations concerning meth- 
ods and equipment used for the containment and re- 
moval of oil as a result of oil spill mishaps. Dispersants, 
separators, skimmers and absorbents are discussed. 
Related studies r ing film spreading and disper- 
sion are presented. (Contains 107 citations with title 
list and subject index). 


Underwater Construction & Habitats 


163, 165 

AD-A237 batt PC A05/MF A02 

poe oh Civil Engineering ~_ Port Hueneme, CA. 
roraulioe: Multi-Function Tool 

System for U. og SenuniashaliGieere. 

Poet rept. 1984- 1989, 

J. P. Kunsemiller, and S. A. Black. May 91, 99p Rept 

no. NCEL-R-936 


A set of three rugged divers’ tools - rotary impact tool, 
a bandsaw, and a rotary disk tool - each powered by an 
interchangeable 3-horsepower seawater hydraulic 
motor, have been developed for the construction diver. 
The tools are supplied hydraulic power by a high-pres- 
sure seawater pump driven by a diesel engine. This 
pump provides filtered seawater at 14 gpm and 2,000 
psi in an Nn circuit system. The objective for devel- 
oping the Multi-Function Tool System (MFTS) was to 
provide Underwater Construction Teams (UCTs) with “ 
tool system to meet their operational needs and 

ate safely without contaminating the environment. nis 
MFTS is environmentally neutral, and the single hose 
requires less physical effort to control, particularly in 
ocean currents. The diver tools are made of materials 
that resist sea water corrosion, allow sea water to act 
as lubricants and that require little field maintenance. 
Test and evaluation is conducted for operability, 
safety, reliability, maintainability, and availability. 


General 


163, 166 

AD-A237 978/2 Not available NTIS 
Naval Oceanographic and | Research 

Lab., Stennis Hogt Center, M 

Evaluation of the Na vy’s | Mesos- 

cale Analysis —_— (SMAS). 

Proceedings rep 

R. J. yo oo "SH. Posi Ae aoao on Sep 90, 8p 

NOARL-PR-90-097-321, SBI-AD-E040 045 

Availability: Pub. in Preprints of the Conference on Sat- 

ellite Meteorology and paar = od (5th) p202-207, 

3-7 Sep 90. — only to DTIC users. No copies 

furnished by NTI 


The feasibility of automated analysis of satellite image- 
ry for positions of mesoscale ocean features has been 
demonstrated. Weaknesses in Version 1.0 have been 
identified and now form the rational for further re- 

. Specifically, improvements have been initiated 
in the area of segmentation, where a new segmenter 
utilizing both and region information is under de- 
velopment. This first evaluation has also revealed that 
the feature labeling algorithm is too closely tied to the 
initial From Improvements in this area are also under- 
way. A new approach to feature labeling using genetic 
algorithms is also under investigation. 
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PB91-227538/GAR PC A05/MF A01 
National Oceanic and Atmospheric Administration, Se- 
attle, WA. Pacific Marine Environmental Lab. 

Pacific Marine Environmental Laboratory Annual 
Report, Fiscal Year 1990. 

Mar 91, 93p 

See also report for FY 1989, PB90-222027. 


The Pacific Marine Environmental Laboratory (PMEL) 
carries out interdisciplinary scientific investigations in 
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= raphy, marine meteorology, and related sub- 
rent PMEL programs focus on climate, 
- observation and prediction, marine resources, 
and marine environmental assessment. Studies are 
conducted to improve one’s understanding of the com- 
plex physical and geochemical processes that deter- 
mine the extent of human effect on the marine environ- 
ment; to define the forcing functions and the process- 
es driving ocean circulation and the global climate 
system; and to improve environmental forecasting ca- 
Pabilities and other supporting services for marine 
commerce and fisheries. 


163, 168 
PB91-230136/GAR PC E10/MF E10 


Cambridge Univ. (Eng — of E _ 
Data ee . 0 Oar Wel 4 
X. Zeng. 1990, 1 Sp Fests on Gua Wall 


The document reports the results of centrifuge tests 
per uay walls carried out at the Cam Geotechni- 
ntrifuge Centre between 1987 and 1988. A total 
of 9 centrifuge tests performed on models of free can- 
tilever walls and anchored cantilever walls —— 
ed here. The centrifuge tests were perfo' on 
models with dry or oil saturated sand backfill, with dif- 
ferent densities of backfill, with different phreatic levels 
and with different anchor positions. These cen’ 
tests provide a large amount of data which ca 
used to validate theoretical analyses. 


PB31-230482/GAR PC E06/MF E06 
Institute of Oceanographic Sciences, Wormley (Eng- 


land). 
Index of RRS DISCOVERY Cruises until August 
bag neon Track Charts. 

cae P. M. Hunter, and |. P. Parr. 1990, 72p 
iOS 


The report summarizes the cruises undertaken by RRS 
Discovery between February 1963 and August 1988. 
poe the period RRS Discovery was administered di- 

y the Institute of Oceanographic Sciences from 
the ormley Laboratory. 
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AD-A237 940/2/GAR PC A03/MF A01 
Army Armament Research and on ae sa Center, 
Dover, NJ. Armament En: poane Directora 

Methods to Determine Compa tibity and Deg- 
radation of Organic Materials. 

Final rept. 

R. B. Bonk, L. J. Morlan, and K. A. Chabot. Jul 91, 
31p Rept no. ARAED-TR-91012 


Some of the various methods used to evaluate the 
compatibility and degradation of organics when ex- 
posed directly or indirectly to energetic and nonener- 

tic materials is described in this r . The compat- 

ility and degradation of materials has been and will 
conte to be a repeated problem with both develop- 
mental and field commodities. The deterioration proc- 
ess is due to numerous factors, i.e., time, temperature, 
humidity, heat, of exposure (storage - direct or 
indirect), materials involved, etc. If this type of informa- 
tion is not available prior to fielding an item, cata- 
strophic failures could result. Therefore, it is imperative 
that information on the compatibility of systems be 
known or generated prior to fielding. 


163,171 
AD-A237 958/4/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Studies of Solid Propellant Combustion. 
3. Emission and Absorption Results for HMX2 Pro- 


liant. 
+e r - Jun-Dec 90. 
one, and J. 4 Vanderhoff. May 91, 23p 
Rept no. BRL-MR-391 
See also report 2 a 1989, AD-A213 857. 


The By mcg under study in this investigation is 


MXz2. Low pressure characteristics of HMX2 are quite 
different from either HMX1 or M-30. Propeliants similar 
to HMX2 will find application for rockets where slow 
burning rates and low flame temperatures are desira- 
ble and for tank guns where low vulnerability is ex- 
tremely important. Optical absorption and emission 
spectroscopy has been applied to HMX2 (a nitramine 
propellant exhibiting a ‘dark zone’) burning over a 
pressure range of 1.2 to 1.8 MPa nitrogen. Emission 
signals from CN have been observed and profiled, as 
well as absorption signals from NO. Large broadband 
absorptions occurred in the wavelength range appro- 
priate for NO absorption. There was signi le) 
present in the dark zone as evidenced by 100% ab- 
sorption occurring in the (0,0) vibrational band of the A 
2Sigma - x 2Pi transition. 


163,172 

AD-A238 014/5/GAR PC A02/MF A01 
Naval Weapons Support Center, Crane, IN. 
Performance Oriented Packaging Testing of Ship- 
ping and Storage Container for Anti-Personnel Ob- 
stacle — System. 


K. J. Lipbert. May 91, 8p DODPOPHM-NADTR91110 


poy eh ind storage containers for the Anti-Person- 
bstacle Breaching System was tested for con- 
formance to Performance Oriented Packaging regula- 
tions as specified in the United Nations Recommenda- 
tions on the Transport of Dangerous Goods document, 
ST/SG/AC.10/1. The extruded sidewall aluminum 
container was tested with a gross weight of 230 
pounds and met the requirements and retained its con- 
tents. Performance was satisfactory during the stack- 
ing vibration and drop tests. 


163,173 

AD-A238 015/2/GAR PC A03/MF A01 
Naval Weapons Support Center, Crane, IN. 
Performance Oriented nee Testing of Wood 
Box for MK 3 Mod 2 NAE Beaco 

Final rept. 

K. J. Libbert. Apr 91, 11p DODPOPHM-NADTR91103 


This report discusses the testing of the wood box used 
for packaging Mk 3 Mod 2 NAE Beacons for conform- 
ance to Performance Oriented Packaging regulations. 
The beacons contain the hazardous material lithium 
hydride. Stacking tests, drop tests and vibration tests 
were performed, and results were satisfactory. 


163,174 

AD-A238 153/1/GAR PC A03/MF A01 
Naval Weapons Center, China Lake, CA. 
Fragmentation Model for Cylindrical Warheads. 
Final rept. Dec 89-Nov 90. 

J. Pearson. Dec 90, 49p Rept no. NWC-TP-7124 


This report presents a descriptive model for the expan- 
sion and fragmentation behavior for the case of a 
single-point, end-initiated cylindrical warhead. This 
model divides the overall behavioral process of the 
warhead case into four distinct zones of behavior 
which occur between initial case motion and fragment 
impact. The report describes what is happening in 
each zone in terms of (1) the physical behavior of the 
warhead case and (2) the respective velocities of the 
metal case or fragments. This model is based on the 
results of numerous experimental studies using high 

photography and fragmentation test arenas. 
Several examples in the use of the model are present- 
ed based on these studies. 


163,175 
AD-A238 155/6/GAR PC A04/MF A01 
oa — . Center, China Lake, CA. 
Fa b Insensitive Munitions Information 
System — Status Information Center 
User's G uide’ 
ee for oe 990. 
oe 11 Dec 90, 75p Rept no. NWC-TP- 


The Munitions Status Information Center (MSIC) is a 
database that contains test information and results on 
munitions exposed to insensitive munitions-related 
stimuli. The data files are programmed in a user-friend- 
ly, menu-driven environment to allow non-computer- 
oriented professionals to access and manipulate the 
data. This document is written with a mee ty tery don 
proach to access the MSIC data. Programs have been 
written and refined to allow the entry and use of (1) 





weapon fe nrg to fast cookoff, slow cookoff, bullet 
impact, a impact, and sympathetic detonation 
peep (2) generic IM (Insensitive Munitions) engi- 

ing development test results. The programs are 
ania’ with IBM, IBM compatible, and Macintosh per- 
sonal computers. 
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AD-A238 628/2/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 


Ground, MD. ees 

Firi Using Stick 
and Granular Propellant font Cont Configurations. - 
Final rept. Jan-Dec 89. 
C. R. , F. W. Robbins, and A. W. Horst. Jun 91, 
44p Rept no. BRL-MR-3921 


The suitability of lumped-parameter interior ballistic 
models for prediction of the interior ballistic perform- 
ance of very high velocity guns is limited by use of a 
predetermined pressure gradient which is superim- 
_ “ the solution to approximate the relationship 
Ry tere breech and projectile base 
preseones ven modern two-phase flow interior ballis- 
tic models, specifically formulated to address the hy- 
drodynamics of the problem, have not been extensive- 
ly exercised in this regime. Only recently have limited, 
large-caliber gun firings with realistic projectile masses 
been conducted to provide required data in this veloci- 
ty regime. In this study, firings were conducted in a 
long 120-mm by at propellant charge to projectile 
mass ratios (C/M) of about 3 to 6, yielding muzzle ve- 
locities in the 2 - 2.7 km/s range. The tube was instru- 
mented with pressure gages at various locations along 
its length to provide data for comparison to predictions 
of various interior ballistic codes. 


163,177 
DE91015090/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

mented rod penetrators. 

K. E. Froeschner. 11 Feb 91, 22p UCRL-ID-107108 
nena W-7405-ENG-48 pa ‘eit on 
nsored by Department of Energy, Washington, 

U.S. Sales Only. 


The development of segmented rod penetrators and 
guns capable of very high velocity leads to a need for 
reliable data on the performance of penetrators with 
low length to diameter ratios at high velocities. The 
data available in this regime are few, especially for L/D 
< 1, and not very consistent where they exist, as dis- 
cussed in more detail below. Therefore, we propose a 
series of experiments and calculations which are in- 
tended to resolve the apparent discrepancies in the 
existing data and to add to the body of experimental 
knowledge in this important regime. 8 refs. 


163,178 

PAT-APPL-7-390 853/GAR PC NO3/MF A01 
Monsanto Research Corp., Miamisburg, OH. Mound. 
ignitor with stable low-energy thermite igniting 


system. 

Patent Application. 

M. D. Kelly, and A. C. Munger. Filed 8 Aug 89, 20p 
DE91011628 

Contract AC04-76DP00053 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A stable compact low-energy igniting system in an i od 
tor utilizes two components, an initiating charge 

output charge. The initiating charge is a thormite i in 
ultra-fine powder form compacted to 50--70% of theo- 
retical maximum density and disposed in a cavity of a 
header of the ignitor adjacent to an electrical ignition 
device, or bridgewire, mounted in the header cavity. 
The initiating charge is ignitable ae operation of the ig- 
nition device in a hot-wire mode charge is 
a thermite in high-density consolidated form compact- 
ed to 90--99% of theoretical maximum density and dis- 
posed adjacent to the initiating charge on an opposite 
end thereof from the electrical ignition device and ignit- 
able by the initiating charge. A sleeve is pr for 
mounting the output charge to the ignitor header with 
the inating charge confined therebetween in the 
cavity. 1 fig. 
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PAT-APPL-7-406 010/GAR 
Los Alamos National Lab., N 
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Spherical nitroguanidine process. 
ee Application. 

A. Sanchez, E. L. Roemer, and L. A. Stretz. Filed 
12 Sep 89, 16p DE91011630 
Contract W-7405-ENG-36 
ps perry ag tegen ey mera 
censing and, possibly, for foreign licensing. Copy 
application available NTIS. 


A process of pr Paoaie ee Se Gates: 
troguanidine by dissolvi nitroguani- 

dine in N-methyl pyrrol paces at phe temperatures 
and then cooling the solution to lower temperatures as 
a liquid characterized as a nonsolvent for the nitro- 
guanidine is provided. The process is enhanced by in- 
clusion in the solution of from about 1 ppm up to about 
250 ppm of a metal salt such as nickel nitrate, zinc 
nitrate or chromium nitrate, preferably from about 20 to 
about 50 ppm. Nitroguanidine is used as a propellant 
and explosive. (ERA citation 16:018403) 


163,180 

PAT-APPL-7-420 411/GAR PC NO3/MF AO1 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Firearm equ with live round inhibiting means 
and method — } maki 
Patent Applica 

D. G. Baehr. Filed 7 on i 27p DE91011706 
Contract ACO8-88NV1 

This Soademeuned ae available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A firearm is disclosed having live round inhibiting 
means mounted in the barrel of the firearm which per- 
mits a blank cartridge to be loaded into a firearm and 
fired while preventing the loading and firing of a live 
round. The live round inhibiting means comprise shaft 
means mounted in the barrel of the firearm and which 
extends a sufficient a into the barrel at a point just 
beyond the chamber portion of the firearm to engage 
the bullet portion of a live round to prevent it from prop- 

erly chambering, while nage a blank cartridge 10 to 
be loaded into the firearm and fired without engaging 
the live round-inhibiting shaft means. 9 figs. 


ing same. 


163,181 

PATENT-5 003 881 Not available NTIS 
Department of the Navy, Washington, DC. 

Aerial Flare and igniter. 

Patent. 

S. J. Herold, C. D. Howard, and D. E. LaGrange. 
Filed 7 Aug 90, patented 2 Apr 91, 9p AD-D014 940/ 
1, PAT-APPL- 7-564 234 

Sui PAT-APPL-7-564 234. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


This patent discloses an illuminating flare which has an 
igniter in which a two-part inertial mass is guided for 
relative aftward movement from a safe position to an 
armed n under launching forces. One part of the 
mass undergoes relative forward movement to an igni- 
tion position under parachute-opening, deceleration 
forces while the other part of the mass is restrained 
from moving as far forward as the first part. This sepa- 
ration of the parts of the mass releases locking balls to 
unlock a firing pin, which stabs a primer and initiates 
ignition of the flare. The primer is contained in a rotor, 
penn as the mass traverses from the safe position to the 

armed position it rotates and the rotor rotates with the 
mass. In the safe position the primer is out of commu- 
nication with an ignition passage through which igni- 
tion of the illuminant composition occurs. Rotation of 
the rotor as the mass traverses to the armed position 
places the primer in communication with the ignition 
_ where it remains until activated by the firing 


163,182 

PATENT-5 = - iin peng genes NTIS 

Department of the Navy, Washington, 

= Mine Safety Deployment and Activation 
lem. 

Patent. 

W. H. Reams. Filed 21 May 84, patented 9 Apr 91, 

7p AD-D014 930/2, PAT-APPL-6-612 286 

Supersedes PAT-APPL-6-612 286. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents” Washing- 

ton, DC 20231 $1.50. 
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ion eal 
i i to a predeter- 
for exploding the mine when a target is 


Not available NTIS 
Gas Generat- 
Water Reactions. 
fatent. 
W. W. Lee. Filed 6 Aug 90, patented 30 Apr 91, 8p 
AD-D014 935/1, PAT-APPL-7-564 892 
PAT-APPL-7-564 892. 
This evap ere 


Caaeitae tor tain toot Gan ~ 
censing and, possibly, for foreign licensing. Copy o 
patent available Commissioner of Patents Washing- 
ton, DC 20231 $1.50. 
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PATENT-5 —— fies Not se NTIS 

Department Navy, Washington, DC. 

Linear Separator. 

Patent. 

P. A. Morrison. Filed 13 Jul 90, patented 30 Apr 91, 

4p AD-D014 931/0, PAT-APPL-7-553 499 
PAT-APPL-7-553 499. 

This an ypc gy mag — for U.S. . 

— possibly, loreign licensing. Copy o 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


this patent relates to an elongated — housing 
coextensive 


explosive and propellant 
to be attached to a 
parts separated. The 


“pamaemenieacesstaeeaia 
163,185 


PATENT-5 ee — cr NTIS 
Department o' avy, ington, DC. 
Electrorheologically bamped Impact System. 


Patent. 
L. R. Hardt. Filed 5 Jan 90, patented 7 May 91, 6p 
AD-D014 a PAT-APPL-7-461 566 


censing and, possibly, for foreign licensing. Copy of 
Coren aramatte Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


on 

aevnd tao the fad. The voltage 
viscosity permits control of damping of the 
shroud, mass, and spring movements in response to 
impact caused switch deceleration and control of time 
for switch closure and fuze delay by means of mass 
contact with the inner cylindrical contact, or spring 

contact with the outer tubular contact. 


163, 186 

PB91-226100/GAR PC A21/MF A04 
Pcmete> se ogy co = hes oy 
(4th). Held in Mulwala, New South Wales on Octo- 
ber 23-25, 1990. 


1990, ts 
Portions of this document are not fully legible. 
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Partial Contents: Safety Aspects of Muzzle blast from 
Mortar Systems; Replacement of DNT in Australian 
Gun Propeliants; The Chemical Basis of Gun Propel- 
lant Stability Testing; Reflections on the Ammonium 
Geter — ope The ——— ead = 

lety Aspects of Explosives Manufacture; Liquid Gun 
Propellant Hazard Classification; Effects of Compo- 
nents other than Propellant upon Small Arms Ammuni- 
tion (Part 1); Effects of Components other than Propel- 
lant upon Shotgun and Small Arms Ammunition Ballis- 

tic Performance (Part 2); A Microcalorimetric Study of 
Tenpenie and Stabilizer Effects on the Heat Gen- 
eration in Gun win wre High losive Waste - 
Recent nces and Avoidance ave gran As- 
sessment of Safety pe Suitability for Service for Pro- 
pellants - Australian Ordnance Council Position; Char- 
acterization of Screw Mixer Extruded Manufactured 
oe Propellant Grain Design for Optimum Per- 
lormance. 


163,187 
PB91-801076/GAR PC NO1/MF NO1 
_— Technical Information Service, Springfield, 


Plastic Explosive P ol _Tetrani- 


: Penaerethrit 
trate. ymca 1900-Oetober 1991 (Citations from 
the NTIS Database). 
Rept. for Jan 80-Oct 91. 
= 49p 
Supersedes 


PB90-865478. 


The ey contains citations one the 
= handling of a explosive 

decomposition, explosion velocity, rea 
sensitivity to shock, and the environmental impact of 
the explosive are discussed. Use in boring, oil shale 
cratering, and spot welding are examined. Vapor, 
water, and surface detection are described. (Contains 
160 citations with title list and subject index.) 


163,188 
PB91-801092/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


ration to Detonation Transition in Explosive 
is. January 1980-October 1991 (Citations 
from the NTIS Database). 
Rept. for Jan 80-Oct 91. 


Sep 91, 56p 

Supersedes PB90-866039. 

The bibliography contains citations concerning the 
propagation of an explosive front in propellants and 
explosives after ignition. This deflagration-to-detona- 
tion transition (DDT), is discussed for a variety of mate- 
rials, including solids, liquids, and gases. DDT for ma- 
terials is discussed from the viewpoints of porosity, 
flame spread, shock wave propagation, pressure rise, 
crack formation, and crack propagation. Mechanisms 
and models for DDT are discu , as well as applica- 
tions to as detonators, rockets, and ex- 
plosive munitions. Propellants and explosives i in gen- 
eral are referenced in related published bibliographies. 
(Contains 188 citations with title list and subject index.) 


163,189 
PB91-801167/GAR PC NO1/MF NO1 
National Technical Information Service, Springfield, 


VA. 

Electroexplosive Devices. Jan 1980-October 
1991 (Citations from the NTIS ). 

Rept. for Jan 80-Oct 91. 

Sep 91, 45p 

Supersedes PB90-866914. 


The bibliography contains citations concerning 
design, production, and applications of electric deto- 
nators, hritiators, and igniters for electroexplosive de- 
vices. Topics include analysis of various solid explo- 
sives, delay initiators, AC and DC firing circuits, arming 
devices, low-voltage detonators, and ire initia- 
tors. Aerospace, weapon systems, mining, and oil drill- 
ing applications are > tateied. (Contains 150 citations 
with title list and subject index.) 


Armor 
163,190 
PAT-APPL-7-461 597/GAR 


Los Alamos National Lab., NM. 
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Glass matrix armor. 

Patent Application. 

N. C. Calkins. Filed 5 Jan 90, 32p DE91011568 
Contract W-7405-ENG-36 

This rape ta oe — — S. . 
censing and, possibly, for foreign licensing. Copy o' 
application available NTIS. 


An armor system which utilizes glass is described. The 
invention relates to impact-resistant material systems. 
A plurality of constraint cells are mounted on a surface 
of a substrate, which is metal armor plate or a similar 
tough material, such that the cells almost my 
cover the surface of the substrate. Each constraint cell 
has a a parallel to the substrate 
surface and has sides which are perpendicular to and 
surround the perimeter of the receiving wall. The cells 
are mounted such that, in one embodiment, the sub- 
strate surface serves as a sixth side or closure for 
each cell. Each cell has inside of it a plate, termed the 
front plate, which is parallel to and in contact with sub- 
stantially all of the inside surface of the receiving wall. 
The balance of each cell is completely filled with a pro- 
jectile-abrading material consisting of glass and a ce- 
ramic material and, in certain embodiments, a polymer- 
ic material. The glass may be in monolithic form or par- 
ticles of ceramic may be dispersed in a glass matrix. 
The ceramic material may be in monolithic form or may 
be in the form of particles dispersed in glass or dis- 
persed in said polymer. 5 figs., 2 tabs. 
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AD-A238 613/4/GAR PC A03/MF A01 

Unique Mobility, Inc., Englewood, CO. 

—— Electric Motor/Waterjets for High-Speed 
Amphibians. 

Final rept. Sep mg 91. 

J. M. Ol and W. M. Anderson. 6 May 91, 

31p DTRC/SD-CR-06/91 

Contract NO0167-90-C-0055 


The result of this Phase | effort is the preliminary 
design of a waterjet propulsor with its electric drive 
motor integrated into pump hub. The system shows 
motor performance -- nigh efficiency and more 
an adequate cooling capability; and good waterjet 
performance -- high propulsive efficiency, high pump 
efficiency cavitation performance, and g 
nozzle and inlet performance. By using NKF Engineer- 
ing’s pump impeller ign concepts in concert with 
Unique Mobility’s high ncy/high power density 
electric motor Sochieaingys, all system requirements 
were able to met. Gear boxes were to be eliminated in 
favor of direct-drive motors. The nature of the Unique 
motor in te —_ cae the rotor could be configured 
as a large permitting the placement of the 
impeller i Sauna tot shell of the motor rotor. Final 
configuration development resulted in a package with 
the following characteristics: Two stage waterjet; total 
length of not greater than 57 inches; total diameter not 
greater than 16 inches; total dry weight of 479 pounds; 
system voltage . 360 volts; the electrical efficiency of 
95 %. A phase II program ‘would focus upon the de- 
tailed design and development of full scale prototype 
test hardware. Particular emphasis would be placed 
upon measurement of thermal losses and verification 
of our motor cooling model. 


Detonations, Explosion Effects, & 
Ballistics 
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AD-A237 901/4/GAR PC A01/MF A01 

Metz Univ. (France). Lab. de Physique et Mecanique 

des on ame a “ -aieatis th 

—— investigation ic Shear 
Banding at Different impact er 

“— rept. no. 2, 19 Jan-18 May 9 

J. R. Klepaczko. 10 May Al 5p /D-6148-MS-01 

Contract DAJA45-90-C-0052 


A new experimental technique to study adiabatic shear 
bands at different displacement veiocities has been 
pursued. The technique is in its early stage of develop- 
ment, i.e. the mechanical parts have been machined 


and the experimental setup has been assembled. The 
measuring techniques are in preparation. 


163,193 

AD-A237 923/8/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Method of Investigating Scales of Motion in a Tur- 
bulent Wake. 

Final rept. Dec 89 - Aug 90. 

P. C. Dykstra, and J. D. Kuzan. Jun 91, 38p Rept no. 
BRL-MR-3922 


Knowledge of the scales of motion in the flow around a 

is important for accurate turbulence perp in 
computational fluid dynamic calculations. Useful da‘ 
can be measured in wind tunnel experiments, but often 
not for the free flight conditions of interest. This report 
examines the possibility of determining such informa- 
tion from shadowgraphs taken in a ballistic range. The 
application of digital scanning machines and spatial 
correlation interrogation to shadowgraphs are de- 
scribed. One method of analyzing a shadowgraph to 
extract information about turbulence structures in the 
flow field is discussed. Results are shown for the anal- 
ysis of two regions in the wake of a ere This 
method might be used to quantify the effects of various 
projectile modifications on a turbulent structure, for ex- 
ample the introduction of a base burn unit. 


163,194 
AD-A237 938/6/GAR PC A03/MF A01 
Army Armament Research and —— Center, 
Dover, NJ. Fire Support Armament Cente 
Basic Simple Modeling of Balloting Motion of Rail- 
gun Projectiles. 

echnical rept. 
S. H. Chu. Jul 91, 23p Rept no. ARFSD-TR-90029 


This is the second of three basic reports dealing with 
the in-bore balloting motion of a SS launched in 
an electromagnetic railgun. The first report addressed 
axial projectile motion without cocking and was titled 
‘A Basic Single Model of In-bore Motion of Railgun 
Projectiles.’ oer oog ame the inbore motion of a pro- 
jectile is important to its design and its ability to hit a 
target with some effectiveness. Analysis of in-bore 
motion is a complicated problem since many param- 
eters are involved and the interacting ey mec be- 
tween them must be determined. To make the problem 
easier to understand, it was analyzed on several levels 
pe cory | with the basic simple model which comput- 
ed only the axial motion and followed by more compli- 
cated modeis in the upper analysis levels that included 
as many lateral forces and gun tube vibration effects 
as possible. This report deals with the second basic or 
zero level of balloting analysis. A basic simple model 
considering only the effect of the propulsion force, the 
friction force of the armature, and the clearance be- 
tween the projectile and the barrel is presented. The 
computation of the axial projectile motion with a cer- 
tain cocking angle is the goal of this analysis. Equa- 
tions of motion are derived and solved. A sample com- 
putation with available data is performed and the re- 
sults plotted to give a clearer understanding of ballot- 
ing action. 


163,195 
AD-A237 942/8/GAR PC A03/MF A01 
Army Armament Research and Development Center, 
Dover, NJ. Fire Support Armament Center. 
Approximate Analysis of Balloting Motion of Rail- 
un Projecti 
echnical rept. 
S. H. Chu. Jul 91, 27p Rept no. ARFSD-TR-90030 


This is the final of three reports dealing with the in-bore 
balloting motion of a projectile fired from an electro- 
magnetic railgun. Knowledge of projectile in-bore 
motion is important to its desipn and the design of the 
railgun. It is a complicated problem since many param- 
eters are involved and it is not easy to determine the 
interacting relationships between them. To make the 
problem easier to understand it was analyzed on sev- 
eral levels. Beginning from the basic simple model 
which computed only the axial motion, more compli- 
cated models were introduced in upper levels that in- 
cluded the more significant lateral forces and gun tube 
vibration effects. This report deals with the approxi- 
mate analysis of balloting motion. This model consid- 
ers the effects of the propulsion force, the friction force 
of the projectile package (projectile and armature), air 
resistance, gravity, the elastic forces, and the projec- 
tile/barrel clearance. To simplify the modeling, a plane 





motion ae is assumed. bay a the projec- 

- tile is movi peda yaw angle, the axes of the 
barrel and le package, and the projectile 
center of women are iene considered in a plane con- 
taining the centerlines of the rails. Equations of motion 
are derived and solved. A sample computation is per- 
formed and the results plotted to give a clearer under- 
standing of projectile in-bore motion. 


163,196 
AD-Az96 064/0/GAR PC A03/MF A01 
Armament Research and Development Center, 
— NJ. Fire Support Armament Center. 
Basic Simple Modeling of In-Bore Motion of Rail- 


Fechnical rep 


S. H. Chu. sal 91, 18p Rept no. ARFSD-TR-90028 


In an electromagnetic railgun a projectile encounters a 
complex force environment during launch. A thorough 
understanding of these forces is critical to projectile 
and gun tube In. There are many parameters in- 
volved and interacting relationships which must be de- 
termined. To better understand and establish the in- 
bore force models, we begin with a basic simple model 
which computes only the axial motion. More complicat- 
ed models will be introduced in subsequent reports 
which will include lateral forces and gun tube vibration 
effects. This report deals with a very simple axial 
motion model. Only the effects of the propulsion force, 
projectile package mass, air resistance, and the fric- 
tion forces are presented. Equations of motion are de- 
rived and solved. A sample computation with available 
data is performed and curves plotted to give clearer 
understanding of the results. 


163, 197 
AD-A238 351/1 Not available NTIS 
Missouri Univ. — Dept. of Mechanical and Aero- 


space Secay Sane 

ite Axisymmetric Deformations of a 

?. Penetrating a Thick Ther- 

moviscoplastic Ta 
Interim rept. Mar 89- ny 91. 
R. C. Batra, and T. Gobynath. 1991, 32p ARO- 
26443.5-EG 
Contract DAALO3-89-K-0050 
Availability: Pub. in International Jnl. of Impact Engang, 
v11 ni p1-31, 1991. Available to DTIC users only. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A238 389/1/GAR PC A03/MF A01 
Ground Ballistic Research Lab., Aberdeen Proving 


ind, MD. 
Randomization Procedures Applied to Analysis of 
Ballistic Data. 
Final rept. Jun rw e 
M. S. Taylor, 
BRL: TR-3245 


Randomization procedures are shown to offer a viable 
approach to the analysis of ballistic data in a variety of 
settings. Distribution assumptions are unnece 

and, of even greater importance, random samples of 
data are not required. Small sample sizes, while never 
welcome, can also be accommodated. The price paid 
for randomization is increased com tion, since 
pe pes problem requires a tailored solution. Application 
of normal theory may only be valid to the extent that it 
approximates the results obtained from randomization. 
Reconciliation of some theoretical questions raised by 
the application of randomization procedures to ballis- 
tics data establishes this is an important and practical 
area of research. 


A. Bodt. Jun 91, 20p Rept no. 


163,199 
DE91014591/GAR PC AO5/MF A01 
Los Alamos National Lab., NM. 
Deflagration-to-detonation transition in granular 


HMX. 

J. M. McAfee, B. Asay, A. W. Campbell, and J. B. 

——— 1991, 76p LA-UR-91-2103, CONF-9104269- 
1-Vugraphs 

Contract W-7405-ENG-36 

Research Center for Energetic Materials (RCEM) — 

seminar on safety and hazards evaluation, 

NM (USA), 9 Apr 1991. Sponsored by Department of 

Energy, Washington, DC. 


The transition from deflagration to detonation in 
porous beds of explosive and propellant has received 


considerable attention both experimentally and theo- 
retically. In many cases, the use of a hot-gas-produc- 
ing igniter complicates ‘the interpretation and subse- 
quent modeling of experiments because considerable 
effort is required to account for the effect of the igniter 
gases on the a bed. Hot-wire ignition is less in- 
trusive; however, the ignition front is not planar. Thus 
the early events in these experiments cannot be ap- 
proximated as one-dimensional. We have studied the 
deflagration-to-detonation behavior of granular HMX 
confined in steel tubes with x-radiography, light emis- 
sion, stress gauges, and various pin techniques. Sim- 

ification and consistency of results were obtained by 
igniting the HMX with a piston (initially at rest and in 
contact with the HMX) driven into the bed. A gasiess 
igniter is used to stare the burning of the piston propel- 
lant (low-density HMX) [atenge the piston with a 
smooth initial motion. Analysis of the data gives a de- 
tailed mp of the DDT process under condi- 
tions. qualitative and quantitative experimental re- 
sults show the transition from the er to detona- 
tion is discontinuous. The results are discussed in 
terms of a descriptive model. 


163,200 

DES$1014738/GAR 

Los Alamos National Lab., NM. 
te 


by me plate acceleration. 

S. P. Marsh, and T. H. Tan. 1991, 18p LA-UR-91- 
2001, CONF-9107105-43 

Contract W-7405-ENG-36 

1991 American ong Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20. “uh 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Shock tubes have been used to accelerate 1.5-mm- 
thick stainless steel plates to high velocity while retain- 
ing their integrity. The fast shock tubes are 5.1-cm-di- 
ameter, 15.2-cm-long cylinders of PBX-9501 explosive 
containing a 1.1-cm-diameter cylindrical core of low- 
density polystyrene foam. The plates have been 
placed dir in contact with one face of the explo- 
sive system. Plane-wave detonation was initiated on 
the opposite face. A Mach disk was formed in the im- 
ploding styrofoam core, which provided the impulse re- 
quired to accelerate the metal plate to high velocity. 
Parametric studies were made on this system to find 
the effect of varying plate metal, plate thickness, foam 
properties, and addition of a barrel. A maximum plate 
} an of 9.0 km/s has been observed. 6 refs., 17 
Ss. 
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DE91014766/GAR 

Los Alamos National Lab., NM. 
Equation of state and crushing dynamics of low- 


PC A03/MF A01 


silica 
R. Rabie, and J. J. Dick. 1991, 15p LA-UR-91-1944, 
CONF-9107105-46 
Contract W-7405-ENG-36 
1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. — by Depart- 
ment of Energy, Washington, 


Shock compression of low-density silica aerogels re- 
veals a rate process associated with the crushing dy- 
namics of the aerogel structure. Embedded magnetic 
impulse velocity gauge (MIV) experiments have been 
accomplished on density 0.3 and 0.12 g/cu cm materi- 
als. The crushing rate has been determined for the low 
pressure (approximately 0.1 to 0.2 GPa) regime, and 
equation of state (EOS) data have been required. The 
crushing rate increases with applied pressure in this 
low pressure region. 7 refs., 4 figs., 2 tabs. 


163,202 
DE91015210/GAR PC A03/MF A01 
bo and G Mound Applied Technologies, Miamisburg, 


Feasibility of a laser-ignited HMX deflagration-to- 
detonation transition device for the US Navy 


. W. Ewick, T. M. Beckman, and D. P. Kramer. 18 
Jun 91, 30p MLM-3691 
Contract AC04-88DP43495 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


Laser-ignited deflagration-to-detonation _ transition 
(DDT) devices using the secondary explosive HMX 
= fabricated and tested for ication in the US 

ote Laser-Initiated Transfer Energy Subsystem 
(LITES). A high density (1.55 g/cu cm) blend of 7460 


163,205 


ORDNANCE 
Fire Control & Bombing Systems 


sq cm/g HMX with 3% carbon black by weight was 
used for the ignition charge. Deflagration-to-detona- 
tion transition was achieved with transition charges of 
undoped 7460 sq cm/g HMX at densities of 1.0 and 
1.2 g/cu cm. Thin (0.25 mm) Ti-6AI-4V confinement 
plates were found to drive the reaction to detonation 
more efficiently than thicker (0.75 mm) 6061-T6 alumi- 
num confinement plates, which have a similar shear 
— Using a 10-ms laser diode pulse coupled to 

lest device via a 100-mu m diameter optical fiber, 
oe ‘oon threshold was determined to be approxi- 
mately 1.3 mJ. Hermetic optical window devices were 
also built and tested. Ignition of the HMX/carbon black 
blend using a laser diode was achieved through optical 
windows up to 0.97 mm thick. Finally, several success- 
ful tests were conducted using the LITES Nd:glass 
laser to fire the devices. Test results demonstrated the 
feasibility of using a laser-ignited all-HMX deflagration- 
to-detonation transition detonator for the LITES pro- 
gram. 18 refs., 6 figs., 7 tabs. 
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PB91-230466/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
a of Weapon Systems, Effects and Protection. 
be Datoriserad 4" Modell foer Konven- 
tionell Vapenverkan i Bebyggelse. Arbetsiaeges- 
avon * 1989/1990 Laps A Dynamic Computer 
for Conventional Weapons Effects in Urban 
pase Interim Report 1989/1990). 
S. Lindqvist, R. Forsen, G. Holm, B. Haegglund, and 
B. Onnermark. Feb 91, 73p FOA-C-20831- 
2.5(2.6,2.7) 
Text in Swedish; summary in English. 


This is an interim report of the work during 1989/90. 

indamental phases of the work were shown in 
the interim report of 1988/1989. The report principally 
describes model data of blast and splinter effects, fire 
and injuries to human beings. The summary of comput- 
er modelling is also shown. 
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PB91-232017/GAR PC E06/MF E06 
Centre National de la Recherche Scientifique, Orie- 
ans-la-Source (France). Centre de Recherches sur la 
Chimie de la Combustion et des Hautes Temperatures. 
Recherches sur les Mecanismes Reactonnels de 
Systemes Explosifs Gazeux (Studies of the Reac- 
tion Mechanisms of Explosive Gas Systems). 

Final rept. 

C. Paillard, G. Dupre, S. Abid, and S. Gulati. Oct 90, 
78p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The purpose of the studies described was to analyze 
and compare the explosive properties of unstable 
energy compounds in a gaseous phase. The reactions 
involved in the explosive decomposition of chlorine di- 
oxide, hydrogen nitride, hydrazine, and unsymmetrical 
dimethyl hydrazine/oxygen mixtures were investigat- 
ed, and the structure and formation conditions of the 
detonations were analyzed in order to determine crite- 
ria for the systems’ detonability limit. A review of the 
literature on the compounds’ physical-chemical and 
explosive properties was made and a double-dia- 
phragm shock tube for high-pressure studies con- 
structed. Chemical kinetics were correlated with deto- 
nation cell size in chlorine dioxide and hydrogen nitride 
detonations. The hydrazine and UDMH were pyrolyzed 
and the UDMH was oxidized behind a shock wave to 
determine induction periods. Chemical kinetics were 
correlated with detonation structures in UDMH/ 
oxygen/argon system detonations. 


Fire Control & Bombing Systems 
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AD-A238 565/6/GAR PC A03/MF A01 
a. Aerospace Medical Research Lab., Pensacola, 
L. 
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Effect of Three Levels of Laser Glare on the Speed 
and Accuracy of Target Location Performance 
When Viewing a Briefly Presented Visual Array. 
Interim rept. 1 Oct 89-30 Sep 90. 

M. D. Reddix, T. L. DeVietti, J. C. Knepton, and J. A. 
D’Andrea. Nov 90, 20p Rept no. NAMRL-1359 


The effect of three levels of low-intensity laser glare on 
the visual search performance of student aviators was 
investigated. Subjects were exposed to laser glare 
while seated in a cockpit simulation trainer with at- 
tached F/15 windscreen assembly. The experimental 
task was designed to maximize visual attentional de- 
mands to a degree that might be expected in normal 
flight. Thus, speed and accuracy of performance were 
monitored while subjects located targets in a complex, 
briefly presented (about 1 s), visual array under simu- 
lated dusk conditions. Low-level argon laser-induced 
glare (a factor 3700 times below the ANSI maximum 
permissable exposure for a 902-ms laser presentation) 
caused significant decrements in visual search per- 
formance for briefly displayed visual information. Sub- 
jects identified significantly fewer targets when experi- 
encing low-intensity laser glare relative to a no-glare 
control. In addition, the speed with which correctly 
identified targets were located was significantly re- 
duced relative to a no-glare control. As incident laser 
glare increased, significant decrements in the speed 
and accuracy of target location responses were ob- 
served at target eccentricities up to 8.1 deg from the 
center of the beam path. 


Underwater Ordnance 
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PB91-230458/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
Provning av Hybridraketdriven Experimenttorped 
(Test of a Rocket Propulsed Torpedo). 

R. Eliasson, and P. Nordstroem. Jun 91, 52p FOA-C- 
20845-2.1 

Text in Swedish; summary in English. 


A limited practical study of an experimental torpedo 
propulsed by a hybrid rocket engine has been conduct- 
ed within the framework of submarine defense studies 
at the National Defence Research Establishment 
(FOA). The tests were done with the torpedo support- 
ed by a tightened wire at the depth of 10 m. The pur- 
pose of the tests was to study rocket propulsion at dif- 
feent speeds, measure the sound from the engine and 
to see if any track is generated at the water surface 
from the torpedo. The principle of underwater hybrid 
rocket propulsion is discussed in a 1990 distributed 
FOA-report on ‘Torpedo Rocket Propulsion’. 


General 
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PAT-APPL-7-436 573/GAR 
Mound Lab., Miamisburg, OH. 
Low profile thermite igniter. 
Patent Application. 

D. L. Halcomb, and J. H. Mohler. Filed 15 Nov 89, 
21p DE91011666 

Contract ACO04-76DP00053 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A01 


This invention is a thermite igniter/heat source com- 
prising a housing, high-density thermite, and low-den- 
sity thermite. The housing has a relatively low profile 
and can focus energy by means of a torch-like ejection 
of hot reaction products and is externally ignitable. 3 
figs. 
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Photographic Techniques & 
Equipment 


163,208 
DE91015368/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

ly recorded atomic emis- 


ig 
W. A. Hareland. Jul 91, 30p SAND-89-1371 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


This report describes a computer-controlled densitom- 
eter and software designed for qualitative and semi- 
quantitative analyses of yy a ptemog recorded 
atomic emission spectra. The instrument provides a 
number of operational features and unique capabilities 
for spectrochemical analyses. The purpose of this re- 
search was the evaluation of the automated densitom- 
eter system and computer algorithms for identifying 
and measuring atomic emission spectra from photo- 
graphs. 11 refs., 10 figs., 5 tabs. 


163,209 
N91-27094/2/GAR 
(Order as N91-27088/4/GAR, PC A10/MF 


02) 
Texas A and M Univ. at Galveston. Dept. of Marine 
Sciences. 
Photographic Image Enhancement. 
Final Report. 
G. E. Hite. Dec 90, 14p 
Contract NGT-44-005-803 
In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, 1990, Volume 1 14 p (See N91- 
27088 18-99). 


Deblurring capabilities would significantly improve the 
scientific return from Space Shuttle crew-acquired 
images of the Earth and the safety of Space Shuttle 
missions. Deblurring techniques were developed and 
demonstrated on two digitized images that were 
blurred in different ways. The first was blurred by a 
Gaussian blurring function anal Ss to that caused 
ro] atmospheric turbulence, while the second was 
blurred by improper focussing. It was demonstrated, in 
both cases, that the nature of the blurring (Gaussian 
and Airy) and the appropriate parameters could be ob- 
tained from the Fourier transformation of their images. 
The difficulties posed by the presence of noise neces- 
sitated special consideration. It was demonstrated that 
a modified Wiener frequency filter judiciously con- 
structed to avoid over emphasis of frequency regions 
dominated by noise resulted in substantially improved 
images. Several important areas of future research 
were identified. Two areas of particular promise are 
the extraction of blurring information directly from the 
spatial images and improved noise abatement form in- 
vestigations of select spatial regions and the elimina- 
tion of spike noise. 
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N91-27520/6/GAR PC A04/MF A01 
Southwest Research Inst., San Antonio, TX. 

Thermal Analysis of the Ultraviolet Imager Camera 
and Electronics. 


Final Report, May - — 1991. 

G. J. Dirks. 11 Jul 91, 69p NAS 1.26:188665, NASA- 
CR-188665 

NASA ORDER H-10857-D, Contract SWRI PROJ. 
15-3799 

Sponsored in Part by NASA, Washington. 


The Ultraviolet Imaging experiment has undergone 
design —— that necessiate updating the reduced 
thermal models (RTM’s) for both the Camera and 
Electronics. In addition, there are several mission sce- 
narios that need to be evaluated in terms of thermal 
response of the instruments. The impact of these 
design changes and mission scenarios on the thermal 
performance of the Camera and Electronics assem- 
blies is discussed. 
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N91-28076/8/GAR 
(Order as N91-28063/6/GAR, PC oa 75 


Morgan State Coll., Baltimore, MD. 

Mathematical Models for Film Sensitivity Measure- 
ments. 

E. C. Hammond, and G. R. Baker. 1989, 8p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 69- 
76. 


The quality of the pictorial record developed from pho- 
tographic material depends on the composition of the 
material, the procedures used in its exposure and 
processing, as well as, the nature of the physical and 
temporal environment extant during the creation of the 
record. By holding many of the variables fixed, the 
effect of the two environmental parameters, namely 
temperature and aging are examined on the character- 
istic curve of a given film. Polynomial and exponential 
functions are evaluated as empirical formulas for the 
characteristic curve, and the sensitivity of derived co- 
efficients to the selected parameters is assessed. 


163,212 


N91-28102/2/GAR 
(Order as N91-28063/6/GAR, PC Aan) 


Morgan State Coll., Baltimore, MD. 

Densitometric Analysis of IlaO Film Flown Aboard 
— Shuttle Transportation System STS 3, 7, 
and 8. 

E. C. Hammond. 1989, 11p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
4 Engineering Research Forum Proceedings p 283- 


Since the United States of America is moving into an 
age of reusable space vehicles, both electronic and 
a materials will continue to be an integral 
part of the recording techniques available. Film as a 
scientifically viable recording technique in astronomy 
is well documented. There is a real need to expose 
various types of films to the Shuttle environment. Thus, 
the main objective was to look at the subtle densitome- 
tric changes of canisters of |laO film that was placed 
aboard the Space Shuttle 3 (STS-3). 
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N91-28119/6/GAR 
(Order as N91-28063/6/GAR, PC omar t+ 


Morgan State Coll., Baltimore, MD. 

— Analysis of Commercial 35mm 
ims. 

E. C. Hammond, and C. Ruffin. 1989, 13p 

In Alabama A & M Univ., NASA-Hbcu Space Science 

and Engineering Research Forum Proceedings p 409- 

421. 


llaO films have been subjected to various sensitome- 
tric tests. The have included thermal and aging effects 
and reciprocity failure studies. In order to compare the 
special |laO film with popular brands of 35 mm films 
and their possible use in astrophotography, Agfa, Fuji 
and Kodak print and slide formats, as well as black and 
white and color formats, were subjected to sensitome- 
tric, as well as densitometric analysis. A scanning elec- 
tron microscope was used to analyze grain structure 
size, and shape as a function of both speed and brand. 
Preliminary analysis of the grain structure using an ISI- 
SS40 scanning electron microscope indicates that the 
grain sizes for darker densities are much larger than 
the grain size for lighter densities. Researchers ana- 
lyze the scanning electron microscope findings of the 
various grains versus densities as well as enhance- 
ment of the grains, using the IP-8500 Digital Image 
Processor. 
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In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 479- 
481. 





The 70mm llaO spectroscopic film was tested to deter- 
mine its tensile strength, elongation, and breakin 
——. using an Instron (strength and compression 
4201 Test Instrument. These data provide information 
leading to the upper and lower limits of the above a 
rameters for 70mm IlaO spectroscopic film. This film 
will be developed by a commercial —— ma- 
chine after the Ultraviolet Telescope Space Shuttle 
Mission returns to the Earth in the early 1990's; thus, it 
is necessary to understand these force parameters. 
Several test strips of approximately 200mm in length 
were used. The results indicate that when a stress load 
of 100 kg was applied, the film ae approximate- 
ly 1.06mm and the break strength was 19.45 kilo- 
grams. 
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Theoretical Analogies between (Generalized) 
Lamb and Rayleigh Waves on Insonified, Sub- 
merged, Elastic, Hollow and Solid Curved Bodies. 
Proceedings rept. 

G. C. Gaunaurd, and M. F. Werby. Dec 90, 5p 
NOARL-PR-91-097-221, SBI-AD-E040 047 
Availability: Pub. in Proceedings of the IEEE 1990 UI- 
trasonics eg yer , p501-504, 4-7 Dec 90. Avail- 
able only to DTIC users. No copies furnished by NTIS. 


We analyze resonance features in the backscattering 
cross-sections (BSCS) of an air-filled steel spherical 
shell submerged in water and insonified by a plane c.w. 
sound wave. We generalize the concepts of Raleigh 
(R), whispering gallery (WG), and Lamb waves in half 
spaces and plates in vacuo to curved solid and hollow 
bodies immersed in fluids. We study how each shell- 
wave manifests itself in the various waves in wide 
bands, and compare Lamb and R/WG waves as the 
shell becomes a solid sphere to extract their similari- 
ties. The fluid-loadings, the shell thickness, and the 
curvatures of the body generate novel waves in the 
shell and its BSCS that could have never emerged 
from earlier models that ignored these effects and 
which we analyze here. 
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A Report to the Office of Naval Research. 
Technical rept. 
V. W. Sparrow. 24 May 91, 62p 
Contract N00014-91-J-1459 


This report presents the outcomes of a workshop on 
the topic of scattering in the mid frequency range. 
Three of the major problems which persist in mid fre- 
quency scattering research are: the complexity of in- 
ternal structures, a lack of understanding as to what 
i agp variables correspond to appropriate observa- 

les, and a lack of standard model problems and 
benchmark problems. It is suggested that many ave- 
nues of research must be followed in parallel to meet 
these challenges. Traditional finite element/ boundary 
element method research should continue. Newer 
methods such as wavelets, decomposition techniques, 
and time domain techniques should be explored fur- 
ther, as well as the extension of high frequency meth- 
ods down to mid frequency. Modeling the internal 
structures of realistic scatterers using probabilistic and 
other non traditional techniques should be pursued 
vigorously. Also, computations should be validated by 
appropriate experimental results. In addition, new ex- 
periments should be performed which specifically 
focus on the problems of complexity, observables, and 
the establishment of mid frequency model problems. 
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Naval Oceanographic and Atmospheric Research 
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mb a reeping Waves Around Submerged 
Spherical Shells Resonantly Excited by Sound 
Scattering. 2: Further Applications. 
G. C. Gaunaurd, and M. F. Werby. Apr 91, 14p 
NOARL-JA-221-040-91, SBI-AD-E040 038 
Availability: Pub. in Jnl. of the Acoustical Society of 
America, v89 n4 pti p1656-1667 Apr 91. Available 
only to DTIC users. No copies furnished by NTIS. 


Analysis is based on a methodology proposed that 
uses the three-dimensional equations of dynamic elas- 
ticity to describe shell motions and to predict its sonar 
scattering cross section. This is valid at all frequencies, 
for shells of any thickness, (constant) curvature, and it 
accounts for their fluid-loaded condition. It is used to 
predict the cross sections, which are later interpreted 
on the basis of the various resonance features that 
manifest themselves in the frequency response. The 
spectral locations of the resonances depend on vari- 
ous types of elastic waves propagating along the shell, 
or in surrounding fluid. Exact plots are generated for 
phase velocities of these (lamb) waves always ac- 
counting for curvature and fluid-loading effects present 
on the shell, without appeals to plate waves or theo- 
ries. Some dispersion plots were generated using the 
Donnell Shell-Theory approximation, which seems to 
yield accurate results up to the coincidence frequency. 
Aside from the broad resonance lobe present at the 
coincidence frequency, there is another high-frequen- 
cy resonance lobe, due to a thickness-resonance re- 
sponse curve for a thin shell, around its coincidence 
frequency, serves to identify origins of the various 

of observed resonance features and relate them 
to elastic and acoustic waves that propagate along the 
shell or outer fluid. Many computer-generated graphs 
are displayed to illustrate these points. 
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Final Progress Report. 

J. A. Gottwald, and D. B. Bliss. Dec 90, 215p NAS 
1.26:185453, NASA-CR-185453 

Contract NAG1-722 


The focus is on a noise control method which consid- 
ers aircraft fuselages lined with panels alternately 
tuned to frequencies above and below the frequency 
that must be attenuated. An interior noise reduction 
called alternate resonance tuning (ART) is described 
both theoretically and experimentally. Problems deal- 
ing with tuning single paneled wall structures for opti- 
mum noise reduction using the ART methodology are 
presented, and three theoretical problems are ana- 
lyzed. The first analysis is a three dimensional, full 
acoustic solution for tuning a panel wall composed of 
repeating sections with four different panel tunings 
within that section, where the panels are modeled as 
idealized spring-mass-damper systems. The second 
analysis is a two dimensional, full acoustic solution for 
a panel geometry influenced by the effect of a propa- 
gating external pressure field such as that which might 
be associated with propeller passage by a fuselage. 
To reduce the analysis complexity, idealized spring- 
mass-damper panels are again employed. The final 
theoretical analysis presents the general four panel 
problem with real panel sections, where the effect of 
higher structural modes is discussed. Results from an 
experimental program highlight real applications of the 
ART concept and show the effectiveness of the tuning 
on real structures. 
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National Aeronautics and Space Administration, 
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Ultrasonic Technique to Measure the Depth of 
Burn Wounds in Humans. 

W. T. Yost, J. H. Cantrell, and P. D. Hanna. Jun 91, 
163p NAS 1.15:104116, NASA-TM-104116 


Whenever ultrasound encounters discontinuity in its 
medium of ——- some energy is reflected from 
the interface. Such reflections or echoes occur when 
incident energy encounters the front skin, viable/ne- 
crotic, and dermis/fat skin tissue interfaces. It was 
shown that the most probable cause of the viable/ne- 
crotic interface is the uncoiling of collagen in the ne- 
crotic tissue, which can cause a reflection at the 
viable/necrotic interface of approximately 10 percent 
of the wave amplitude, and is approximately the same 
as that from the other two interfaces noted. The instru- 
ment, still in the prototype stage. was igned to 
detect the various reflections from within skin 
layer. It is shown that, by studying the timing between 
the various echoes, one can use ultrasound as an aid 
in diagnosing the depth of burned skin tissue in 
humans. The instrument is a 60-MHz A-scan unit, 
modified to more easily identify the echoes occurring 
within the short time interval during which the reflec- 
tions are received from the skin layers. A high frequen- 
cy unit was selected so that various transducers could 
be utilized to optimize the system. Signal conditioning 
circuits were modified and added to provide an ade- 
quate display of the principle reflections expected. The 
unit was successful in studying burned tissue in pigs 
and was recently used to burn wounds in 
humans. Measurement techniques and preliminary re- 
sults are presented. 
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Effects of 1, 2,3 and 4 Hz Imposed Bulk Flow Oscil- 
lations on Transition in a Straight Channel with 40 
to 1 Aspect Ratio. 

Master’s thesis. 

H. E. Koth. Jun 90, 243p 


A channel with 40 to 1 aspect ratio and rectangular 
cross-section is used to study the effects of imposed 
oscillations on transition from laminar to turbulent flow. 
Oscillations are imposed using a single rotating vane 
located in the flow downstream of the test section. 
Flows with Reynolds numbers ing from 1100 to 
3580 and Strouhal numbers from 0.0211 to 0.2418 are 
studied. For all cases, time-averaged velocity profiles 
are unaffected by imposed oscillations. Imposed oscil- 
lations have a destabilizing effect on the flow near the 
edge of the Stokes layer. Turbulence intensity magni- 
tudes with imposed oscillations show that transition to 
turbulence begins at lower Reynolds numbers and ex- 
tends over a wider range of Reynolds numbers than 
when no imposed oscillations are present. In addition, 
higher levels of intermittency are present with imposed 
oscillations for Ri ids numbers 1900 to 2200 at y/ 
d=0.90. At Reynolds numbers from 1450 to 1800, fre- 
quency spectra evidence high intensity intermittent tur- 
bulent fluctuations, followed and preceded by quies- 
cent flow, both with and without imposed oscillations. 
A center mode of secondary instability is evidenced by 
high values of normalized longitudinal turbulence in- 
tensity measured in the channel center when no oscil- 
lations are imposed on the flow. Imposed oscillations 
are found to suppress this center mode of secondary 
instability, as evidenced by reductions in longitudinal 
turbulence intensity values near the channel center. 
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A system is developed to allow measurement of both 
the mean and disturbance flow velocities in separated 
regions. An oscillating-arm assembly provides a direc- 
tional bias to the hot-wire probe, along with a linear- 
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step assembly, which steps the probe through the 
boundary layer. This system is used to investigate the 
flow field associated with laminar separation bubbles. 
A series of velocity profiles are measured on an FX63- 
137 airfoil in the chord-Reynolds-number range: 
150,000 < or = Rsubc < or = 300,000, at angles of 
attack of alpha = 12 deg and alpha = 14 deg. Data 
are presented on the size of the separation bubble and 
on the location of transition to turbulence. 
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Numerical of a Started Flow 
Around a Circular Cylinder. 

Master’s thesis. 

K. A. Fredrickson. Sep 90, 78p 


The effect of constant acceleration, prior to the estab- 
lishment of a steady uniform flow, on some of the char- 
acteristics of the resulting time-dependent flow about a 
circular cylinder has been ee numerically. It 
is shown that the occurrence of a local maximum drag 
is dependent on the parameters characterizing the 
non-impulsive nature of the ambient flow. However, 
the onset of the wake asymmetry and the evolution of 
the lift and drag forces during the transient period 
depend on the characteristics of the numerical pertur- 
bation used to initiate the asymmetric vortex shedding. 
It is concluded that the numerical methods can predict, 
to varying degrees of accuracy, the behavior of the 
symmetric state and the quasi-steady-state, but not of 
the intermediate state. 
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The proposer has studied nonlinear hyperbolic-para- 
bolic partial differential equations related to gas dy- 
namics and mechanics. Hyperbolic conservation laws 
with relaxation are studied with applications to kinetic 
theory, elasticity with memory and gas flow with 
thermo-non-equilibrium in mind. Nonlinear waves for 
the compressible Navier-Stokes equations are studied 
for their stability and time-asymptotic behavior. The 
singular behavior of the magenetohydrodynamics 
shock waves in the small dissipation limits is clarified, 
in particular, it is shown that intermediate shocks are 
stable uniformly with regards to the strength of dissipa- 
tions only for 2-dimensional model, and not for 3-di- 
mensional model. 


163,225 


AD-A238 416/2 Not available NTIS 
Minnesota Univ., Minneapolis. Dept. of Aerospace En- 
pects and Mechanics. 

uid Dynamics of Two Miscible Liquids with Diffu- 
sion and Gradient Stresses. 
D. D. Joseph. 1990, 33p ARO- 25648.16-MA 
Contract DAAL03-88-K-0083 
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No abstract available. 
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No abstract available. 
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Convective-Diffusive-Reactive Taylor Dispersion 
Processes in Particulate Multiphase Systems. 

S. R. —e n, M. Shapiro, and H. Brenner. 1990, 
35p ARO- 5538.10-CH 
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Availability: Pub. in Proc. R. Soc. Lond. A, v429 p639- 
671 1990. Available only to DTIC users. No copies fur- 
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No abstract available. 
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This research centered around three topics in compu- 
tational fluid dynamics. These were: schemes for the 
time dependent Navier Stokes equations, improved 
methods for the steady Navier-Stokes equations, and 
domain decomposition methods. (In the original pro- 
posal, the domain decomposition methods were re- 
ferred to as overlapping grid methods.) All of these 
topics are coupled to the development faster algo- 
rithms for solving the systems of indefinite linear equa- 
tions that arise from discretizations of the Navier 
Stokes equations. Significant results have been ob- 
tained in all of these areas. 
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The goals of this research are: to understand and clari- 

fy the p a mechanism underlyi ng the electrorheo- 
logical (ER) response of fluids and establish an ab 
initio theory for the phenomenon; to study the structure 
of ER fluids and their properties, to investigate the 
change of viscosity of ER fluids with an applied electric 
field; to apply the ER phenomenon to liquid fuel flows, 
to control their viscosity and hence their velocity; to 
examine the necessary theoretical and technique 
problems associated to the design of a new class of 
liquid fuel control devices which are based on the ER 
phenomenon. 
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The food industry (SIC code 2034) is considered one 
of the promising industrial sectors for advanced heat 
pump placement and the rs agence of of pinch technol- 
ogy. site selected for t whenee is a vegetable de- 
hydration plant and the participating utility is Pacifi- 
Corp. The objective of thee atu si is to further identify 
the energy savings potential through advanced heat 
pumps and other energy conservation methods devel- 
oped in the context of pinch technology. This project 
sponsored by DOE’s Office of Industrial Technologies 
was directed primarily towards more efficient utilization 
of heat pu — by = integration into industrial 
— — so developed for optimizing 

t ‘exchange networks (HEN), pinch technology was 
applied to the integration of the entire range of process 
components including heat exchangers, heat pumps, 
heat engines, and various unit processes such as dis- 
tillation columns, evaporation trains, and driers. Pinch 
technology is gaining recognition as a valuable proc- 
ess design tool and has pointed the way to many 
energy-saving ideas in the process industries. An intro- 
duction to pinch technology is provided in Appendix A. 
9 refs., 30 figs., 4 tabs. 
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This report summarizes the results of a study spon- 
sored by the US DOE Office of Industrial Programs 
titled “‘ Advanced Heat Pump Application of Evalua- 
tion.” Two energy conservation retrofit options are 
identified with combined total savings of about one mil- 
lion dollars per year and with a simple payback of less 
than 2 years. The semi cycle heat pump option 
lifts the heat content of the benzene, toluene, xylene 
dag ho unit’s toluene column overhead stream to match 
with the stripper reboiler duty in the Sulfolane unit. 
Consideration of the practical size and operational 
flexibility that two semi-open heat pump sys- 
tems, each 50% of the heat load from the toluene 
column overhead, might be the best option for the site. 
The heat integration option calls for increasing heat 
exchanger area in the BTX, sulfolane, and toluene dis- 

proportionation (TDP) units by a total of 15,000 square 
feet. This study confirms ier expectations that the 
BTX (SIC code 2911) process is one of the most prom- 
ising, industrial se for _ heat pump place- 
ment. 9 refs., 31 figs., 9 
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This report summarizes the results of a study spon- 
sored by US DOE Office of Industrial Programs titled 
“Advanced Heat Pump Application and Evaluation.” 
Two energy conservation retrofit options as described 
below, are identified with a combined total savings of 
about $245,000/year giving a payback period of 1.3 
years. These savings represent 41% reduction 
of current energy consumption in the chemical indus- 
try. Passive heat integration option calls for increasing 
the process to process heat exchanger area in the 

HDS and Main Fractionation Units by 3426 square 
feet. The semi in cycle (Mechanical Vapor Re- 
compression -- MVR) heat pump option compresses 
the overhead vapors of the deisohexanizer (T-7) 
column and condenses it to partially supply the heat 
required by the same column reboiler. Several electri- 
cally driven MVR heat pump applications were studied. 
Heat integration alone looks very attractive; however, 
it cannot satisfy the total reboiler duty of the deisohex- 
anizer column (T-7). A combination of heat integration 
and MVR heat pump completely satisfies the T-7 re- 
boiler duty and eliminates the fired heater from service. 
The combined option yields a payback period of 1.3 
years, which is well within the period specified by the 
plant. 9 refs., 35 figs., 13 tabs. 
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Methods are proposed that exploit a microgravity envi- 
ronment to obtain highly accurate measurement of 
contact angle. These methods, which are based on 
our earlier mathematical results, do not require de- 
tailed measurement of a liquid free-surface, as they in- 
corporate discontinuous or nearly-discontinuous be- 
havior of the liquid bulk in certain container — 
tries. Physical testing is planned in the forthcomi 
IML-2 space flight and in related preparatory oom 
based experiments. 5 refs., 8 figs. 
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Analysis of condensation and evaporation of am- 
mon — mixtures in matrix oan 
C. B. Panchal, and B. Arman. 1991, 19p ANL/C’ 
71621, CONP:510739-23 

Contract W-31109-ENG-38 

ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


A theoretical analysis is carried out for the condensa- 
tion and evaporation of water/ammonia mixtures in 
matrix heat-exchangers. A set of equations i 2 bearer A 
ed and a calculation algorithm is devel edict 
the local rate of heat and mass tran ons inary- 
component —— A emeamente property 
model is developed for ammonia/water mixtures on 
the basis of the Peng-Robinson equation for state. The 
two-phase flow heat-transfer coefficient for matrix 
heat-exchangers is calculated by using the analytical 
method developed in a previous s' The experi- 
mental data are analyzed to determine the effects of 
small amounts of water in ammonia on the rate of 
evaporation. The role of diffusion in simultaneous heat 
and mass transfer associated with condensation and 
evaporation processes are analyzed by comparing the 
results from three limiting cases, which include equilib- 
rium conditions, and liquid-phase diffusion- resistance 
of finite and infinite values. The results show that the 
vapor-phase mass-transfer resistance is the control- 
ling mechanism for condensation, and the liquid-phase 
mass-transfer resistance is the controlling mechanism 
for evaporation. 23 refs., 9 figs., 2 tabs. 
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A ee frictional pressure drop: 
Part 2, A eneralized | method for data correlation. 
t, lambsganss, J. A. Jendrzejczyk, 

and D. M. France. 1991, 31p ANL/CP-72529, CONF- 
910739-22-Pt.2 

Contract W-31109-ENG-38 

ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (United States), 26-31 Jul 1991. 
Sponsored by Department of Energy, Washington, DC. 


A generalized method, based on the frictional law of 
corresponding states, is proposed for the correlation 
of two-phase flow frictional pressure drop data. It is 
validated using air-water data obtained on narrow rec- 
tangular channels and a circular tube for valves of total 
mass flux (G) in the 50--2000 kg/m(sup 2)s range. As 
with single phase flow, the results indicate that two- 

phase pressure drop for air- water mixture can hee pre- 


parameters are observed to occur for values of quality 
(x) less than 0.01 for 50 (le) G (le) 2000 epg © 2)s 
po cigrchagin de ~ cage rng he x < 0.01 
in order to apply the proposed 
i jest oo tevaiieer Sow data ave needed for Oe 

single phase counterpart. 4 :ets., 8 figs. 


163,247 
ine Natio’ ba Me. 
Adiabatic 


two-phase flow frictional drop: 
Part 1, Critical parameters and Stetien favtere for 
sivanter M. W. W. ibsganss, J 

t, lam Jendrzejczyk, 
and D. M. France. 1991, 35p ANL/CP 72828, CONF- 
910739-21-Pt.1 
Contract W-31109-ENG-38 
ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


An analysis of air-water frictional pressure drop data 
for horizontal ducts was made. For small diameter, cir- 
cular tubes and narrow rectangular channels, it is es- 
tablished that the frictional ‘e deep profiles with 
increasing mixture quality (or superficial gas velocity) 
are characterized by critical values for gas Reynolds 
number, quality and friction factor. These characteris- 
tic features are in evidence for tests in which the total 
mass flux of the mixture is held fixed with increasing 
quality or superficial gas velocity. The effects of duct 

geometry and total (ane feat on the catlcel perematers 
are Se commend and discussed. The results for two- 
phase flow friction factors are also presented. 18 refs., 
7 figs., 1 tab. 
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pressure drop in transverse, re- 


SS tubes with numerical 

. Arman, and T. Rabas. 1991, 18p ANL/CP-73141, 
CONF-910739-19 

Contract W-31109-ENG-38 

ASME/AIChE/ANS national heat transfer conference, 
Minneapolis, MN (USA), 26-31 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


The obvious advantages resulting from the improved 
thermal performance achieved with enhanced heat- 
exchanger tubes are a reduction of the energy con- 
sumption and/or a reduction in the heat- exchanger 
size and cost. On the other hand, the improvement in 
the heat-transfer performance comes with an in- 
creased pressure-drop penalty. It is equally = 


to properly evaluate their effectiveness. The purpose 
of this paper is to demonstrate that numerical model- 
ing can be used to predict the pressure drop in heat- 
exchanger tubes with transverse, repeated ribs. The 
maximum departure from experimental results was 
about 50% but for most cases the es were 

for the smaller rib heights and 
larger rib spacings. is successful demonstration of 
numerical modeling was obtained, however, for one of 
rg complicated enhancement flow fields. 28 refs., 6 

Ss. 
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Physics of pattern formation at ee interfaces. 


report, June 1, 1990-Ma’ 1991. 
J. V. Maher. Jun 91, 23p DOR /ERS131°8 
Contract FG02-84ER45131 
Sponsored by Department of Energy, Washington, DC. 


This report discusses the following Piting Sa of ee 
interfaces: pattern formation; Fim 

Taylor flow with a small gap-grac on only o ot rad radial 
patterns in a viscoelastic solution; mic surface 
tension at an interface between miscible liquids; and 
random systems. (LSP) 


Debi014741/GAR 
Los Alamos National Lab., NM. 


Shock acceleration turbulence minimization 
N. M. Hoffman. 1991, 30p LA-UR-91-1993, CONF- 
9106222-1 

Contract W-7405-ENG-36 

Workshop on physics of compressible, turbulent 
mixing, Royaumont (France), 17-19 Jun 1991. wane 
mea by Department of Energy, Washington, DC. 


We investigate whether there is an optimum way to ac- 
celerate an interface so as to minimize the generation 
of turbulence at the interface, using a “k-(var epsilon)” 
simplification of a one-point turbulence I. The 
problem is to use a finite number of shock waves to 
bring an interface, initially at rest, to a final velocity V 
after it has traveled a distance x. We restrict attention 
to the case of two shock waves, and treat the problem 
in three phases. The first phase is the initialization of 
turbulence at the discontinuous interface by the first 
shock wave, seeded by a spectrum of perturbations on 
the interface. This sets the initial conditions for the 
second phase, which is the transport of turbulence and 
growth of the interface’s thickness during the period 
between shocks. The third phase is eee arrival at the 
interface of the next shock wave, generating turbu- 
lence from finite density self-correlation, density-veloc- 
ity correlation, and turbulence kinetic energy. We 
assume dissipation of turbulence is negligible, and use 
a configurational approximation for the density self- 
correlation, rather than solving an evolution equation 
for this quantity. We derive an expression for the total 
turbulence energy after the passage of the second 
shock wave, as a function of the two variables V(sub 1) 
(the interface velocity after the passage of the first 
shock) and t(sub 2) (the time of arrival of the second 
shock), tric in the final velocity V, a scale S 
characterizing the initial perturbation, and the Atwood 
number A. We find that in the high-Atwood-number, 
smail-perturbation-scale limit, the turbulence energy is 
maximized if the first shock is somewhat weaker than 
the second. For accelerations in which 60% or more of 
the final velocity V is acquired in the first shock, the 
turbulence energy is less than half what it is when only 
nn of figs. final velocity is acquired in the first shock. 4 
refs., 7 figs. 
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Shockwave considerations for sub-grid closure 
modeling in turbulent la "- mulations. 

A. C. Buckingham. 1991, 31p UC re 108046, 
CONF-910720-1 


— conference on numerical methods i 

inar and turbulent flow (7th), Stanford, CA USA), cts 
19 Jul 1991. Sponsored by Department of Energy, 
Washington, DC. 


This work continues the development of sub-grid clo- 
sure procedures tailored pore Te for large eddy 
simulations (LES) in s vena compressible turbulent 
flow. A time-explicit finite difference calculation is used 
to simulate the resolvable large scale features. The in- 
fluence of the non-resolvable sub-grid scales on the 
large, computable scale range are modeled through 
application of a grid scale coe oma eo! 
viscosity of the classical Sma orm, (nu)(su! 
t)(sup v) = (C(sub ee p 2 A but modified 
for mic viscoelasticity. Hi ary! is the locally evalu- 
ated resolvable scale caagpineds of the mean strain 
rate tensor, (lambda) is a grid length scale, and C(sub 
s) is the appropriate Smagorinsky constant. Extended 
for simulating dynamic viscoelasticity, the sub-grid 
model mimics the well-established (and ically sub- 
stantial) viscoelastic response of a turbu field to 
the influence of an imbedded, interacting shock wave. 
The model viscoelastic ters are devi 
separately from statistical realizations obtained inde- 
pendently from stochastic numerical simulations of 
shock-turbulence interactions. 12 refs., 8 figs. 
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Numerische Simu' turbulenter Konvektion 

ueber geweliten ow kg (Numerical simulation 

of turbulent convection over bw surfaces). 

K. Krettenauer. 1991, 172p DLR-FB-91-12 

In German. 

U.S. Sales Only. 


Thermal convection of a Boussinesq fluid layer, con- 
fined between two infinite horizontal walls, is investi- 
eons by direct numerical and large eddy simulations. 

constant heat flux is prescribed at the lower bounda- 
ty which varies sinusoidally in one direction. At the 
plane top an adiabatic frictionless boundary condition 
was applied which is considered to be a fair approxi- 
mation of the capping inversion of an atmospheric 
convective boundary layer. Main interest is focused on 
turbulence statistics and characteristic large scale 
structures. The mean features of the flow are found to 
be rather insensitive with respect to variations of wave 
length, amplitude, domain size and even simulation 
yee. However, some influence is detected in the 

’s details. (orig.) With 49 figs., 3 tabs., 76 refs. 
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National oye and Space aca cea Mof- 

fett Field, CA. Ames Research Cent 

Kinematics of Turbulent pecoeey Layer Struc- 


S. K. Robinso’ n. Apr 91, 333p NAS 1.15:103859, A- 
91123, NASA-TM-103859 

Seminar Held at College Park, MD. Original contains 
color illustrations. 


The long history of research into the internal structure 
of turbulent es layers has not provided a unified 
picture of the physics cog yes for turbulence pro- 
duction and dissipation Is of the present re- 
search are to: (1) define the cm state of bou 

layer structure knowledge; and (2) utilize direct numeri- 
cal simulation results to help close the unresolved 
issues ide: in part A and to unify the fragmented 
knowledge of various coherent motions into a consist- 
ent kinematic model of boundary layer structure. The 
results of the current s show that all classes of 
coherent motion in the low Reynolds number turbulent 
boundary layer may be related to vortical structures, 
but that no single form of vortex is representative of 
the wide mo bs of vortical structures observed. In par- 
ticular, ejection and sweep motions, as well as entrain- 
ment from the free-streem are shown to have strong 
spatial and temporal relationships with vortical struc- 
tures. Disturbances of vortex size, location, and inten- 
sity show that quasi-streamwise vortices dominate the 
buffer region, while transverse vortices and vortical 
arches dominate the wake region. Both types of vorti- 
cal structure are common in the log region. The interre- 
lationships between the various structures and the 
population distributions of vortices are combined into a 
conceptual kinematic model for the boundary layer. 
Aspects of vortical structure dynamics are also postu- 
lated, based on time-sequence animations of the nu- 
merically simulated flow. 


163,254 

N91-26466/3/GAR PC A03/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Methods to Enhance the Accuracy of Finite 
Volume Schemes 2. 

T. Schoenfeld, and P. Wilde. 1991, 32p FFA-147 
Sponsored in Part by Swedish National Board for 
Technical Development, and by Defence Materiel Ad- 
ministration of Sweden. 


Several compact higher order schemes to solve the 
three dimensional Euler equations are constructed. 
The methods are based on the finite volume technique 
with a cell-vertex space discretization. Different explicit 
time integration of itn the bape type are 

in connection order 


obtained for the transonic flow around a delta wing at 
i 
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pyaseiee of Face and Annular Seals with Two- 
Flow. 


Final Report. 

W. F. Hughes, P. Basu, P. A. Bea 
and S. Lau. Oct 89, 269p NAS 1. 
NASA-CR-4256 

Contract NAG3-166 


A detailed study was made of face and annular seals 
under conditions where boiling, i.e., phase change of 
the leaking fluid, occurs within the seal. Many seals 
operate in this mode because of flashing due to pres- 
sure drop and/or heat input from frictional heating. 
High pressure, water pumps, industrial chemical 
pumps, and cryogenic pumps are mentioned as a few 
of man’ ¥, applications. The initial motivation was the 
LOX-GOX seals for the space shuttle main engine, but 
the study was expanded to include any face or annular 
seal where boiling occurs. Some of the distinctive be- 
havior characteristics of two-phase seals were dis- 
cussed, particularly their axial stability. While two- 
phase seals probably exhibit instability to disturbances 
of other degrees of freedom such as wobble, etc., 
under certain conditions, such an: are too com- 
plex to be treated at present. Since an all liquid seal 
(with parallel faces) has a neutral axial stiffness curve, 
and is stabilized axially by convergent coning, other 
degrees of freedom stabilt anal are necessary. 
However, the axial stability behavior of the two-phase 
seal is always [= consideration no matter how well the 
seal is — regardless of speed. Hence, 
axial stability is frougrt 0 of as the primary design con- 
sideration for two-phase seals and indeed the stability 
behavior under sub-cooling variations probably over- 
shadows r concerns. main thrust was the dy- 
namic analysis of axial motion of two-phase face seals, 
principally the determination of axial stiffness, and the 
steady behavior of two-phase annular seals. The main 
conclusions are that seals with two-phase flow may be 
unstable if improperly balanced. Detailed theoretical 
analyses of low (laminar) and high (turbulent) leakage 
seals are presented along with put 

metric studies, and in particular a simplified PC based 
code that allows for rapid performance apse va A 
simplified combined computer code for the perf 

ance prediction over the laminar and poral en ranges 
of a two-phase seal is described and documented 
—_ results, and computer codes are summa- 
rized. 


, R. M. Beeler, 
:4256, E-4999, 
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Navier-Stokes Calculations of S jet-Nozzle-Af 


Final Ri 
o Baya J Jul 91, 32p NAS 1.26:185356, NASA-CR- 


Somon NAG1-811 


A comprehensive computational fluid dynamics effort 
was conducted from 1987 to 1990 to properly design a 
nozzle and lower aft end of a generic hypersonic vehi- 
cle powered by a scramjet engine. The interference of 
the exhaust on the control surfaces of the vehicle can 
have adverse effects on its stability. Two-dimensional 
Navier-Stokes computations were performed, where 
the pr ng — assumed to be air behaving as a 
n the exhaust was simulated by a mix- 
S a foen-12 and argon, which required solving the 
Navier-Stokes equations for four species: (nitrogen, 
oxygen, Freon-12, and ee This allowed gamma to 
be a field variable ‘during of the multispecies 
gases. Two different tm mixing Is were used and 
comparisons between them as well as the perfect 
air calculations were made to assess their relative 
merits. Finally, the three dimensional Navier-Stokes 
computations were made for the full-span scramjet 
nozzle afterbody module. 
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N91-27481/1/GAR PC A03/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
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lesponse of an —_ Cylindrical a Column 
to > Various Axial 


in 
= i a 1000, & 38p LAT-WE-9-FB-7(1 9 j, ETN- 
1-99247 
Previously Announced in IAA as A91-20149. 


An annular liquid layer in a zero gravity environment is 
subjected to different harmonic axial excitations. The 
liquid is treated as frictionless and is held together by 
free surface tension, which acts as the restoring force. 





The response of the system is determined for the free 
surface elevation and the velocity distribution. The first 
resonance response is found to be sharply tuned and 
could easily be missed in a sweeping _—o 
Damping is introduced in the resonance terms. 
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N91-27482/9/GAR PC A04/MF A01 

tae of Space and Astronautical Science, Tokyo 
japan 

Numerical a on Cut-and-Connect of Three-Di- 

mensional Vortex T 

H. L. Chen. Feb 91, 64p ISAS-639 


The generation of two vortex rings and their cut-and- 
connect process were — simulated by solv- 
ing three-dimensional and ti indent Navier- 
Stokes equations, under conditions similar to the labo- 
ratory experiment. In order to explain the mechanism 
of cut-and-connect, velocity, vorticity, pressure, heli- 
- density, and energy dissipation were examined for 

the flow field of the cut-and-connect of vortex rings. 
The present study revealed that energy dissipation is 
an essential process for circulation cancellation during 
vortex tubes cutting. Based on this energy dissipation 
mechanism, it is concluded that the cut-and-connect 
of vortex tubes may occur in the limit of inviscid flows. 
This conclusion is particularly important to the three 
dimensional discrete vortex method for computing 
high Reynolds number flows. Features of helicity in the 
three dimensional flow field of the cut-and connect of 
vortex tubes were also investigated. The relation be- 
tween the helicity density and the —— dissipation 
function in the three dimensional flow was exam- 
i lo 
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National Aeronautics and Space Administration, 
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Calculation of Convective and Radiative Heating 

on F Heatshield of the Aeroassist 
ht Experiment Vehicle. 

H. H. Hamilton, and R. B. Greendyke. May 91, 71p 

NAS 1.15:104103, NASA-TM-104103 


The total (convective and radiative) heating is calculat- 
ed over the entire for heatshield of the Aeroas- 
sist Flight Experiment (AFE) vehicle. The convective 
heating is oe using a three-dimensional Navier- 
Stokes code (LAURA) which includes both chemical 
and thermal nonequilibrium effects. The flowfield solu- 
tion is then used to provide inputs to a nonequilibrium 
air radiation code (NEQAIR) to calculate the nonequili- 
brium radiative heating. Results are presented at two 
points on the current Baseline 5A trajectory corre- 
sponding to the start of the primary data taking period 
napeakh heating. 
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Turbulent Fluid Motion 2: Scalars, Vectors, and 
Tensors. 

R. G. Deissler. Jul 91, 14p NAS 1.15:103756, E- 
6012, NASA-TM-103756 


The author shows that the sum or difference of two 
vectors is a vector. Similarly the sum of any two ten- 
sors of the same order is a tensor of that order. No 
meaning is attached to the sum of tensors of different 

, Say u(sub i) + u(sub ij); that is not a tensor. In 
general, an equation containing tensors has meaning 
only if all the terms in the equation are tensors of the 
same order, and if the same unrepeated subscripts 
appear in all the terms. These facts will be used in ob- 
taining appropriate equations for fluid turbulence. With 
the foregoing background, the derivation of appropri- 
ate continuum equations for turbulence should be 
straightforward. 


163,261 
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Free-Stream Turbulence and Concave Curvature 
Effects on Heated, Transitional Boundary Layers, 
Volume 1. 

Final Report. 

J. Kim, and T. W. Simon. suas 91, 188p NAS 
1.26:187150, NASA-CR-187150 

Contract NAG3-881 

Sponsored in Part by AFOSR. Original contains color 
illustrations. 


An experimental investigation of the transition process 
on flat-plate and concave curved-wall boundary layers 

for various free-streem turbulence levels was per. 
formed. Where possible, sampling eo, to the in- 
termittency function was made. pny al- 
lowed segregation of the signal no's od 

havior: laminar-like and turbulent-like. The peat from 
the i tion are discussed. Documentation is pre- 
pr se in two Siocing geron anna on contains the be 
fe) report including figures supporting appe: 
ces. Volume two contains data reduction program list- 
ings and tabulated data. 
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Institute for ae Applications in Science and En- 
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D. G. e, and T. L. Jackson. Jun 91, 29p 
ped -. “n. 18 501. ICASE-IR-91-51, NASA-CR- 


Convent NAS1-18605 


A similarity solution for a low Mach number nonortho- 
gonal flow impinging on a hot or cold plate is present- 
ed. For the constant density case, it is known that the 
stagnation point shifts in the direction of the incomi 
flow and that this shift increases as the angle of a 
decreases. When the effects of variations are 
included, a critical plate temperature exists; above this 
temperature the vm ov int shifts away from the 
pepo amy as the a is decreased. This flow 
field is believed to have ‘cagheation to the reattach- 
ment zone of certain separated flows or to a lifti 
body at a high angle of attack. Finally, the stability 
this non nal flow to self similar, 3-D disturb- 
ances is examined. Stability properties of the flow are 
given as a function of the parameters of this study; 
ratio of — plate pow foe og to that of the outer Aa 
tential of attack. In sew ow yo 
shown that the eae of attack can be scaled conte r 
suitable definition of an equivalent wavenumber and 
= growth rate, and ility problem for the 

| case is identical to the stability problem 
for the nal case. 
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Free-Stream Turbulence and Concave Curvature 
Effects on Heated, Transitional Boundary Layers. 
Final Report. 

J. Kim, and T. W. Simon. Au mS". 282p NAS 
1.26: 187151, a? 18715 

Contract NAG3-88 
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An experimental investigation of the transition pr 
on flat-plate and concave curved-wall omer ag ieee 
for various free-stream turbulence levels was per- 
formed. Results show that for transition of a flat-plate, 
the two forms of boundary layer behavior, identified as 
laminar-like and turbulent-like, cannot be thought of as 
separate Blasius and fully-turbulent profiles, respec- 
tively. Thus, simple transition models in which the de- 
sired quantity is assumed to be an average, hted 
on intermittency, of the theoretical laminar rd 
turbulent values is not expected to be successful. 
viation of the flow identified as laminar-like from a 
retical laminar behavior is shown to be due to recovery 
after of a turbulent spot, while deviation of 
the flow i ified as turbulent-like from the full-turbu- 
lent values is thought to be due to incomplete estab- 
lishment of the fully-turbulent power spectral distribu- 
tion. Turbulent Prandtl numbers for the transitional 
flow, computed from measured shear stress, turbulent 
heat flux and mean velocity and temperature profiles, 
were less than unity. For the oe case with low 
free-stream turbulence intensity, the existence of 
Gortler vortices on the concave wall within both lam- 
inar and turbulent flows was established using quid 
crystal visualization and spanwise velocity and tem; 
ature traverses. Transition was found to occur via a 
vortex breakdown mode. The vortex wavelength was 
quite irregular in both the laminar and turbulent flows, 
but the vortices were stable in time and space. The 
upwash was found to be more unstable, with higher 
levels of u’ and u’v’, and lower skin friction coefficients 
and shape factors. ‘Turbulent Prandtl numbers, meas- 
= using a triple-wire probe, were found to be near 
unity for all post-transitional eee Rye no 


gross violation of Reynolds a of 
streamwise vortices was wean te faite high faeaoaiee 
intensity case. 
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of Iterative Techniques for the Solu- 
tion of Viscous Flows. 


Semiannual Progress Report, 14 Feb-13 Aug 1991. 
L. N. Sankar, and D. Hixon. Aug 91, 33p 
Contracts NAG1-1217, GTRI PROJ. E-16-662 


Efficient iterative solution methods are being devel- 
oped for the numerical solution of two- and three-di- 
mensional compressible Navier-Stokes equations. It- 
erative time marching methods have several advan- 
tages over classical multi-step explicit time marching 
schemes, and non-iterative implicit time marching 
schemes. Iterative schemes have better stability char- 
than non-iterative explicit and implicit 


linear pono 
equations arising in CFD applications is the Newton 
method. Newton’s method was implemented in exist- 
ing finite difference and finite volume methods. De- 
pending on the complexity of the problem, the number 
of Newton iterations needed per step to solve the dis- 
cretized system of equations can, however, vary dra- 
pepe net sem a now ee Another popu- 
lar approach based on the classical conjugate 
method, known as the GMRES (Generalized Minimum 
Residual) algorithm is investigated. The GMRES algo- 
rithm was used in the past by a number of researchers 
eee 
with considerable success. Here, the suitability of this 
algorithm is investigated for solving the system of non- 
linear equations that arise in unsteady Navier-Stokes 
solvers at each time step. Unlike the Newton method 
which attempts to drive the error in the solution at each 
and every node down to zero, the GMRES algorithm 
only seeks to minimize the L2 norm of the error. in the 
GMRES algorithm the changes in the flow properties 
from one time step to the next are assumed to be the 
sum of a set of orthogonal vectors. By choosing the 
number of vectors to a reasonably small value N (be- 
tween 5 and 20) the work required for advancing the 
ee cee aah ot ae ee a 
(N+1) times that of a noniterative scheme. Many of 
the operations required by the GMRES algorithm such 
as matrix-vector multiplies, matrix additions and sub- 
—_ can all be vectorized and parallelized effi- 
ciently. 


163,265 


N91-28084/2/GAR 
(Order as N91-28063/6/GAR, PC ee 


National Aeronautics and Space Administration, 

—— AL. George C. Marshall Space Flight 
inter. 

Ellipsometric Measurement of Liquid Film Thick- 


ness. 

K. J. Chang, and D. O. Frazier. 1989, 7p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 134- 
140. 


The immediate objective of this research is to measure 
liquid film thickness from the two equilibrium phases of 
a monotectic system in order to estimate the film pres- 
sure of each phase. Thus liquid film thicknesses on the 
inside walls of the prism cell above the liquid level 
have been measured elliposmetrically for the mono- 
tectic system of succinonitrile and water. The thick- 
ness varies with temperature and composition of each 
plane. The preliminary results from both layers at 60 
deg angle of incidence show nearly uniform thickness 
from about 21 to 23 C. The thickness increases with 
temperature but near 30 C the film appears foggy and 
scatters the laser beam. As the temperature of the cell 
is raised beyond room temperature it becomes in- 
creasingly difficult to equalize the temperature inside 

outside the cell. The fogging may also be an indi- 
cation that solution, not pure water, is adsorbed onto 
the substrate. Nevertheless, preliminary results sug- 
gest that ellipsometric measurement is feasible and 
necessary to measure more accurately and rapidly the 
film thickness and to improve thermal control of the 
prism walls. 
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N91-28113/9/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 


04) 

cane View A and M Univ., TX. Dept. of Mechanical 
ngineer 

Forced Convection and Flow Boiling with and 
Without Enhancement Devices for Top-Side- 
Heated Horizontal Channels. 
R. D. Boyd, and J. C. Turknett. 1989, © 
In Alabama A & M Univ., NASA-Hbcu pace Science 
and Engineering Research Forum Proceedings p 363- 
370(See N91-28063 19-99). Sponsored in Part by 
NASA. Johnson Space Center. 


The effect of enhancement devices on flow boiling 
heat transfer in coolant channels, which are heated 
either from the top side or uniformly was studied. Stud- 
ies are completed of the variations in the local (axial 
and circumferential) and mean heat transfer coeffi- 
cients in horizontal, top-heated coolant channels with 
smooth walls and internal heat transfer enhancement 
. The working fluid is freon-11. The objectives 
are to: (1) examine the variations in both the mean and 
| (axial and circumferential) heat transfer coeffi- 
cients for a circular coolant channel with either smooth 
walls or with both a twisted and spiral finned 
pe (2) examine the effect of channel diameter (and 
the length-to-diameter aspect ratio) variations for the 
smooth wall channel; and (3) develop and improved 
data reduction analysis. The case of the top-heated, 
horizontal flow channel with smooth wall (1.37 cm 
inside diameter, and 122 cm heated length) was com- 
pleted. The data were reduced using a preliminary 
analysis based on the heated hydraulic diameter. Pre- 
liminary examination of the local heat transfer coeffi- 
cient variations indicated that there are significant axial 
and circumferential variations. However, it ap 
that the circumferential variation is more significant 
than the axial ones. In some cases, the circumferential 
variations were as much as a factor of ten. The axial 
variations rarely exceeded a factor of three. 
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PAT-APPL-7-518 619/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Stabilized Square Parachute. 

Application. 
C. Calianno. Filed 19 Apr 90, 13p AD-D014 946/8 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention relates generally to aerodynamic decel- 
erators and more particularly to the aerodynamic stabi- 
lization of parachutes having square canopies. When 
dropping a store such as a sonobuoy into the ocean 
from a high altitude it is necessary to assure proper 
orientation upon impact. This requires the use of a 
parachute which has high drag to slow the store’s de- 
scent and stability to minimize its oscillations. Para- 
chute instability, caused by destabilizing aerodynamic 
side forces on the canopy, is translated to the store 
through the parachute’s suspension lines, causing the 
store to oscillate, adversely affecting impact orienta- 
tion. An air-deployed payload which has a video 
camera mounted therein for transmission during air de- 
scent also requires a parachute with high drag efficien- 
cy and extreme stability to prevent oscillation of the 
payload during descent. 


163,268 

PAT-APPL-7-632 708/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Transient Flow Loop 
Patent Application. 

P. Lefebvre. Filed 19 Dec 90, 10p AD-D014 911/2 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


System. 


A system is described for providing means by which 
the flow in a fluid such as water in a fluid flow loop can 
be accurately controlled to undergo user defined tran- 
sients. , the system allows for velocity vari- 
ations over a wide range of velocities. 
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PATENT-5 026 008 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 
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Fluid-Loop Reaction System. 

Patent. 

B. J. Lurie, J. A. Schier, and T. C. Iskenderian. Filed 
31 Jan 90, patented 25 Jun 91, 12p N91-25980/7, 
PAT-APPL-7-473 242 

Contract NAS7-918 

Supersedes PAT-APPL-7-473 242. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An improved fluid actuating system for impartin 
motion to a body such as a spacecraft is disclo 
The fluid actuating system consists of a fluid mass that 
may be controllably accelerated through at least one 
fluid path whereby an opposite acceleration is experi- 
enced by the spacecraft. For full control of the space- 
craft’s orientation, the system would include a plurality 
of fluid paths. The fluid paths may be circular or irregu- 
lar, and the fluid paths may be located on the interior or 
exterior of the spacecraft. 


163,270 

PB91-232306/GAR PC E05/MF E05 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 

Holographie de Particules Micrometriques pour la 
Velocimetrie dans les Ecoulements Gazeux (Micro- 
metric Particle Holography for Velocimetry in Gas 
Flows) om med von Mikrometrischen Parti- 
kein fuer die Velozimetrie in Gasstroemungen). 

H. Royer. 23 Aug 90, 12p ISL-CO-227/90 

Text in French; summaries in English and German. 


A holographic velocimetry device that made it possible 
to visualize micrometric particles in a volume of about 
20 cubic centimeters is described. The corresponding 
loss of brightness is offset by a reduction in the effec- 
tive field and by a sharp increase in the laser’s energy. 


163,271 

PB91-232314/GAR PC E06/MF E06 

Institut de Mecanique des Fluides de Lille (France). 

Modelisation Phenomenologique du Sillage d’un 

pn Droit Bidimensionnel en Ecoulement Sub- 
ofa at (Phenomenological Modeling of the Wake 

af a Straight Two-Dimensional Base in a Subsonic 


On ear uez. 21 Dec 90, 61p IMFL-90/59 

Text in French; summary in English. Sponsored = Di- 
rection des Recherches, Etudes et Techniques, i 
(France). Centre de Documentation de l’Armement. 


The study modeled the wake of a straight 2D base in a 
subsonic flow using an existing phenomenological 
theory of mixing areas and observation of a vortex 
street structure as shown in ultra-high-speed visual re- 
cordings. Analysis of the pictures showed that, at 
every point in the vortex street cycle, the arrangement 
of vortices in the base’s wake remained similar when 
the height of the base was varied. This similarity was 
independent of the Reynolds number, Mach number, 
and relative thickness of the obstacle. If the effect of 
the type of boundary layer on takeoff is excluded, the 
experiments show that variations in the Strouhal 
number depend on relative obstacle thickness and are 
independent of the Reynolds number. The effects of 
the Mach number are negligible as long as the shock 
waves do not settle in the recirculation area. The drop 
in the diffusion rate of large structures can be as- 
sessed by modeling the vortex street vortices using 
the known solution of viscous vortex diffusion. 


163,272 

PB91-232322/GAR PC E06/MF E06 
Universite de Technologie de Compiegne (France). 
Div. Acoustique et Vibrations Industrielles. 
Caracterisation de Milieux Plans Stratifies (Ondes 
de Type Stoneley; Etude Theorique) (Characteriza- 
tion of Stratified Plane Media (Stonely Waves, The- 
oretical Study)). 

Final rept. 

e Gatignol, M. Rousseau, and H. Franklin. 1991, 


p 

Text in French; summary in English. Prepared in coop- 
eration with Paris-6 Univ. (France). Lab. de Modelisa- 
tion en Mecanique. Sponsored by Direction des Re- 
cherches, Etudes et Techniques, Paris (France). 
Centre de Documentation de I’Armement. 


The study looks at Stonely-Scholte waves in the solid- 
fluid interfaces of strati media, by studying the 
effect of reflections within the solid and fluid media and 
determining the corresponding dispersion curves. Sur- 


face and interface waves are first reviewed; the geo- 
metric method proving their existence and allowi 
their speed to be calculated is presented for Rayleig 
and Stonely waves. The method is then extended to 
multilayers. A numerical study of the Rayleigh-Stonely 
equation for various kinds of fluid- and solid-media 
boundaries is ee dispersion curves are traced 
for a few configurations. Interface-wave dispersion in 
Stratified post m and the speed of energy propagation 
are discussed. A medium that could be considered a 
model of certain ocean depths is introduced; it has 
three fluid-solid interfaces along which modes can 
travel without attenuation. The modes are described in 
detail for a given interface by comparing them to clas- 
sic Stonely waves for semi-infinite media. 


163,273 

PB91-232868/GAR PC A03/MF A01 
Gesellschaft fuer Mathematik und ee 
m.b.H. Bonn, St. Augustin ar ye py F.R 

Parallel and Vector Aspects of a Muttigrid Navier- 
Stokes Solver. 

G. Lonsdale, and A. Schueller. c1991, 31p GMD-550 


The parallel and vector features of modern supercom- 
puters have increased computing power by orders of 
magnitude. However, such machines require new ap- 
proaches when developing numerical algorithms and 
programs for the solution of partial differential equa- 
tions. The paper discusses convergence and efficien- 
aspects affecting the development of a multigrid 
lavier-Stokes solver for computers which support par- 
allelization and vectorization. A general parallelization 
strategy (together with algorithmic improvements), nu- 
merical experiments and results are presented. (Copy- 
right (c) GMD 1991.) 
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AD-A237 904/8/GAR PC A03/MF A01 
University Coll. of North Wales, Bangor. School of 
Electronic E oe oa an 
Fast Acting 
ne no. 3 open Doo 08 Ma 

Das-Gupta. 13 May 91, a6p R/D-6310-MS-01 
Contract DAJA45-90-0-0005 


The spectral transmittance has been studied with si- 
nusoidal phase transmission gratings with 600 lines 
per mm and of varying groove depths from 637nm to 
776nm in order to obtain minimum optical transmission 
in the wavelength range of 500nm to 1000nm. All the 
gratings were formed on photo-resist materials on 
glass substrates using a holographic technique. A high 
degree of attenuation of the zero order beam over a 
small wavelength range is attainable with a single si- 
nusoidal transmission grating of an appropriate groove 
depth. A superposition of two crossed gratings of two 
dissimilar groove depths either on two different glass 
substrate or on a single substrate can provide a very 
low optical transmittance in the band 400-1000nm al- 
though the visibility through such a system is poor. 


163,275 
AD-A237 966/7 Not available NTIS 
Phillips Lab., Hanscom AFB, MA. 

In Pursuit of Higher Photometric Precision. 

R. R. Radick. 1988, 7p Rept no. PL-TR-91-2156 
Availability: Pub. in Atlantic Small Telescopes, p203- 
208 1988. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


163,276 

AD-A238 034/3/GAR PC A03/MF A01 
Naval Weapons Center, China Lake, CA. 

Effect of Cladding Thickness on Attenuation in 
Uniformly Curved fines Optical Fibers. 
Final rept. re ypihe: Fy 

P. L. Overfelt, and G. A. Hewer. Sep 90, 26p Rept 
no. NWC-TP-7104 


This report analyzes the effect of finite cladding thick- 
ness on attenuation loss in uniformly curved single- 
mode optical fibers. An approximate electromagnetic 
analysis valid for relatively small cladding thicknesses 
and fiber radii of curvature in the centimeter to millime- 





ter range is presented. Numerical results for fibers 
used in actual SKYRAY Fiber Optics Project field tests 
are presented and discussed. 


163,277 

AD-A238 099/6/GAR PC A06/MF A02 
Massachusetts Inst. of Tech., Cambridge. 
Characterization of a Sub-Picosecond Dye Laser 
for the Study of Atom-Perturber Collisions. 
Master’s thesis. 

S. A. Fedorchak. Jun 91, 102p 


This thesis covers an in-depth analysis of the pulsed 
laser system to be used in developing a linear tech- 
nique for the time domain study of the change in co- 
herence of atomic superposition states for the Ytter- 
brium atom due to phase-interrupting collisions. The 
hybrid synchronously pumped dye laser yielded opti- 
mally shaped sub-picosecond pulses at the 555.6 nan- 
ometer wavelength. Comparison of the results for the 
experimental trials at the 576 and 555.6 nanometer 
wavelengths yielded an experimental value for the de- 
hasing time, T sub 2 = 621 picoseconds, of the 
- oad | dye used as a saturable absorber dye for the 
rst time. 


163,278 

AD-A238 105/1 Not available NTIS 

Massachusetts Inst. of Tech., Cambridge. Research 

Lab. of Electronics. 

Observations of Periodic Intensity Bursts duri 

fo Start-Up Phase of a Free-Electron-Laser Osci 
or. 

E. Jerby, G. Bekefi, and J. S. Wurtele. 22 Apr 91, 5p 

Contract N00014-90-J-4130 

Availability: Pub. in Physical Review Letters, v66 n16 

p2068-2071, 22 Apr 91. Available only to DTIC users. 

No copies furnished by NTIS. 


No abstract available. 


163,279 

AD-A238 111/9/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Dept. of Electrical Engi- 
neering and Computer Science. 

Inv tion of Superresolution by Incoherent to 
Coherent Conversion. 

Final rept. Jul 88-Mar 91. 

E. N. Leith. 22 May 91, 6p ARO-25896.1-PH 
Contract DAALO3-88-K-0177 


The superresolution method was applied to the prob- 
lem of imagin aoe inhomogeneities. The process 
was combined with phase conjugation imaging, there- 
by producing a very generalize process for imaging 
through inhomogeneities. In particular, a one-pass 
phase conjugation process is effectively converted 
into a two-phase conjugation process. In addition, vari- 
ous other related methods for imaging through inho- 
mogeneities were invented, the most success’ — 
a process that combines electronic holography wit 
femtosecond pulse technology. 


163,280 

AD-A238 118/4 Not available NTIS 
Rochester Univ., NY. Inst. of Optics. 

Effect of Nonlinear Gain on Intensity Noise in 
Single-Mode Semiconductor Lasers. 

G. P. Agrawal. Jan 91, 3p ARO-24626. 170-PH-U1R 
Contract DAAL03-86-K-0173 

Availability: Pub. in Electronics Letters, v27 n3 p232- 
233 Jan 91. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


163,281 

AD-A238 132/5 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Q-Factor of Micrometer-Size Droplets as Optical 
Cavities. 

R. K. Chang, D. H. Leach, and J. Z. Zhang. 1988, 
22p ARO-24091.3-EG 

Contract DAAL03-87-K-0076 

Availability: Pub. in Proceedings of the U.S. Mexico 
Workshop on Electrodynamics of Interfaces and Com- 
posite Systems, v4 p373 1988. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


163,282 
AD-A238 172/1 Not available NTIS 
Rochester Univ., NY. Inst. of Optics. 


Effect of Cross Saturation on Frequency Fluctua- 
tions in a Nearly Single-Mode Semiconductor 


G. R. Gray, and G. P. Agrawal. Mar 91, 4p ARO- 
24626.172-PH-UIR 

Contract DAAL03-86-K-0173 

Availability: Pub. in IEEE Photonics Technol 
ters, v3 n3 p204-206, Mar 91. Available to DTI 
only. No copies furnished by NTIS. 


No abstract available. 


Let- 
users 


163,283 

AD-A238 192/9 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Time of Multiorder Stimulated Raman 
Scattering from Single Droplets. 

W. F. Hsieh, J. B. Zheng, and R. K. Chang. Jun 88, 
4p ARO-24091.2-EG 

Contracts DAAL03-87-K-0076, F49620-85-K-0002 
Availability: Pub. in Optics Letters, v13 n6 p497-499 
Jun 88. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


163,284 

AD-A238 193/7 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Third-Order Optical Sum-Frequency Generation in 
Micrometer-Sized Liquid 

W. P. Acker, D. H. Leach, and R. K. Chang. 15 Apr 
89, 4p ARO-24091.6-EG 

Contracts DAAL03-87-K-0076, DE-AS04-87-AL42879 
Availability: Pub. in Optics Letters, vi4 n8 p402-404, 
14 Apr 89. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


163,285 

AD-A238 194/5 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Photon Lifetime within a Droplet: Temporal Deter- 
mination of Elastic and Stimulated Raman Scatter- 


ing. 

td Zhang, D. H. Leach, and R. K. Chang. Apr 88, 
4p ARO-24091.1-EG 

Contracts DAAL03-87-K-0076, F49620-85-K-0002 
Availability: Pub. in Optics Letters, vi3 n4 p270-272 
Apr 88. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


163,286 

AD-A238 197/8/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
fer nner and -_caiameaiaed Laser Interactions 
with Single Dr 

Final rept. 1 Fob 8 Jan 9 

R. K. Chang. Apr 91, hy He ARO: 25670.8-GS 

Contract DAALO3-88-K 


During the three years of ARO support, significant 
progress has been made toward furthering the under- 
standing of high-intensity laser beam interactions with 
single liquid droplets with radius, a, much larger than 
the input laser wavelength (input). Our research efforts 
can be divi into two parts: (1) laser-induced break- 
down (LIB) of droplets; and (2) nonlinear optical ef- 
fects in droplets. One part of our research was direct- 
ed toward the optical diagnostics of the plasma associ- 
ated with the laser-induced breakdown (LIB) process- 
es. We developed several spectroscopic techniques 
that are capable of providing spatially and temporally 
resolved measurements of the plasma emission and 
transmission. The propagation speed and the optical 
transmission of the breakout plasma from the droplet 
shadow face and from the illuminated face are deter- 
mined. The relative heating of the atoms in the plasma 
is extracted from atomic emission intensities at two dif- 
ferent wavelengths. The other part of our research was 
directed toward the following nonlinear optical effects: 
(1) the generation of stimulated Brillouin scattering 
(SBS) in simple droplets; (2) the determination of the 
angular pattern of stimulated Raman scattering (SRS); 
(3) the two-photon excitation of lasing droplets; and (4) 
the modification of the standard nonlinear wave equa- 
tions to describe the growth and decay of nonlinear 
waves in droplets. 


163,287 
AD-A238 290/1 Not available NTIS 
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Cua Univ., Sieey | pes of Physics. 
Laser Fields in the a of 
homogeneously Broad- 


Use 
Optica Pulse Spee in In 
Absorbers. 


viv M. Zhang, D. J. Gauthier, J. Huang, and T. W. 
Mossberg. 15 Jan 91, 4p ARO-25546.14-PH 
Contract DAALO3-89-K-0004 

Availability: Pub. in Optics Letters, vi6 n2 p103-105, 
15 Jan 91. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


163,288 

AD-A238 329/7 Not available NTIS 
= State Univ., Stillwater. Center for Laser Re- 
search. 

Laser-induced Grating Measurements of Energ 
Migration in Tm,Ho:YAG. : 
V. A. French, and R. C. Powell. 1 May 91, 4p ARO- 
25478.20-PH 

Contract DAALO3-88-K-0025 

Pane ge Pub. in Optic Letters, v16 n9 p666-668, 1 
May 91. Available only to DTIC users. No copies fur- 
nished by NTIS. 


We report, what is to our knowledge the first direct 
measurement of spatial energy is pene among the 
Tm3-+ ions in a Tm,Ho:YAG crystal at room tempera- 
ture. Four-wave mixing techniques were used to estab- 
lish and probe transient laser-induced population grat- 
ings in the Tm3+ ions. The grating decay rate was 
measured as a function of the grating spacing. The re- 
sults show the presence of spatial energy migration 
among the Tm3-+ ions, and the diffusion coefficient of 
this process was measured to be 4 X 10 to the -7th 
power/sq cm/s for a sample containing 8.3 X 10 to the 
20 power/cc Tm3-+ ions. Laser-induced grating(LIG) 
spectroscopy has been shown to be an important 
method of investigating energy transfer among ions in 
solids. It is the only experimental technique that can 
directly measure resonant interactions that result in 
spatial energy migration without spectral transfer. 


163,289 

AD-A238 349/5 Not available NTIS 

Illinois Univ. at Urbana-Champaign. School of Chemi- 

cal Sciences. 

Time-Resoilved Three-Color Coherent Raman 

— Applied to Polycrystalline and Opaque 
s. 

X. Wen, S. Chen, and D. D. Diott. Apr 91, 8p ARO- 

27025.3-CH 

Contract DAAL03-90-G-0030 

Availability: Pub. in Jni. of the Optical Society of Amer- 

ica B, v8 n4 p813-819, Apr 91. Available to DTIC users 

only. No copies furnished by NTIS. 


No abstract available. 


163,290 
AD-A238 365/1/GAR PC A02/MF A01 
re Coll., New York. Ultrafast Spectroscopy and Laser 


re and Physics behind Tunable Solid- 
State Lasers. 

Final rept. 1 Jan 88-31 Dec 90. 

R. R. Alfano, V. Petricevic, and S. G. Demos. 28 Feb 
91, 9p ARO-25293.16-PH 

Contract DAAL03-88-K-0014 


Research was focused in two areas: (1) Using excite- 
and-probe anti-Stokes Raman scattering apparatus, 
the nonequilibrium phonons which participate in the 
overall complex nonradiative decay in tunable solid- 
state laser crystals, were directly identified. Rise and 
decay behavior of different Raman-active phonon 
modes were measured. (2) A new laser ion, Chromium 
4(+) in chromium-doped forsterite was discovered, 
and its spectroscopic and laser characteristics were 
investigated. 


163,291 

AD-A238 381/8/GAR PC A11/MF A03 
Rochester Univ., NY. Inst. of Optics. 

Radial Gradient Lenses Fabricated by the Chemi- 
cal Vapor Deposition = 

Final rept. Aug 85-Jun 

D. T. Moore. Jan 91, 226p ARO-22863.3-PH 
Contract DAAG29-85-K-0174 


Microoptics is a branch of optics that has become in- 


creasingly important within the last decade. The grow- 
ing use of optical fiber and integrated optics, especially 


November 15, 1991 257 





PHYSICS 
Optics & Lasers 


in communications, creates a need for lenses that can 
couple light into and out of the various components, 
such as switches, fiber, and waveguides. Lenses that 
serve as connectors play a vital role in the overall 
system performance. Designers of optical systems 
that couple light into single-mode systems presently 
have several analytical tools for calculating the cou- 
pling efficiency. In the past, the primary tools have 
been the classical formulas for Gaussian beam propa- 
gation. Wagner and Tomlinson advanced the art by 
proposing a coupling integral which accounts for the 
aberrations of an optical system. Their method empha- 
sizes analytic forms for the wavefront and develop- 
ment of formulas for the coupling efficiency in terms of 
the third-order aberrations. 


163,292 

AD-A238 4 Not available NTIS 
Boston Coll, Chestnut Hill, MA. Dept. of Physics. 
Self-Consistent Far-infrared Response of Quan- 
tum-Dot Structures. 

D. A. Broido, K. Kempa, and P. Bakshi. 15 Dec 90, 
6p ARO-26682.6-PH 

Grant DAALO3-90-G-0015 

Availability: Pub. in Physical Review B, v42 n17 
p11,400-11,403, 15 Dec 90. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


163,293 

AD-A238 413/9 Not available NTIS 
Connecticut Univ., Storrs. Dept. of Physics. 

Raman Scattering of Chromium-Doped Halide El- 


pasolite 3 

U. Sliwozuke R. H. Bartram, D. R. Gabbe, and B. C. 
McCollum. 1991, 6p ARO-23118.7-PH 

Contract DAALO3-86-K-0017 

Availability: Pub. in Jnl. of Physics and Chemistry of 
Solids, v52 n2 p357-361 1991. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


163,294 
AD-A238 414/7 Not available NTIS 
Pea Univ. at Austin. 

s Quantum Well Vertical-Cavity Sur- 
tece-Emitting Laser Using Molecular Beam Epitax- 
ial Regrowth. 

C. Lei, T. J. Rogers, D. G. Deppe, and B. G. 
Streetman. 18 Mar 91, 4p ARO-24858.18-EL 
Contract DAAL03-88-K-0060 

Availability: Pub. in Applied Physics Letter, v58 n11 
p1122-1124, 18 Mar 91. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


163,295 

AD-A238 438/6 Not available NTIS 
North Carolina State Univ. at Raleigh. Dept. of Electri- 
cal and Computer Engineering. 

Photoluminescence and Stimulated Emission from 
Monolayer-Thick Pseudomorphic InAs _ Single- 
Quantum-Well Heterostructures. 

J. H. Lee, K. Y. Hsieh, and R. M. Kolbas. 15 Apr 90, 
8p ARO-24477.3-EL 

Avaiability: Pub. in Physical Review B, v41 n11 p7678- 
u7684, 15 Apr 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


163,296 

AD-A238 477/4 Not available NTIS 
Rochester Univ., NY. Inst. of Optics. 

Quantum Noise Limit to the Beam-Pointing Stabili- 
ty is Stimulated Raman Generation. 

|. A. Walmsley. Apr 91, 10p ARO-24626.185-PH-UIR 
Contract DAALO3-86-K-0173 

Availability: Pub. in Jnl. of the Optical Society of Amer- 
ica B, v8 n4 p805-812, Apr 91. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 
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AD-A238 478/2 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
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Growth, Doom, and Quenching of Stimulated 
Raman Scatte ing in Transparent Liquid Droplets. 
J. Zheng, W. F. Hsieh, S. Chen, and R. K. Chang. 
1989, 8p ARO-24091.4-EG 

Contract DAALO3-87-K-0076 

Availability: Pub. in In Laser Materials and Laser Spec- 
troscopy p259-264 1989. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


163,298 

AD-A238 515/1 Not available NTIS 
Washington Univ., Seattle. Dept. of Electrical Engi- 
——e 

Particle-Size Distribution Determination Using Op- 
tical Sensing and Neural Networks. 

A. Ishimaru, R. J. Marks, L. Tsang, C. M. Lam, and 
D. C. Park. 1 Nov 90, 4p ARO-24713.14-GS 
Contract DAALO3-87-K-0032 

Availability: Pub. in Optics Letters, v15 n21 p1221- 
1223, 1 Nov 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


163,299 
AD-A238 516/9 Not available NTIS 


Rochester Univ., NY. Inst. of Optics. 
Effect of Gain Dispersion and Stimulated Raman 
—s on Soliton Amplification in Fiber Ampli- 


ers. 
pte Agrawal. 15 Feb 91, 4p ARO-24626.162-PH- 


Contract DAAL03-86-K-0173 

Availability: Pub. in Optics Letters, vi6 n4 p226-228, 
15 Feb 91. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


163,300 

AD-A238 517/7 Not available NTIS 
Rochester Univ., NY. Inst. of Optics. 

Laser Beam Apodizer Utilizing Gradient-index Op- 
tical Effects in Cholesteric Liquid Crystals. 

J. C. Lee, S. D. Jacobs, and K. J. Skerrett. Mar 91, 
8p ARO-24626.214-PH-UIR 

Contract DAALO3-86-K-0173 

Availability: Pub. in Optical Engineering, v30 n3 p330- 
336 Mar 91. Available only to DTIC users. No copies 
furnished by NTIS. 


The fabrication of laser beam apodizers (or soft aper- 
tures) with large clear apertures using cholesteric 
liquid crystals is described. A soft edge profile is 
achieved by filling a cell with two separate cholesteric 
liquid crystal mixtures with different selective reflection 
bands. The fluid-like property of liquid crystals allows 
them to mix at the interface. In this overlap = the 
reflectivity changes as a function of position. This con- 
cept is applied to the fabrication of two devices: (1) a 
one-dimensional beam apodizer with a clear aperture 
that can be mechanically adjusted by sliding two com- 
plementary devices relative to each other and (2) a cir- 
cular beam apodizer. 


163,301 

AD-A238 519/3 

Boston Univ., MA. Dept. of Physics. 
Electromagnetic Response of Quantum Dots. 

P. Bakshi, D. A. Broido, and K. Kempa. 15 Oct 90, 
5p ARO-26682.2-PH 

Grant DAALO3-90-G-0015 

Availability: Pub. in Physical Review B, v42 n12 p7416- 
7419, 15 Oct 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


Not available NTIS 
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AD-A238 590/4 Not available NTIS 
Rochester Univ., NY. Inst. of Optics. 

Noise in Semiconductor ae and Its Impact on 
Optical Communication Syste: 

G. P. Agrawal. 1990, 14p ARO-24626. 169-PH-UIR 
Contract DAAL03-86-K-0173 

Availability: Pub. in SPIE Laser Noise, v1376 p224-235 
1990. Avaible only to DTIC users. No copies furnished 
by NTIS. 


No abstract available. 
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AD-A238 609/2 Not available NTIS 


University of Southern California, Los Angeles. 

Theory of Beam Coupling and Pulse Shaping of 

ee Laser Pulses in a Photorefractive 
rysta’ 

X. S. Yao, V. Dominic, and J. Feinberg. Dec 90, 10p 

ARO-27005.1-EL-F 

Contract DAAL03-89-G-0077 

Availability: Pub in Jnl. of the Optical Society of Amer- 

ica B, v7 n12 p2347-2355, Dec 90. Available to DTIC 

users only. No copies furnished by NTIS. 


No abstract available. 


163,304 
AD-A238 619/1 Not available NTIS 
Oregon Univ., Eugene. 

Spatial Interference of Macroscopic Light Fields 
From Independent Raman Sources. 

S. J. Kuo, D. T. Smithey, and M. G. Raymer. 1 Apr 
91, 5p ARO-25546.12-PH 

Contract DAAL03-89-K-0004 

Availability: Pub. in Physical Review A, v43 n7 p4083- 
4085, 1 Apr 91. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


163,305 
AD-A238 625/8 Not available NTIS 
Surface Optics Corp., San Dieg 

Coherent Effects in the Scattering of Light from 
Random Surfaces with Symmetry. 

E. R. Mendez, M. A. Ponce, and . Ruiz-Cortes. 1 
Feb 91, 4p ARO-27031. 5-GS-S 

Contract DAAL03-89-C-0036 

Availability: Pub. in Optics Letters v16 n3 p123-125, 1 
Feb 91. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 


163,306 
AD-A238 661/3 Not available NTIS 
City Coll., New York. 

Laser Action in Chromium-Doped Forsterite. 

V. Petricevic, S. K. Gayen, R. R. Alfano, K 
Yamagishi, and H. Anzai. 28 Mar 88, 4p ARO- 
25293.1-PH 

Contract DAAL03-88-K-0014 

Availability: Pub. in Applied Physics Letter, v52 n13 
p1040-1042, 28 Mar 88. Available only to DTIC users. 
No copies furnished by NTIS. 


Prompted by the successful broadly wavelength-tuna- 
ble, room-temperature operation of alexandrite and 
emerald lasers, the surge in research activities on tun- 
able solid-state lasers has been extensive in the 
1980s. The thrust of these research endeavors has 
been twofold: first to look for new host materials for the 
trivalent chromium ion, and second, to search for new 
ions that will lase in commonly used host crystals. 
These efforts have been rewarded by the successful 
wavelength tunable laser operation of Cr3+ in a 
number of hosts, by the discovery of new lasing ions 
trivalent titanium and divalent rhodium as well as by 
the rediscovery of tunable phonon-terminated lasers 
based on divalent transition metal ions Ni2+, Co2+, 
and V2+. 


163,307 

AD-A238 662/1 Not available NTIS 
Yale Univ., New Haven, CT. Dept. of Applied Physics. 
Transmission through Plasma Created by Laser- 
Induced Breakdown of Water Droplets. 

W. F. Hsieh, J. B. re and R. K. Chang. 15 Sep 
89, 4p ARO-25670.6-G 

Contract DAAL03-88-K-0040 

Availability: Pub. in Optics Letters, vi4 n18 p1014- 
1016, 15 Sep 89. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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DE91012494/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Blackbody pumped CO(sub 2) lasers using gaus- 
sian and waveguide cavities. 

J. J. C. Chang, and W. H. Christiansen. 19 Dec 90, 
25p UCRL-JC-104237, CONF-910123-31 

Contract W-7405-ENG-48, Grant NAG-1-176 
OE/LASE ‘91: 4th Society of Photo-Optical Instrumen- 
tation Engineers (SPIE) international symposium, Los 





Angeles, CA (United States), 20-25 Jan 1991. Spon- 
sored b — of Energy, Washington, DC. 
U.S. Sales Only. 


A large scale pulsed laser system with heated tanta- 
lum foils as the blackbody pumping source was built in 
the laboratory. A deeper understanding of the effects 
of pumping configurations and laser modes on the 
blackbody pumped CO(sub 2) laser has been achieved 
through parametric studies using this system. Theoret- 
ical analysis and experimental investigation show the 
feasibility of a slab pumping scheme which may be ap- 
plied to large scale transverse flow laser systems. The 
use of an 8mm tube with waveguide quality enable us 
to generate both gaussian and waveguide modes in 
the same structure with different optics setup. The ex- 
periment demonstrates that high waveguide cavity 
losses can be prevented with large bore structure 
(>4mm) and the advantage of better filling of the laser 
in region by waveguide modes is cl observed. 
he size scaling studies also indicate that there are 
similarity relations of the optimum laser parameters 
between different sizes of tube in optically pumped gas 
lasers. 19 refs., 10 figs., 2 tabs. 


163,309 
DE91013847/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Defect modelling in HRTEM image simulation. 

R. Kilaas. Mar 91, 13p LBL-30661, CONF-910870-17 
Contract ACO3-76SF00098 
Electron Microscopy Society of America (EMSA) 
annual meeting (49th), San Jose, CA (USA), 4-9 Aug 
1991 — by Department of Energy, Washing- 
ton, DC. 


One practical problem in High Resolution Transmis- 
sion Electron Microscopy (HRTEM) image simulation 
is the creation of atomistic models of defect structures. 
The ideal crystal structures are readily represented by 
a relatively small number of “basis” atoms and the 
crystallographic space group. On the other hand, the 
specification of grain boundary between two crystals 
requires the atomic location of possibly thousands of 
atoms, and a HRTEM simulation program will need all 
this information before a calculation can be carried 
out. At the National Center for Electron Microscopy 
(NCEM) at Lawrence Berkeley Laboratory much work 
is carried out in the field of image simulation and after 
spending valuable time writing a one-of-a-kind pro- 
gram each time a new defect structure was to be simu- 
lated, it became apparent that a general program was 
very much needed. A general program for generating 
interface structures should allow the user to define ori- 
entation relationships, specify grain translations with 
respect to the interface etc., all while graphically dis- 
playing the appropriate cross-sections and allowing 
the user to visually move, delete and add single atoms. 
Such a program is currently development at the NCEM 
and is already changing the nature of how defect struc- 
tures are created. 2 refs., 2 figs. 


163,310 

DE91014110/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

Adjustable magnification anamorphic beam ex- 
pander. 

S. R. Escobar. 7 Aug 90, 57p UCRL-ID-106488 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


A visible laser diode package is proposed to substitute 
a Krpton-lon laser for alignment purposes. The pro- 
posed system uses 5 Melles Griot AR coated stock 
lenses. Tests performed to the optics reveal some un- 
desirable properties, such as, astigmatism and spheri- 
cal aberration; however, the interference pattern and 
star test reveals what seems to be a good quality wa- 
vefront. The interference fringes seem to be very 
good, but there still is a small presence of a comalike 
aberration at the fringes extreme. The star test re- 
vealed the system to be about 3 times diffraction limit- 
ed. The system has yet to be tested in an alignment 
situation. As for now, it is ready to be tested with some 
minor alignment adjustments necessary for a good wa- 
vefront quality. A safey memo has been written for 
testing the prototype system at the alignment lab. The 
initial laser diode system alignment method suggested, 
uses a reverse alignment procedure. In this procedure, 
the expected output (30 mm diameter beam) is input 
into the system output and alignment is performed by 
moving the components until the desired system input 
is found; an elliptical beam with 1 mm in the horizontal 
axis and 4 mm in the vertical axis. Once this reverse 


alignment procedure is completed the laser diode is 
placed at the system input. Fine alignment is done with 
the help of shear plate interference patterns in both, 
the 1 mm axis and 4 mm axis. The proposed final opto- 
mechanical a of this system is formed with 
squared adapter plates that are connected by means 
of four support rods where the center of the plate be- 
comes the optical axis. These components are com- 
mercially available and provide high mechanical stabil- 
ity. 1 refs., 20 figs., 2 tabs. 


163,311 
DE$1014471/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 
ttice imaging of antiphase boundaries in GaAs 

rown on Si. 

. Liliental-Weber, M. A. O’Keefe, and J. Washburn. 
Feb 88, 12p LBL-24985, CONF-880841-25 
Contract AC03-76SF00098 
MAS/EMSA microbeam analysis conference, Milwau- 
kee, WI (United States), 7-12 Aug 1988. Sponsored by 
Department of Energy, Washington, DC. 


The growth of GaAs on Si has been recognized as a 
highly desirable technology goal for a number of years. 
However, the large lattice misfit between GaAs and Si 
and the problem of growing a polar crystal on a nonpo- 
lar substrate can result in a high density of lattice de- 
fects, including antiphase disorder. Our studies were 
carried out on GaAs grown by MOCVD on exactly ori- 
ented (100) Si wafers and by MBE on wafers tilted by 
4(degrees) toward (110). In both these cases high den- 
sities of defects, mostly stacking faults and disloca- 
tions, were observed in cross-sectioned samples. Anti- 
phase boundaries APB’s were identified in both types 
of samples by Covergent Beam Electron Diffraction 
(CBED) patterns. For edge-on (110) APB’s high resolu- 
tion images were taken by the Atomic Resolution Mi- 
croscopy. Antiphase ies showed a lattice 
image displacement of 0.14nm across the boundary. 
We have performed multislice calculations for the 
ARM conditions 7 the SHRLI program for the 
model structure of GaAs of up to 4nm thickness con- 
pam: Page APB’s. The model is a pure antiphase 
boundary and does not include any displacement of 
atoms from ideal positions. We could show that anti- 
phase boundaries can be unambiguously identified by 
high-resolution TEM combined with CBED. Lattice im- 
aging of these boundaries can show a typical shift of 
the (I brace)111(r brace) planes across the boundary, 
if the sample thickness falls within a specific, narrow 
range. 6 refs., 3 figs. 


163,312 
DE$1015123/GAR 
Lawrence Livermore National Lab., CA. 


PC A03/MF A01 


Platinum solubility in te laser glass. 
Y. T. Hayden, J. H. Campbell, S. A. Payne, and G. D. 
Wilke. 12 Jun 91, 26p UCRL-JC-105475, CONF- 
910430-15 

Contract W-7405-ENG-48 

Annual —s and exposition of the American Ce- 
ramic Society (ACerS) (93rd), Cincinnati, OH (USA), 28 
Apr - 2 May 1991. Sponsored by Department of 
Energy, Washington, DC. 


Microscopic platinum inclusions (approximately 10--20 
(mu)m), that originate from the melt containers, have 
been a major cause of optical damage in phosphate 
laser glasses. One way to eliminate such inclusions is 
to dissolve them in the glass matrix. The relative solu- 
bility of platinum in three commercial phosphate laser 

lasses is reported. The results show that the lowest 

\(sub 2)O(sub 3)-containing phosphate glass has the 
highest Pt solubility. Moreover, the Pt solubility de- 
creases linearly with increasing, Al(sub 2)O(sub 3) 
content. Activation energies for Pt dissolution are 
found to be nearly equivalent for the three glasses. 
Laser-excited fluorescence of the Pt-ion is reported. 6 
refs., 6 figs., 1 tab. 


163,313 
DE91015329/GAR PC A03/MF AO1 
Oak Ridge National Lab., TN. 

High-resolution Z-contrast imaging of superiat- 
tices and heterostructures. 

S. J. Pennycook, D. E. Jesson, and M. F. Chisholm. 
Jun 91, 20p CONF-910322-2 

Contract ACO5-840R21400 ; : 
Oxford conference on microscopy of semiconducting 
materials (7th), London (United yoy ee 25-28 Mar 
1991 —_— by Department of Energy, Washing- 
ton, DC. 


The Z-contrast technique for high-resolution imaging 
provides incoherent images with column-by-column 
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compositional sensitivity, therefore allowing a direct in- 
terpretation of interfacial structures to be made to first 
order. This capability is illustrated through studies of 
interfaces in epitaxial silicides and ultrathin (Si(sub 
m)Fe(sub n))(sup p) superlattices. Interface defects 
observed at the (100) Si/CoSi(sub 2) interface are 
linked to Si surface defects preserved during growth of 
the thin silicide template. At Si/Ge interfaces grown by 
MBE, new ordered arrangements have been observed 
and attributed to a Si/Ge atom exc’ mechanism 
occurring during growth of Si over a 2 (times) 1 recon- 
structed Ge surface. Anticipated performance of a 300 
be — STEM is briefly discussed. 28 refs., 
S. 


163,314 

DE91015393/GAR PC A03/MF A01 
Kansas Univ., Lawrence. Dept. of Chemistry. 

ee re eee nes epee, 


, 1990-November 14, 1991. 
S. 1. Chu. Jun 91, 19p DOE/ER/14159-1 
Contract FG02-90ER14159 
Sponsored by Department of Energy, Washington, DC. 


This report discusses the following topics: nonadiaba- 
tic geometric phases of multiphoton transitions; non- 
perturbative treatments of level shifts of excited states 
in strong fields; multiple high-order harmonic genera- 
tion in intense laser fields; quantum fractal character of 
quasi-energy states in multi-color fields; complex- scal- 
ing Fourier-grid Hamiltonian method for intense-field 
multiphoton resonances; and microwave driven multi- 
photon excitation dynamics in Rydberg atoms: Fast 
Fourier transformation propagation method. 


163,315 

DE91769496/GAR PC A03/MF A01 

i Frascati (Italy). Dipt. Tecnologie Intersettoriali 
i Base. 

Gain saturation in bunched FEL’s: Si model. 

G. Dattoli, C. Mari, and A. Renieri. 1990, 23p ETDE- 

IT-91-22 

U.S. Sales Only. 


The paper proposes a simple phenomenologi 
model of gain saturation for free electron lasers (FELs) 
operating with a bunched e-beam. The model is based 
on an anal with that of conventional lasers, and, in 
spite of its simplicity, the obtained results are in close 
agreement with the numerical simulations performed 
within the context of a more complete theory. 


163,316 
N91-26520/7/GAR PC A03/MF A01 
Sunmie” Lees - Sub-Hertz Relative Frequency 
ie ram. 
Stabilization of Two Diode Laser Pumped Nd:YA 
Lasers Locked to a Fabry-Perot interferometer. 
Final Report. 
R. L. Byer. 1990, 35p NAS 1.26:184957, NASA-CR- 
184957 
Contract NAG1-839 
Two laser pumped Nd:YAG lasers were frequency sta- 
bilized to a commercial 6.327 GHz free spectral range 
Fabry-Perot interferometer yielding a best case beat- 
note linewidth of 330 MHz. In addition, a Fabry-Perot 
interferometer with a free spectral r: of 680 MHz, a 
linewidth of 25 kHz, and a finesse of 27,500 was built, 
and when it was substituted in place of the commercial 
interferometer, it produced a robust and easily repeat- 
able beatnote linewidth of 700 MHz. 


163,317 
N91-26521/5/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

New Laser Materials for Laser Diode Pumping. 
Annual Report. 

H. P. Jenssen. Dec 90, 14p NAS 1.26:187786 
Contract NAG1-924 


The potential advantages of laser diode pumped solid 
state lasers are many with high overall efficiency being 
the most important. In order to realize these advan- 
tages, the solid state laser material needs to be opti- 
mized for diode laser pumping and for the particular 
application. In the case of the Nd laser, materials with 
a longer upper level radiative lifetime are desirable. 
This is because the laser diode is fundamentally a cw 
source, and to obtain high energy storage, a long inte- 
gration time is nec . Fl crystals are investi- 
gated as host materials for the Nd laser and also for IR 
laser transitions in other rare earths, such as the 2 
micron Ho laser and the 3 micron Er laser. The ap- 
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i“ ‘cach is to investigate both known crystals, such as 
Y2F8, as well as new crystals such as NaYF8. Em- 
ee is on the growth and spectroscopy of BaY2F8. 

two efforts are parallel efforts. The growth effort 
is aimed at establishing conditions for obtaining large, 
high quality boules for laser samples. This requires nu- 
merous experimental growth runs; however, from 
— a samples suitable for spectroscopy become 
available 


163,318 
N91-27530/5/GAR PC A10/MF A03 
seme — Chestnut Hill, MA. 

ransfer Processes Between TM(3+) and 
HOW?) fr in LIYF4. 


Doctoral thesis. 

G. Oezen. Jul Ot, 204p NAS 1.26:187578, NASA- 
CR-187578 

Contract NAG1-955 


The spectroscopic properties of the crystal LiYF4 
doped with Thulium (Tm) and Holmium (Ho) ions are 
studied. The basic processes are discussed that regu- 
late the transfer of energy between these two ions in 
this crystal. In this system Tm is considered the donor 
ion and the Ho the acceptor ion. Spectral data were 
Ye on > en samples available: LiYF4:Tm(3+) 

fms cent), LIYF4:Ho(3+) (1 percent), and 
Lveaf ey (5 percent), Ho(3+) (0.2 percent). 
data, which include absorption, lumines- 

cence, aes ean and the response to pulsed excita- 
tion in a wide te 2 of oe allowed to look at 
the ener ster processes by considering the ki- 
netic evolution of the emission of the two ions (donor 


and acceptor) involved in — a and Sa — 
spectroscopic properties related to them. This inclu- 
-_s — coach has led to the validation of the physical 
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N91-27956/2/GAR PC A03/MF A01 
Sam Houston State Univ., Huntsville, TX. Dept. of 


ysics. 
Optical _ Electrical Properties of Thin Supercon- 
ims. 


ducting 

Final Report, 1 Jun - 31 Dec 1990. 

B.C. ‘oooh aa and F. C. Jing. 31 Dec 90, 49p NAS 
1.26:1 NASA-CR-188668 

Contract NAG5-1347 


Infrared spectroscopic techniques can provide a vital 
probe of the superconducting energy gap which is one 
of the most fundamental physical properties of super- 
conductors. Currently, the central questions regarding 
the optical properties of superconductors are how the 
energy gap can be measured by infrared techniques 
and at which frequency the gap exists. An effective in- 
frared spectroscopic method to investigate the super- 
conducting energy gap, Eg, was developed by using 
the Bomem DA 3.01 Fourier Transformation Spectro- 
photometer. The reflectivity of a superconducting thin 
film of YBaCuO deposited on SrTiO3 was measured. A 
shoulder was observed in the superconducting state 

reflectance R(sub S) at 480/cm. This gives a value of 
Eg/ kT(sub c) = 7.83, where k is the Boltzmann con- 
stant and T(sub c) is the superconducting transition 
temperature, from which, it is suggested that YBaCuO 
is a very strong coupling superconductor. 


163,320 
N91-27967/9/GAR 
(Order as N91-27962/0/GAR, PC ~~ A 


Nagoya Univ. (Japan). Dept. of Electrical ‘oer 
Characteristics of Corona-Preioniz 


Laser. 

T. Yasuda, T. Suzuki, K. Nakamura, C. Yamabe, and 
K. Horii. May 91, 9p 

in National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 46-54. 


Corona-preionized ultraviolet TEA lasers were exam- 
ined; TEA-N2 laser and KrF excimer laser. Capaci- 
tance Cs, which is related to preionization, is opti- 
mized. The value of the Cs should be determined to 
consider both the uniformity of discharge and the de- 
crease in breakdown voltage. The laser power in the 
N2 ae is saturated at about E/P = 11.5 V/cm/Torr. 
In the KrF laser, the laser power is increased with in- 
creasing total pressure of the laser gas mixture and 
has the maximum value at F2/He is nearly equal or 
approximately 2/40 Torr. 
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2) 
Technological Univ. of Nagaoka (Japan). Lab. of Beam 
Technology. 
Pulse-Power Technology and Its Applications at 


, Nagaoka. 
K. Yatsul, K. Masugata, Y. Sekimoto, W. Jiang, and 
G. Imada. May 91, 10p 
In National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 55-64 (See 
N91-27962 19-75). Sponsored in Part by Ministry of 
Education, Science and Culture. 


An overview is presented on recent progress of pulse- 
power oe y and its applications at the Laborato- 
ry of Beam Technology, Nagaoka University of ly <4 
nology. Even in a very short time, extremely hi 
power density will be achieved, which significantly i. 
fers from a normal state. In fact, various applications 
can be available in a wide area. It includes research 
and development in (1) inertial confinement fusion, (2) 
applications in material science, and (3) applications in 
laser engineering. 


163,322 
N91-28078/4/GAR 
(Order as N91-28063/6/GAR, PC — 


) 
Alabama A and M Univ., Huntsville. Dept. of Physics. 
Growth and Characterization of Crystals for IR De- 
=? and Second Harmonic Gerneration De- 

S. 

R. B. Lal, A. K. Batra, S. M. Rao, S. S. Bhatia, and K. 
P. Chunduru. 1989, 6p 
In Its NASA-Hbcu Space Science and Engineering Re- 
search Forum Proceedings p 84-89. Sponsored in Part 
by Clarkson Univ. 


Two types of materials, L-arginine phosphate (LAP) 
and doped triglycine sulfate (TGS), are examined for 
their growth characteristics and relevant properties for 
second harmonic generation and IR detector applica- 
tions, respectively. 
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N91-28093/3/GAR 
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Hampton Univ., VA. Dept. of Physics. 

10-Watt CW Photodissociation Laser with lodo 
Perfluoro-Tert-Butane. 

B. Tabibi, and D. D. Venable. 1989, by 4 

In Alabama A & M Univ., NASA- Hbcu pace Science 
and Engineering Research Forum Proceedings p 218- 


NASA has been investigating the feasibility of direct 
solar-pumped laser systems for power beaming in 
space. Among the various gas, liquid, and solid laser 
systems being proposed as candidates for solar- 
— lasers, the iodine photodissociation gas laser 
as demonstrated its potential for space application. 
Of immediate attention is the determination of system 
requirements and the choice of lasants to improve the 
system efficiency. The development of an efficient 
iodine laser depends on the availability of a suitable 
iodide which has favorable laser kinetics, chemically 
reversibility, and solar energy utilization. Among the 
various alkyliodide lasants comparatively tested in a 
oma on system, perfluoro- tert-butyl iodide, T- 
C4F9I, was found to be the best. However, the operat- 
ing conditions for the laser medium in a continuous! 
pumped and continuous-flow iodine laser differ consid- 
erably from those in the pulsed regime. The results of 
the continuous wave ( ) laser performance from t- 
C4F9I are reported. Perfluoro- n-propyl iodide, n-C3F7I 
is used for comparison because of its universal use in 
photodissociation iodine lasers. 


163,324 
N91-28105/5/GAR 
(Order as N91-28063/6/GAR, PC nee) 


Alabama A and M Univ., Normal. 

erosol Speckle Effects on Atmospheric Pulsed 
Lidar Backscattered Signals. 
S. R. Murty. 1989, 9p 
Grant NSG-8037 
In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 304- 
312. 


Lidar systems a atmospheric aerosols as targets 
exhibit return signal amplitude and power fluctuations 
which indicate speckle effects. The effects of refrac- 
tive turbulence along the path on the aerosol speckle 
field propagation and on the decorrelation time are 
studied for coherent pulsed lidar systems. 
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N91-28117/0/GAR 
(Order as N91-28063/6/GAR, PC oar t-74 


Hampton Univ., VA. Dept. of Physics. 

XeCi Laser Pumped lodine Laser Using T-C4f9i. 

|. H. Hwang, and K. S. Han. 1989, 7p 

Contract NAG1-441 

In Alabama A & M Univ., NASA-Hbcu Space Science 
- Engineering Research Forum Proceedings p 398- 
404. 


An iodine photodissociation laser using t-C4F9I as the 
active material was pumped by an XeCi laser. An 
iodine laser output eo 3 mJ with pulse duration 
of 25 ns was obtained in the pumpi - pulse energy 
was 80 mJ, the iodide pressure was 70 torr, and the 
reflectance of the output mirror was 85 percent. The 
high pumping efficiency and low threshold pump 
power achieved in this experiment are attributable to 
the high absorption cross section at the pump laser 
wavelength (308 nm) of the iodide used. 
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N91-28120/4/GAR 
(Order as N91-28063/6/GAR, PC ae 4 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Development of Flashiamp-Pumped Q-Switched 
— Lasers for Mid-infrared Lidar Appli- 
cation. 

Y. S. Choi, K. H. Kim, D. A. Whitney, R. V. Hess, and 
N. P. Barnes. 1989, 6p 

Contract NAG1-877 

In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 422- 


A flashlamp-pumped 2.1 micron Ho:Tm:Cr:YAG laser 
was studied for both normal mode and Q-switched op- 
erations under a wide variety of experimental condi- 
tions in order to optimize performance. Laser output 
energy, slope efficiency, threshold and pulselength 
were determined as a function of operating tempera- 
ture, output mirror reflectivity, input electrical energy 
and Q-switch opening time. The measured normal- 
mode laser thresholds of a Ho(3+) (0.45 atomic 
percent):Tm(3+) (2.5 atomic percent):Cr(3+) (0.8 
atomic percent):YAG crystal ranged form 26 to 50 J 
between 120 and 200 K with slope efficiencies up to 
0.36 percent with a 60 percent reflective output mirror. 
Under Q-switched operation the slope efficiency was 
90 percent of the normal-mode result. Development of 
solid state lasers with Ho(3+), Tm(3+) and/or Er(3+) 
doped crystals has been pursued by NASA for eye- 
dafe mid-infrared LIDAR (light detection and ranging) 
application. As a part of the project, the authors have 
been working on evaluating Ho(3+):Tm(3 +): PE 
:YAG crystals for normal-mode and Q-switched 
micron laser operations in order to determine an om 
mum Tm(3-+) concentration under flashlamp pumping 
conditions. Lasing properties of the Ho(3 +) in the mid- 
infrared region have been studied by many research 
groups since the early 1960’s. However, the technolo- 
By of those lasers is still premature for lidar application. 
order to overcome the inefficiency related to narrow 
absorption bands of the Ho(3 +), Tm(3+-) and Er(3+), 
the erbium has been replaced by chromium. The im- 
provement in flashlamp-pum Ho(3+) laser effi- 
— has been demonstrated recently by several re- 
searc! — by utilizing the broad absorp tion spec- 
trum of Cr(3+) which covers the lashiamg' ‘Ss emission 
im. Efficient energy transfer to the Tm(3+) and 
then the Ho(3+) occurs subsequently. It is known that 
high Tm(3+) concentration and low Ho(3+) concen- 
tration are preferred to achieve a quantum efficiency 
approaching two and to avoid —_ reabsorption 
losses. However, determination of the optimum 
Tm(3+) concentration required to ensure efficient 
energy transfer from Cr(3+) to Tm(3+) and from 
Tm(3+) to Ho(3+) has not been made in the 
Ho:Tm:CR:YAG crystal. The results obtained so far are 
given. 
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N91-28126/1/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 
A04) 


Alabama A and M Univ., Normal. 
Surface Roughness of Flat and Curved Optical 


Surfaces. 

M. C. George, B. J. Reddy, H. > aaaamnaae M. Perera, 
and P. Venkateswarlu. 1989, 7p 

Contract NAG8-29 

In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 482- 


Surface roughness measurement has several applica- 
tions. Even a few A roughness will cause scattered 
light in optical systems. Smooth surfaces are required 
in a wide variety of instruments. For example, the out- 
puts of the high power lasers are limited by the surface 
roughness of mirrors and windows. Similarly, the infor- 
mation storage capacity of magnetic media is limited 
by the roughness of the surface. Roughness reduces 
the resolving power of optics and distorts images. The 
performance of certain thin film components in elec- 
tronic industries is affected by the roughness on the 
film surface. X-ray astronomical telescopes require 
smooth curved surfaces. To improve the surface qual- 
ity, super sensitive detection methods are required. 
Wide ranging measurement techniques are developed 
based on interferometry, electron microscopy, C-rays, 
ellipsometry, light scattering, and using mechanical 

lus, etc. Though there are several techniques avail- 
able for measurement and evaluation of the surfaces, 
no single technique is fully adequate. Also, the tech- 
nique used should be nondestructive and highly sensi- 
tive. So, an optical heterodyne profilometer was fabri- 
cated. Its current sensitivity is much better than 10A 
rms. It is a noncontact and nondestructive technique. 
The instrument can be operated even by unskilled per- 
sonnel for routine measurements. 
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PAT-APPL-7-388 870/GAR PC NO3/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Fiber optic diffraction grating maker. 

Patent Application. 

V. A. Deason, and M. B. Ward. Filed 3 Aug 89, 30p 
DE91011604 

Contract ACO7-761D01570 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A compact and portable diffraction grating maker is 
comprised of a laser beam, optical and fiber optics de- 
vices coupling the beam to one or more evanescent 
beam splitters, and collimating lenses or mirrors direct- 
ing the split beam at an appropriate photosensitive ma- 
terial. The collimating optics, the output ends of the 
fiber optic coupler and the photosensitive plate holder 
are all mounted on an articulated framework so that 
the angle of intersection of the beams can be altered 
at will without disturbing the spatial filter, collimation or 
beam quality, and assuring that the beams will always 
intersect at the position of the plate. 4 figs. 
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PAT-APPL-7-398 585/GAR 
Los Alamos National Lab., NM. 
Blue-green upconversion laser. 
nat A agg 

pen. Sex and G. E. Faulkner. Filed 25 Aug 89, 
Soe DE91011549 
Contract W-7405-ENG-36 
This a invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A01 


A blue-green laser (450-550 nm) uses a host crystal 
doped with Tm(sup 3+). The Tm(sup 3+) is excited 
through upconversion by a red pumping laser and an 
IR pumping laser to a state which transitions to a rela- 
tively lower energy level through emissions in the blue- 
green band, e.g., 450.20 nm at 75 K. The exciting laser 
may be tunable dye lasers or may be solid-state semi- 


conducting laser, e.g., GaAlAs and InGaAlP. (ERA ci- 
tation 16:018123) 
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PAT-APPL-7-400 621/GAR PC NO3/MF A01 
A.T. and T. Technologies, Inc., Albuquerque, NM. 


Integrated injection-locked semiconductor diode 


Patent Application. 

G. R. Hadley, J. P. Hohimer, and A. Owyoung. Filed 
30 Aug 89, 4p DE91011599 

Contract ACO4-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A continuous wave ne injection-locked high- 
power diode laser arr: bay fed gm provided with an on-chip in- 
dependently-controlled master laser. The integrated 
injection locked high-power diode laser array is capa- 
ble of continuous wave lasing in a single near-diffrac- 
tion limited output beam at single-facet power levels 
up to 125 mW (250 mW total). Electronic steering of 
the array emission over an angle of 0.5 degrees is ca- 
pable by varying current to the master laser. The 
master laser injects a laser beam into the slave array 
by reflection of a rear facet. 5 figs. 
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PAT-APPL-7-412 713/GAR PC NO3/MF A01 
Oak Ridge National Lab., TN. 
Non-intrusive beam power monitor for high power 
wen or continuous wave lasers. 

‘atent Application. 
R. A. Hawsey, and M. B. Scudiere. Filed 26 Sep 89, 
22p DE91011615 
Contract AC05-840R21400 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A system for monitoring the output of a laser is provid- 

ed in which the output of a photodiode disposed in the 
cavity of the laser is used to provide a correlated indi- 
cation of the laser power. The photodiode is disposed 
out of the laser beam to view the extraneous light gen- 
erated in the laser cavity whose intensity fa been 
found to be a direct correlation of the laser beam 
output power level. Further, the system provides 
means for monitoring the phase of the laser output 
beam relative to a modulated control signal through 
the photodiode monitor. 4 figs. 
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PAT-APPL-7-418 069/GAR PC NO3/MF A01 
EG and G Idaho, Inc., idaho Falls. 

Multipulsed dynamic moire interferometer. 

Patent Application. 

V. A. Deason. Filed 10 Jun 89, 29p DE91011608 
Contract ACO07-761D01570 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An improved dynamic moire interferometer is de- 
scribed that is comprised of a lasing medium providing 

a plurality of beams of coherent light, a multiple q- 
switch producing multiple trains of 100,000 or more 
pulses per second, a combining means collimating 
multiple trains of pulses into substantially a single train 
and pon beams to specimen gratings affixed to a 
test material, and a controller, tri ing and sequenc- 
ing the emission of the pulses with the occurrence and 
recording of a dynamic loading event. 5 figs. (ERA cita- 
tion 16:018390) 
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PAT-APPL-7-420 433/GAR PC NO3/MF A0O1 
Lawrence Livermore National Lab., CA. 

X-ray laser. 

Patent Applicatio 

J. Nilsen. Filed 12 Oct ti 27p DE91011705 
Contract W-7405-EN 

This csamigmans invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An X-ray laser that lases between the K edges of 
carbon and ag Man i.e. between 44 and 23 Ang- 
stroms, is provided. The laser comprises a silicon and 
dysprosium foil combustion that is driven by two 
beams of intense line focused optical laser radiation. 
Ground state nickel-like dysprosium ions are resonant- 
ly photo-pumped to their u) X-ray laser state by line 
emission from hydrogen-like silicon ions. The novel X- 
ray laser should prove especially useful for the micros- 
copy of biological specimens. 


163,334 
PAT-APPL-7-421 043/GAR PC NO3/MF A01 
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PHYSICS 
Optics & Lasers 


ne ee - 
method of preparation of solid 
state dye laser rods. 


ey Application 
E. Hermes. Filed 13 Oct 89, 27p DE91011606 
Coane W-7405-ENG-36 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention includes solid polymeric-host 

laser rods prepared using bulk polymerization of a: 

Ps bay ester bogeyame nr beptem yates pe) with 
's) capable o' how poem laser oscillation and po- 

bse > bape initiator under mild ther- 


which alleviates induced stress without having 
to anneal the polymers at pe borne temperatures. 
(>85(degrees)C). 
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PAT-APPL-7-423 165/GAR Pn NO3/MF A01 


stain oo component 

— of — low pons ons smail physical 
Patent Applica 
M. D. Rosen, and D. L. Matthews. Filed 18 Oct 89, 
43p DE9101 1646 
Contract W-7405-ENG-48 
This Government-owned invention available for U.S. li- 

censing 5 oo. for foreign licensing. Copy of 
application available NTIS. 


It is an object of this invention to provide an X-ray laser 
that is driven by an = abe poms laser or lasers of ee 
energy small physical size. Another object of 

this invention is to provide a method of driving an X-ray 
laser with an optical laser or lasers of relatively low 
energy and small physical size. Additional objects, ad- 

vantages and novel features of the invention are set 
forth in part in the description included in this report. 
The and advantages of the invention may be 
realized and attained by means of the instrumentalities 
and combinations particularly pointed out in the ap- 
pended claims. 8 figs. 
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PAT-APPL-7-428 540/GAR PC NO3/MF A01 
nn mee Livermore National Lab., CA. 

Peso a — ™ 

L. A. Hackel. I riled 30 Oct 89, 39p DE91011678 
Contract W-7405-ENG-48 

This mange gears invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A ring laser is disclosed that produces a single fre- 
quency of laser radiation in either the pulsed mode of 
operation or the continuous waveform (cw) mode of 


op 
having a desired direction of travel and 
polarization, and a Q-switch. An output coupler 
pr havi a high reflectivity, such as 94%, is dis- 
closed. Also disclosed is a self-seeded method of op- 
eration in which the laser can provide a pulse or a 
cumenes ene ee te ee eee 
= single frequency with a high degree of — 
tude stability and temporal stability. In operation, the 

laser is pa pe in continuous wanelian ton (cw) at a low 
power output with the Q-switch introducing a loss into 
the resonating cavity. Pumpi stad to store enevay. Whe 
level, causing =n an — to store energy. When 
a pulse i is desired, the Q-switch is actuated to substan- 
tially reduce the losses so that a pulse can build up 
based on the low level cw oscillation. The pulse quickly 
builds, wn the stored energy in the gain medium to 
bo repeat high power pulse. The process may 
repeated to — a series of high power pulses of 
consistent single frequency. (ERA citation 

46:01 8129) 
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PAT-APPL-7-469 996/GAR PC NO3/MF A01 
A.T. and T. Technologies, Inc., Albuquerque, NM. 
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Optics & Lasers 


lon-i ited planar-buried-heterostructure 
diode % 

Patent Application. 

T. M. Brennan, B. E. Hammons, D. R. Myers, and G. 
A. Vawter. Filed 25 Jan 90, 27p DE91011556 
Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A Planar-Buried-Heterostructure, Graded-Index, Sepa- 
rate-Confinement-Heterostructure semiconductor 
diode laser 10 includes a a quantum well or multi- 
quantum well active stripe 1 between a p- 


type com| 

14 and an n-type com) — Group 3-5 
cladding layer 16. The oor iow 10 inc! an ion implant- 
ed n-type region 28 within the p-type cladding layer 14 
and further includes an ion implanted p- region 26 
within the n-type cladding layer 16. The ion implanted 
regions are disposed for defining a lateral extent of the 
active stripe. 4 figs. 


disposed 
ly on Group 3-5 ae layer 


PATAP APPL-7-501 210/GAR PC NO3/MF A01 
Lawrence Livermore National Lab., CA. 
Resonantly photo-pumped nickel-like erbium x-ray 


Patent ication. 

J. Nilsen. Filed 29 Mar 90, 30p DE91011633 
Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A resonantly photo-pumped x-ray laser (10) that en- 
hances the gain of several laser lines that also lase 
because of collisional excitations and recombination 
processes, is described. The laser comprises an alumi- 
= (12) and erbium (14) foil combination (16) that is 

riven by two beams (18, 20) of intense line focused 
o 24) optical laser radiation. Ground state nickel-like 
erbium ions (34) are resonantly photo-pumped by line 
emission from hydrogen-like aluminum ions (32). 3 


figs., 1 tab. 
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PAT-APPL-7-527 966/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Electro-Optic Line Narrowing of Optical Paramet- 
ric Oscillators. 

Patent Application. 

B. P. Boczar. Filed 21 May 90, 18p AD-D014 944/3 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


In the present invention a nonlinear crystal of an opti- 
cal parametric oscillator is provided with a pump pulse 
and electrodes for —— igh voltage to the crys- 
tal during the pump pulse high voltage is switched 
from one level to another during the pump pulse dura- 
tion. The initial value of the high voltage determines 
the position of the frequency center of the optical para- 
metric oscillator gain profile because the indices of re- 
fraction are a function of the applied voltage due to the 
electro-optic effect. During the pump pulse, when the 
high voltage is switched to some other value, a new 
set of momentum and energy conservation conditions 
results. This causes a frequency shift in the gain pro- 
file. Thus the oscillator is provided with two differing 
gain profiles during the pump pulse. The output fre- 

quency of the oscillator is only those frequencies in 
both gain profiles. 
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PAT-APPL-7-608 452/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

St stems with 


ereoscopic Camera and Viewing 
Undistorted Depth Presentation and Reduced or 


D. B. Diner. Filed : 2 Nov 90, 42p N91-24878/1 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Methods for providing sterecscopic image presenta- 
tion and stereoscopic configurations using stereo- 
scopic pas na systems having conv or parallel 
cameras may be set up to reduce or eliminate errone- 
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ously perceived accelerations and decelerations by 
proper selection of parameters, such as an image 
magnification factor, q, and intercamera distance, 2w. 
For converged cameras, q is selected to be equal to 
Ve - qwi = 0, where V is the camera distance, e is half 
the interocular distance of an observer, w is half the 
intercamera distance, and | is the actual distance from 
the first nodal point of each camera to the conver- 
gence point, and for parallel cameras, q is selected to 
be equal to e/w. While converged cameras cannot be 
set up to provide fully undistorted three-dimensional 
views, they can be set up to provide a linear relation- 
ship between real and apparent depth and thus mini- 
mize erroneouly perceived accelerations and decel- 
erations for three sagittal planes, x = -w, x = 0, and x 
= +w which are indicated to the observer. Parallel 
cameras can be set up to provide fully undistorted 
three-dimensional views by controlling the location of 
the observer and by magnification and shifting of left 
and right images. In addition, the teachings of this dis- 
closure can be used to provide methods of stereo- 
scopic image presentation and stereoscopic camera 
configurations to produce a nonlinear relation between 
perceived and real depth, and erroneously produce of 
enhance perceived accelerations and decelerations in 
order to provide special effects for entertainment, 
training, or educational purposes. 
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PAT-APPL-7-608 764/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Optical Soliton Source. 

Patent application. 

I. N. Duling. Filed 5 Nov 90, 23p AD-D014 942/7 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An optical source for producing short optical pulses 
comprises first and second optical loops coupled to- 
gether by a beam splitter so as to define a figure eight 
optical path in which a light beam propagating toward 
the beam splitter in one of the first and second loops is 
split by the beam splitter to form two light beams prop- 
agating in opposite directions around the other of the 
first and second loops. The first loop includes a direc- 
tion dependent loss element for reducing the intensity 
of light propagating in predetermined direction around 
the first loop, and the second loop includes an element 
having an intensity dependent nonlinear optical trans- 
mission characteristic. One of the first and second 
loops includes an optical gain medium. Coupling appa- 
ratus is also provided for coupling pump light into the 
loop including the gain medium and for coupling optical 
pulses out of the source. 
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PAT-APPL-7-633 746/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Real Time Pre-Detection Dynamic Range Com- 


pression. 

Patent Application. 

H. Liu. Filed 5 Dec 90, 15p N91-23890/7 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A real time, pre-detection optical dynamic range com- 
pression system uses a photorefractive crystal, such 
as BaTiO3 or LINDO3, in which light induced scattering 
from crystal inhomogeneities of the optical input 
occurs as a nonlinear function of the input intensity. 
The greater the intensity, the faster random interfer- 
ence gratings are created to scatter the incident light. 
The unscattered portion of the optical signal is there- 
fore reduced in dynamic range over time. The amount 
or range of dynamic range compression may be con- 
trolled by adjusting the time of application of the uns- 
cattered crystal output to the | prenneroma with 
regard to the time of application of the optical input to 
the crystal. 
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PAT-APPL-7-653 605/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


Non-Mechanical Optical Path Switching and Its Ap- 
plication to Dual Beam Spectroscopy Including 
Gas Filter Correlation Radiometry. 

Patent Application. 

G. W. Sachse, and L. Wang. Filed 11 Feb 91, 19p 
N91-23889/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A non-mechanical optical switch is provided for alter- 
nately switching a monochromatic or quasi-monochro- 
matic light beam — two optical paths. A polarizer 
polarizes light into a single, e.g., vertical component 
which is then rapidly pres ulated into vertical and hori- 
zontal components by a polarization modulator. A po- 
larization beam splitter then reflects one of these com- 
ponents along one path and transmits the other along 
the second path. In the specific application of gas filter 
correlation radiometry, one path is directed through a 
vacuum cell and one path is directed through a gas 
correlation cell containing a desired gas. Reflecting 
mirrors cause these two paths to intersect at a second 
polarization beam splitter which reflects one compo- 
nent and transmits the other to recombine them into a 

larization modulated beam which can be detected 

y an appropriate single sensor. 
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PAT-APPL-7-681 288/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Birefringent Filter Design. 

Patent Application. 

C. H. Bair. Filed 8 Apr 91, 19p N91-23472/4 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A birefringent filter is provided for tuning the wave- 
length of a broad band emission laser. The filter com- 
prises thin plates of a birefringent material having 
thicknesses which are non-unity, integral multiples of 
the difference between the thicknesses of the two thin- 
nest plates. The resulting wavelength selectivity is 
substantially equivalent to the wavelength selectivity 
of a conventional filter which has a thinnest plate 
having a thickness equal to this thickness difference. 
The present invention obtains an acceptable tuning of 
the wavelength while avoiding a decrease in optical 
quality associated with conventional filters wherein the 
respective plate thicknesses are integral multiples of 
the thinnest plate. 
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PAT-APPL-7-699 289/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

— ronous Strobe Apparatus for Flow Visualiza- 


Patent Application. 

J. M. Franke, S. B. Jones, B. D. Leighty, and D. B. 
Rhodes. Filed 6 May 91, 22p N91-25392/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention relates generally to flow visual- 
ization and, more specifically, to a strobed laser light 
curtain used for wind tunnel testing of rotating bodies. 
A laser produces a continuous beam which is strobed 
by a Bragg cell. The strobed beam is converted into a 
— light curtain by an optics —-. A synchroniz- 

circuit provides an output signal to a Bragg cell 
aver which is coupled to the Bragg cell. The synchro- 
nizing circuit allows the user to set the pulsed duration 
of the strobe, the number of strobes per revolution, 
and the deiay. The invention is particularly useful in 
wind tunnel testing of rotating blades, but could also 
be used for measuring other periodic motions. 
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PATENT-5 003 547 Not available NTIS 
Department of the Navy, Washington, DC. 
Room-Temperature, Flashpumped, 1.96 Micron 
Solid State Laser. 

Patent. 

L. Esterowitz, G. J. Quarles, and J. F. Pinto. Filed 29 
Dec 89, patented 26 Mar 91, 9p AD-D014 918/7, 
PAT-APPL-7-459 211 

Supersedes PAT-APPL-7-459 211. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 





patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


No abstract available. 
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PATENT-5 027 182 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena mann 

High-Gain AlGaAs/GAAS Double Heterojunction 
a Phototransistors for Optical Neural 


coco 

J. H. Kim, and S. H. Lin. Filed 11 Oct 90, patented 
25 Jun 91, 12p N91-25841/8, PAT-APPL-7-596 133 
Contract NAS7-918 

Su s PAT-APPL-7-596 133. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


High-gain MOCVD-grown (metal-organic chemical 
vapor deposition) AlGaAs/GaAs/ AlGaAs n-p-n double 
heterojunction bipolar transistors (DHBTs) and Dar- 
lington phototransistor pairs are for use in op- 
tical neural networks and other optoelectronic integrat- 
ed circuit applications. The reduced base er a 
used results in effective blockage of Zn out-diffusion, 
enabling a current gain of 500, higher than most previ- 
ously reported values for Zn-ditfused-base DHBTs. 
Darlington phototransitor pairs of this material can 
achieve a current gain of over 6000, which satisfies the 
gain requirement for optical neural network designs, 
a advantageously may employ neurons compris- 

the Darlington phototransistor pairs in series with a 
ig t source. 
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PATENT-5 029 220 Not available NTIS 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Optical Joint Correlator for Real-Time Image 
Tracking and Retinal Surgery. 

Patent. 

R. D. Juday. Filed 13 Jul 90, patented 2 Jul 91, 10p 
N91-25840/0, PAT-APPL-7-560 924 

Supersedes PAT-APPL-7-560 924. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A method for tracking an object in a sequence of 
images is descri uch sequence of images may, 
for example, be a sequence of television frames. The 
object in the current frame is correlated with the object 
in the previous frame to obtain the relative location of 
the object in the two frames. An optical joint transform 
correlator apparatus is provided to carry out the proc- 
ess. Such joint transform correlator apparatus forms 
the basis for laser eye surgical apparatus where an 
image of the fundus of an eyabel is is stabilized and 
forms the basis for the correlator apparatus to track 
the position of the eyeball caused by involuntary 
movement. With knowledge of the eyeball position, a 
surgical laser can be precisely pointed toward a posi- 
tion on the retina. 
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PB91-233197/GAR PC A04/MF A01 

— Univ., Islamabad (Pakistan). Dept. of 
ysics. 

Study on the Validity of Effective Hamiltonian in 

Multiphoton Lasers. 

Thesis 

A. H. Tow, 1990, 62p 


Two-photon processes, which form the basis for two- 
photon lasers and masers, are usually treated using an 
effective Hamiltonian approach. In this dissertation the 
author has considered the question of validity of effec- 
tive Hamiltonian in the interaction of a single atom with 
a single-mode radiation field. The results indicate that, 
under certain conditions, approaches based on effec- 
tive and microscopic Hamiltonians lead to identical re- 
sults for the diagonal elements of the reduced density 
matrix for the field but the off-diagonal elements differ 
by an overall phase factor. The conditions and limita- 
tions for the validity of the effective Hamiltonian are 
elucidated by considering the —_— inversion, 
photon distribution function, and squeezing in the two 
approaches. It is shown that the effective Hamiltonian 
approach (EHA) can be used to study population inver- 
sion and photon distribution under certain conditions. 


However, EHA is inadequate for the description of 
squeezing in multiphoton atom-field interactions. 


Plasma Physics 
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in the development of a numerical toka- 


ee rept. 

J. U. Brackbill. 1991, 17p LA-UR-91-1840, CONF- 
9105202-1 

—a ta 

Power rcomputer users meeting, Gaithersburg, 
MD (USAY, 21-22 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


This re discusses the numerical tokamak; plasma 
simulation on magnetohydrodynamic time scales; and 
plasma simulation in real geometries. (LSP) 
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DE91013933/GAR PC A04/MF A01 
New York Univ., NY. es Dynamics Div. 
Plasma Annual report, January 1, 1990- 
December 31, 1990. 

Progress rept. 

H. Weitzner. Jun 91, 61p DOE/ER/53223-159 
Contract FG02-86ER53223 

Sponsored by Department of Energy, Washington, DC. 


The Magneto-Fluid Dynamics Division continues to 
study a broad range of problems originating in plasma 
physics. Its principal focus is fusion plasma physics, 
and most particularly topics of particular significance 
for the world magnetic fusion program. During the cal- 
endar year 1990 we explored a sage range of topics 
including RF-induced transport as a plasma control 
mechanism, edge plasma modelling, further statistical 
analysis of L and H mode tokamak plasmas, = 
poe simulation of the edge of a tokamak 

and the L-H transition, interpretation of the exper: 
imental results at UCLA, turbulent transport, studies in 
chaos, the validity of moment approximations to kinet- 
ic equations and improved neoclassical modelling. In 
more basic studies we examined the statistical mecha- 
nisms of Coulomb systems and applied plasma bal- 
looning mode theory to conventional fluids in order to 
obtain novel fluid dynamics stability results. In space 
plasma —— we examined the problem of recon- 
nection, the effect of Alfven waves in space environ- 
ments, and correct formulation of boundary conditions 
of the Earth for waves in the ionosphere. 
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DE91014288/GAR PC A05/MF A01 

Wisconsin Univ.-Madison. 

Sawteeth in the MST reversed field pinch. 

Doctoral thesis. 

J. A. Beckstead. 90, ee DOE/ER/53198-167 

Contract FG02-85ER53198 
nsored by Department of Energy, Washington, DC. 


A dynamo mechanism has been used in a 
to explain the self-generation of the magnetic fields 
observed throughout the universe. This same type of 
phenomenon is believed to occur in the reversed field 
pinch (RFP) plasmas. The RFP dynamo has been a 
major theoretical and —— investigation since 
the first observations of the self-reversal process in 
early pinch research. A discrete event has 
been observed in the experimental RFP plasmas; this 
poo is termed the RFP sawtooth. This phenomenon 
is similar to the sawtooth phenomenon observed in to- 
kamak plasmas, but the two events differ in many re- 
spects. Both events are a result of the inward diffusion 
of the plasma current density. This causes the plasma 
to become unstable to the m = 1 tearing modes. It has 
been shown theoretically that the nonlinear interaction 
of these modes can generate the reversed toroidal 
field in the RFP. This thesis is a study of the RFP saw- 
tooth phenomenon on the MST RFP. This includes ex- 
perimental observations as well as 1-D numerical sim- 
ulations of the sawtooth rise-time. During the rise-time 
of the sawtooth, the plasma is undergoing a purely dif- 
fusive process -- no dynamo is occurri luring this 
only occurs during sawtooth 
crash. ‘During the rise-time, the m = 1 modes are ob- 
served to grow, and nonlinear interactions are ob- 
served prior to the sawtooth crash. At the time of the 
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crash, many of the plasma profiles are flattened; these 
include the current density, the plasma temperature 
and the plasma density. The period of the sawteeth is 
observed to increase with the plasma current, as well 
as the magnetic Reynolds number, S 


163,353 
DE91014358/GAR PC A03/MF A01 
——— Univ., College Park. Lab. for Plasma Re- 


search. 

Maryland controlled fusion research program. 
a report, November 1, 1990-October 31, 
T. M. Antonsen, J. F. Drake, J. M. Finn, P. Guzdar, 
and A. Hassam. 1991, ew 
Contract FG05-86ER5322 

Sponsored by Department of Energy, Washington, DC. 


In recent years, members of the Maryland Plasma 
the donat” ews re : and. > 

na ‘am, , in many 
cases, these theoretical decals helped to inter- 
pret experimental results and to design new experi- 
mental programs. In this paper, we summarize the 
technical progress in three major area: (1) L/H transi- 
tion in tokamaks; (2) anomalous transport in tokamaks; 
(3) sawteeth and (4) magnetic reconnection in com- 
pact tori and RFP’s 


163,354 
fb cee age PC A03/MF A0O1 
Maryland Univ., College Park. Lab. for Plasma Re- 


search. 
ae proposal for US/USSR on nonlinear dynam- 
tember 15, het g gh 4, 1991. 
T. M. Antonsen, J. F. Drake, J. M. Finn, P. N. 
oa, and A. B. Hassam. 1991, 21p DOE/ER/ 


1-3 
Contract FG05-89ER53301 
Sponsored by Department of Energy, Washington, DC. 


convection-driven flow in 

; particle transport and rotation 

damping by Bane wave propagation stochastic 
magnetic field lines; acceleration of charge article in a 
magnetic field by Pane ren me and electrostatic 


oye cate oe ag le transport in time-dependent 
wags mourned 3D flows will : 
aa vortices; E 


code development ree nonlinear analysis and visualiza- 
tion. (LP) 
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Revised. 
D Jovanovic, and W. Horton. May 91, 28p DOE/ET/ 
53088-480-Rev, IFSR-480-Rev 
Contract FG05-80ET53088, Grant JF944 
Sponsored by Department of Energy, Washington, DC. 


In the homogeneous Hasegawa-Mima equation, the 
dipole vortex or modon solution is well known to be 
robustly stable from both analytic and numerical stud- 
ies. In the inhomogeneous plasma where (nabla)T(sub 
(epsilon)) not equal to 0 the corresponding vortex has 
an external structure pre my te into the high tempera- 
ture region. Lyapunov stability method is used to deter- 
mine the stability properties of these extended vortex 
structures. teams value of the Lyapunov functional, 
as a measure of the instability, is shown to be bounded 
by (R/L(sub (tau)))(sup 2) where R is the radius of the 
core of vortex and L(sub faun is scale length of the 
temperature gradient. 21 refs. 
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DE91014530/GAR PC A05/MF A01 
Rochester Univ., NY. Lab. for Laser Energetics. 
LLE review, Quarterly report, January-March 1991. 
Volume 46. 
? ress rept. 
‘eae. Ls 77p DOE/DP/40200-156 

Contac FC03-85DP40200 

ed by Department of Energy, Washington, DC. 


This volume of the LLE Review, covering the period 
—— -March 1991, contains a report on how photo- 
electric fluorescence affects x-ray absorption lines in 
laser-plasma experiments, and a review of recent anal- 
se of transverse instabilities of counterpropagating 

ight waves in homogeneous plasmas. The section on 
onanted technology has reports on the experimental 
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characterization of Bessel beams, the design, testing, 
and use of a Kirkpatrick-Baez x-ray microscope on 
OMEGA, and the investigation of phase noise on 
mode-locked lasers. 


163,35. 
0E61014651/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, N 


tion. 
RA as 18p -91-0146C, CONF- 
. 1991, 18 geet et forme C, CONF 


310710 36 

Contract AC04-76DP00789 

1991 American Payee 9 Society (APS) conference on 
shock co apy of condensed matter, Williams- 
burg, VA (United States), 17-20 Jul 1991. Sponsored 
by it of Energy, Washington, DC. 


The hypervelocity impact of a particle on a surface 
. a jet of shocked material which is thrown 
the impact site. A simple analytic model has been 
developed to obtain expressions for the evolution of 
this jet of ejecta. The analysis is based on applying the 
conservation equations of mass and momentum to the 
problem of a normal impact of a sphere — asemi- 
infinite flat target. ns are developed for the 


evolution of the = oe ad a point and the 
h describe 


the ejecta envelope. 
U aie profiles are compared with 


analytica 
high speed photographs of impact jet formation. 6 
Ss. 


locus of points whi 
These 
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DE91015092/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Plasma injection and atomic physics models for 
use in particle simulation codes. 

R. J. Procassini. 12 Jun 91, 33p UCRL-ID-107219 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Models of plasma injection (creation) and charged/ 
neutral atomic physics which are suitable for incorpo- 
ration into particle simulation codes are described. 
Both planar and distributed source injection models 
are considered. Results obtained from planar injection 
into a collisionless plasma-sheath region are present- 
ed. The atomic physics package simulates the charge 
exchange and impact ionization interactions which 

occur between charged particles and neutral atoms in 
a a partially ionized plasma. These models are applica- 
ble to a wide range of problems, from plasma process- 
eb of materials to transport in the edge region of a 
tokamak plasma. 18 refs., 6 figs. 


63,359 
bES1015093/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Use of particie-in-cell methods for the study of 


se fusion 

Procassini. 12 Jun 91, 23p UCRL-ID-107220 
Contracts W-7405-ENG-48, FG03-86ER53220 
Sponsored by Department of Energy, Washington, DC. 


The applicability of electrostatic particle-in-cell (PIC) 
methods for the simulation of a ae 
fusion _—-. is investigated. The aspects of the PIC 

which allow one to accurately model the 
representative charge separations found in hot fusion 
plasmas with far fewer simulation particles are dis- 
cussed. The number of simulation particles required to 
resolve the collective effects of interest (such as the 
ambipolar potential) above the statistical fluctuations 
is also analyzed. 8 refs., 1 fig. 
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Visualization of wake fields. 

F. Harfoush, and T. a. May 91, 14p FNAL/C- 
91/144, CONF-910505-360 

Contract ACO2-76CH03000 

1991 Institute of Electrical and Electronics E 

(IEEE) particle accelerator conference (PAG, 7 
Francisco, CA (USA), 6-9 May 1991. a by De- 
partment of Energy, Washington, DC 


Rapid advancements in computing capability, such as 
supercomputers, are enabling scientists and engineers 
to use nui modeling tools to analyze large scale 
= ‘oblems of volumetric complexity never snalytcally. 
lore, and which are impossible to solve a 

The Finite Difference Time Domain method (F 10) 

widely used to model different prabrned A ak 
action problems. The large amount of information ob- 
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tained from 3-D simulations makes global data analy- 
sis difficult. Visualization allows this analysis to be 
done in a more efficient manner. This technique is im- 
plemented here, using the FDTD code. For this pur- 
pose, we have generated a short video to observe the 
3-D time evolution of the wake fields, as a beam travel- 
ling in a cylindrical pipe encounters two structures: a 
= indrically sh pillbox cavity with and without par- 
lel flat plates. refs., 2 figs., 2 tabs. 
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DE$1015145/GAR 

General — San Diego, CA. 
H-mode energy confinement scaling from the 
a DiI-D and jet tokamaks. 

D. P. Schissel, J. C. joo, F. Ryter, O. Gruber, and 
O. Kardaun. May 91, 15p  GA-A-20548, CONF- 
910609-18 

Contract ACO3-89ER51114 

International conference on Poneto ag one) : water 
quality management, Berlin (Germany, 3-7 Jun 
1991. ewe by Department of ey Washing: 
ton, 


The desire to reach ignition in future tokamaks makes 
the energy confinement time ((tau)(sub E)) a critical 
pane en The most romising enhanced (over L- 

= confinement regime is the H-mode, discovered 
Pe ASDEX with neutral beam heating, and than con- 
firmed with various auxiliary heating sources on numer- 
ous machines. The knowledge of how H-mode 
ee E) depends on different parameters is of cru- 

ial importance to the performance predictions for next 
generation devices. Historically, the designs have 
made the unsatisfactory assumption that H-mode 
(tau)(sub E) will scale as L-mode (tau)(sub E) with an 
H-mode enhancement factor of order two. Recently, in 
an effort to reduce the uncertainty in the predicted H- 
mode (tau)(sub E), studies have been undertaken to 
investigate the scaling of ELM-free thermal H-mode 
confinement ((tau)(sub th)) and global (tau)(sub E). 
The (tau)(sub th) as study was a joint effort be- 
tween the JET and Dill-D Research Teams and found 
the relationship (tau)(sub th) (proportional to) |(sub 
py(sup 1.0) P(sub L)(sup (minus)0.5) L(sup 1.5) where 
(sub p) is the plasma current, P(sub L) is the loss 
power, and L is a plasma linear dimension. In the latter 
work performed for ITER, global confinement data 
from six tokamaks was assembled and the confine- 
ment time was analysed statistically; the Dill-D/JET 
data was a subset of this larger database. Unfortunate- 
y ben results from this larger study were unclear since 
the toroidal field one ) scaling was not well de- 
fined. This eports the preliminary results of an 
extension of the (tauy(sub th) work by adding ASDEX 
data and examining the dependence of (tau)(sub th) 
on major radius R, minor radius a, and plasma elonga- 
tion (kappa). 


PC A03/MF A01 
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Detection of coherent structures in the edge of the 

TEXT tokamak plasma. 

A. V. Filippas, C. P. Ritz, A. E. Koniges, J. A. 

Fore and P. H. Diamond. 26 Apr 91, 16p UCRL- 

JC-107194, CONF-910609-19 

Contract W-7405-ENG-48 

International conference on —— analysis in water 

. ality management, Berlin (Germany), 3-7 Jun 1991. 
ponsored by Department of Energy, Washington, DC. 


This paper discusses detection of coherent structures 
in the edge of the text tokamak plasma. (LSP) 
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Effect of non-equilibrium conditions and filtering 
on the dimension of the Lorenz attractor. 

C. Watts, and J. C. Sprott. Jul 91, 34p DOE/ER/ 
53198-175 

Contract FG02-85ER53198 ‘ 
Sponsored by Department of Energy, Washington, DC. 


A chaotic system is modeled under typical experimen- 
tal conditions and the effect on the correlation dimen- 
sion is examined. Numerical data from the Lorenz at- 
tractor are used in which one of the parameters is 
varied in time, representing a non-equilibrium condi- 
tion. The Lorenz time series is also filtered using a digi- 
tal low-pass filter algorithm. An increase in the dimen- 
sion is seen for a sinusoidal variation dependent on the 
amplitude of the perturbation. A linear variation yields 
no consistent results. Moderate filtering leads to a 


slight increase in dimension, with the occasional emer- 
gence of a spurious second plateau. Stronger filtering 
suppresses both plateaus, and no dimension can ~ 4 
assigned. The implications of the results on e 
= data analysis are discussed. 12 refs., 9 figs., 5 
tabs. 
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Edge electrostatic fluctuations and transport in 
the MST reversed field pinch. 

T. D. Rempel, C. W. Spragins, S. C. Pra om, S 

Assadi, and D. J. Den Hartog. Apr 91, 30p DOE/ER/ 
53198-174 

Contract FG02-85ER53198 

Sponsored by Department of Energy, Washington, DC. 


Electrostatic fluctuations have been measured in a 
large reversed field pinch, and are large ((tilde n)(sub 
e)/n (approximately) 20--40%, (tilde T)(sub e)/T (ap- 
proximately) 10--25%). Frequency and wave-number 
—— are broad ((Delta)n (approximately) 70--150, 
(Delta)m (approximately) 3--6), and differ from meas- 
ured magnetic fluctuation po thy The transport in- 
ferred from correlation measurements indicates that 
electrostatic fluctuations can account for significant 
particle losses, but contribute < 15% to energy loss. 
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Global confinement and discrete dynamo activity 
in the MST reversed field pinch. 

S. Hokin, A. Almagri, S. Assadi, w] Beckstead, and G. 
Chartas. Apr 91, 36p DOE/ER/53198-173 

Contract FG02-85ER53198 

Sponsored by Department of Energy, Washington, DC. 


Results obtained on the Madison Symmetric Torus 
(MST) reversed field pinch after installation of the 
design poloidal field winding are presented. Values of 
(beta)(sub (theta)e0) (triple bond) 2(mu)(sub 0)n(sub 
e0)T(sub e0)/B(sub (theta))(sup 2)(a) —— 
12% are achieved in low-current (| = 220 kA 

ation; here n(sub e0) and T(sub e0) are mente ae 
tron density and temperature, and B(sub (theta))(a) is 
the poloidal magnetic field at the plasma je. An ob- 
served decrease in (beta)(sub (theta)e0) increas- 
ing plasma current may be due to inadequate fueling, 
enhanced wall interaction, and the growth of a radial 
field error at the vertical cut in the shell at high current. 
Energy confinement time varies little with plasma cur- 
rent, lying in the range 0.5 (minus) 1.0 ms. Strong dis- 
crete dynamo activity is present, characterized by the 
coupling of m = 1,n = 5 (minus) 7 modes leading to 
an m = 0, n = O crash (m and n are poloidal and 
toroidal mode numbers). The m = 0 crash generates 
toroidal flux and produces a small (2.5%) increase in 
plasma current. 25 refs., 9 figs., 1 tab. 
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Brookhaven National Lab., Upton, NY. 

Automatic local beam steering systems for NSLS 

4 storage ring: Design and implementation. 
Singh, R. Nawrocky, and J. Flannigan. 1991, 

13p BNL-45563, CONF-910505-369 

Contract AC02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 

(IEEE) particle accelerator conference (PAC), n 

Francisco, CA (United States), 6-9 May 1991. Spon- 

sored by Department of Energy, Washington, DC. 


Recently, two local automatic steering systems, con- 
trolled by microprocessors, have been installed and 
commissioned in the NSLS X- Ray storage ring. In 
each system, the position of the electron beam is sta- 
bilized at two locations by four independent servo sys- 
tems. This paper describes three as; of the local 
feedback program: design; commissioning; and limita- 
tion. The system design is explained by identifying 
major elements such as beam position detectors, 
signal processors, compensation amplifiers, ratio am- 
plifiers, trim equalizers and microprocessor feedback 
controllers. System commissioning involves steps 
such as matching trim compensation, determination of 
local orbit bumps, measurement of open loop re- 
sponses and design of servo circuits. eral limita- 
tions of performance are also discussed. 7 refs., 2 figs. 
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Brookhaven National Lab., Upton, NY. 
Analytic closed orbit analysis for RHIC insertion. 
S. Y. Lee, and S. Tepikian. 1991, 14p BNL-45523, 
CONF-910505-363 
Contract ACO2-76CH00016 
1991 Institute of Electrical and Electronics Engineers 
= particle accelerator conference (PAC), San 
rancisco, CA (USA), 6-9 May 1991. Sponsored by De- 
— of Energy, Washington, DC. 
ortions of this ument are illegible in microfiche 


products. 


Analytic closed orbit analysis is performed to evaluate 
the tolerance of quadrupole misalignment and dipole 
errors (b(sub 0),a(sub 0)) in the RHIC insertion. Sensi- 

coefficients of these errors are tabulated for dif- 
ferent (beta)(sup 0) values. Using these sensitivity 
tables, we found that the power supplies ripple of 
10(sup (minus)4) can cause closed orbit motion of 
0.05 mm at the IP in comparison with the rms beam 
size of 0.3 mm. It is desirable to have the power supply 
ripple less than 10(sup (minus)5). 2 refs., 1 fig., 2 tabs. 
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E of rf phase noise on the SSC beam. 

J. A. Ellison, B. S. irl and H. J. Shih. May 

91, 15p SSCL-432, CONF-910505-370 

Con 2-89ER40486 

1991 Institute of Electrical and Electronics Engineers 

| ome particle accelerator conference (PAC), San 
rancisco, CA (United States), 6-9 May 1991. Spon- 

sored by Department of Energy, Washington, DC. 


In this paper we wae the effect of three types of 
rf phase noise on the beam: white, low pass and 
notched noise. We present and compare results from 
Monte-Carlo tracking simulations using a linear trans- 
fer map and from numerical solutions of an associated 
diffusion equation. 5 refs., 5 figs. 
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Superconducting Super Collider Lab., Dallas, TX. 
poy ow dg warmup computer simulations of 
R. H. Carca no, W. E. Schiesser, and A. Yuecel. Jun 


91, 2ip L-474, CONF-910505-371, CONF- 
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Contract AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 

(IEEE) particle accelerator conference (PAC); Cryo- 

genic engineering conference and international cryo- 
nic materials conference, San Francisco, CA 

United States); Huntsville, AL (United States), 6-9 

May 1991; 11-14 Jun 1991. Sponsored by Department 

of Energy, Washington, DC. 


The Superconducting Super Collider (SSC) consists of 
two stacked rings o ————— magnets; each 
ring is about 86 km in circumference. The total mass to 
be cooled to liquid helium temperature amounts to 
about 1 (times) 10(sup 8) kg, and the total helium in- 
ventory under nominal operating conditions (4.15 K 
and 4 atm) is about 2.8 (times) 10(sup 5) kg. The cool- 
down and warmup process of a long string of magnets 
has to be well understood in order to design a oy ol 
ic system that can satisfy the requirements of helium 
inventory handling, magnet temperature gradients, 
and process time for the different cooldown and 
warmup scenarios being planned for the SSC. A 
system that can be ponerse simulated can be un- 
derstood, controlled, operated and improved in a sys- 
tematic way. In this paper, we introduce two numerical 
models, a lumped model and a distributed model, for 
cooldown and warmup of the SSC ring, and present 
simulation results for an SSC string (4320 m long, or 1/ 
20th of the full ring circumference). The models cover 
the temperature range between room and liquid helium 
temperature; the distributed model includes radial tem- 
perature distribution in the cold mass. Low tempera- 
ture range simulations are particularly important to 
study inventory handling strategies because of the re- 
lationship between rapid changes in density and the 
system mass flow rate. 9 refs., 9 figs. 
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1991 Institute of Electrical and Electronics Engineers 
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Francisco, CA (United States), 6-9 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


When a beam undergoes a collective oscillation, its 
emittance tends to grow because of variations in beta- 
tron tune which are due to energy spread and chroma- 
ticity and to non-linear lattice characteristics. In this 
paper we estimate the emittance growth in the SSC 
caused by the measured ground motions at the SSC 
site and by beam-beam effects in the Jostlein beam- 
centering scheme. 7 refs. 
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G. Bourianoff, B. Cole, H. Ferede, and F. Pilat. May 

91, 14p SSCL-451, CONF-910505-373 

Contract ACO2-89ER40486 

1991 Institute of Electrical and Electronics Engineers 

(IEEE) particle accelerator conference (PAC), San 

Francisco, CA (United States), 6-9 May 1991. Spon- 

sored by Department of Energy, Washington, DC. 


A global correction scheme proposed for use in the 
SSC is described. Various features of the SSC lattice 
that impact the ability to correct the orbit are dis- 
cussed. Typical results for the residual RMS closed 
orbit in the arc is calculated to be 0.65mm with peak 
values of 3mm. 3 refs., 1 fig., 2 tabs. 
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Superconducting Super Collider Lab., Dallas, TX. 
Space charge effects in the SSC Low Energy 
Booster. 

S. Machida, G. Bourianoff, N. K. Mahale, N. Mehta, 
and F. Pilat. May 91, 14p SSCL-445, CONF-910505- 


376 

Contract AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (United States), 6-9 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


By means of multi-particle tracking, we explore space 
charge effects in the Low Energy Booster (LEB) which 
has a strong requirement for small transverse emit- 
tance. Macro-particles are tracked in a self-consistent 
manner in six dimensional phase space with trans- 
verse space charge kicks so that the emittance evolu- 
tion as well as the particle distribution are simulated as 
a function of time. Among recent improvements of the 
code, the longitudinal motion, i.e. synchrotron oscilla- 
tions as well as acceleration, makes it possible to sim- 
ulate the capture process of linac microbunches. The 
code was calibrated by comparing with the experimen- 
tal results at the Fermilab Booster. Preliminary results 
of the LEB show slow emittance growth due to the 
space charge. 5 refs., 5 figs., 1 tab. 
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Superconducting Super Collider Lab., Dallas, TX. 
Quench simulation studies of TAC jelly roll super- 
ferric dipole corrector elements for the SSC. 

G. Lopez. Feb 91, 30p SSCL-349 

Contract AC02-89ER40486 

Sponsored by Department of Energy, Washington, DC. 


Using the computer program SSC-DTAC-T, which is a 
modification of the quench computer program SSC-RR 
to model Jelly Roll coils, the quench behavior of the 
dipole corrector element (TAC design with Jelly Roll 
winding) is studied. The simulations are made as a 
function of the length of the magnet, the copper-to- 
superconducting ratio, and the thickness of insulation 
surrounding the wires. The magnet is self-protected 
with all listed considerations. In addition, this implies 
that other corrector multipoles (quadrupole, sextupole, 
octupole, etc.), which use the same conductor winding 
technique, are self-protected. A passive protection 
system should work for these elements. 9 refs., 18 
figs., 1 tab. 
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Electron cyclotron heating and current drive in to- 
roidal oe Technical progress ay = 
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Sponsored by Department of Energy, Washington, DC. 


This report discusses studies of electron cyclotron 
heating and current drive in CIT; sensitivity of CIT igni- 
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tion to transport ne and ECH suppression of 
sawtooth oscillations. (LSP) 
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D. S. Darrow, M. Ono, P. A. Pribyl, and R. J. Taylor. 
Jul 91, 30p PPPL-2768 

Contracts ACO02-76CH03073, FG03-86ER53225 
Sponsored by Department of Energy, Washingtcn, DC. 


A hot LaB(sub 6) cathode was used to ionize the gas in 
the vessel of CCT at the start of tokamak discharges. 
Substantial plasma densities could be obtained in the 
preionization phase, resulting in reliable breakdown 
and initiation of q(sub a) (approx equal) 3 discharges at 
loop voltages of 4.2 V/turn, considerably lower than 
the 33 V/turn required with no preionization and the 20 
V/turn required when a 15 kHz oscillator was the 
preionization source. When inductive effects were sub- 
tracted, the cathode preionization produced a loop 
voltage attributable to resistance of 4 V/turn, 
while the oscillator-produced plasma required 12 V/ 
turn. Repeatable cathode-enhanced breakdowns 
could be obtained at voltages as low as 3.4 V/turn for 
discharges with higher q(sub a). With the ca 

hanced plasma, the initial value of di(sub p)/d(Phi)(sub 
OH) is higher than that with the oscillator-produced 
plasma. spectrum of visible light emitted from 
cathode-initiated di shows no additional im- 
purities present bey those seen in a normal 
plasma. 10 refs., 4 figs. 
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ing , . 
M. H. Redi, S. A. Cohen, and E. J. Synakowski. Jul 
91, 38p PPPL-2765 
Contract AC02-76CH03073 
Sponsored by Department of Energy, Washington, DC. 


Insufficient helium exhaust can seri degrade the 
performance of any fusion reactor has recently 
been identified as a potentially significant issue for 
ITER. The effects of variations of the ratios D(sup He)/ 
(chi)i, D(sup He)/D(sup D), v(sup He)/D(sup He) and 
of the sawtooth period on helium exhaust in ITER are 
studied with BALDUR code transport simulations. 
Recent measurements of D(sup He)/(chi)i, at TFTR, of 
D(sup He)/D( D) at TEXTOR of v(sup He)/D(sup 
He) at TFTR, TEXTOR, and JT-60 are found compati- 
ble with sustained ignition and helium exhaust require- 
ments for ITER. Ignition is found to be critically sensi- 
tive to the ratio v(sup He)/D(sup He), particularly at the 
plasma edge, and to reduced sawtooth period. 

critical dependencies are moderated for reduced 
helium recycling at the separatrix and for hollow parti- 
cle diffusivity profiles. 17 refs., 9 figs., 1 tab. 
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Comparison of high-n instabilities including alpha- 
particle effects in BPX and TFTR. 

G. Rewoldt. Jul 91, 38p PPPL-2772 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


Three distinct types of high toroidal mode number in- 
stabilities are obtained from a comprehensive kinetic 
calculation, using as input transport code results from 
the analysis of a recent design for the Burning Plasma 
Experiment (BPX). These instabilities are: the collision- 
less trapped-electron ion-temperature-gradient mode, 
the magnetohydrodynamic ballooning mode, and a 
high toroidal mode number version of the toroidicity- 
induced Alfven eigenmode or “gap” mode. The de- 
pendence of the instability linear eigenfrequencies on 
minor radius, beta, and toroidal mode number are in- 
vestigated, along with the effects of hot alpha parti- 
cles. Relative quasilinear fluxes of particles and energy 
for each species are also obtained. In addition, the 
beta dependence of the magnetohydrodynamic bal- 
looning mode is investigated for a case using as input 
the results of a transport code calculation for the Toka- 
mak Fusion Test Reactor (TFTR) in an extrapolation to 
a deuterium-tritium mixture. The effects of alpha parti- 
cles and the relative quasilinear fluxes are also investi- 
gated for this case. 13 refs., 13 figs., 4 tabs. 
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Tokamak magnetic islands in the presence of non- 
axisymmetric perturbations. 

A. H. Reiman. Jul 91, 46p PPPL-2761 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


The effects of a small, externally imposed, nonaxisym- 
metric magnetic field perturbation on magnetic islands 
are studied analytically, assuming zero (beta), toka- 
mak ordering, and narrow islands. For the tearing 
stable case, the conditions under which the self-con- 
sistent plasma response is self-healing or amplifying 
are elucidated. For the tearing unstable case, the qua- 
silinear theory of tearing modes is extended to a de- 
scription of locked modes. 16 refs., 12 figs. 
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Princeton Univ., NJ. Plasma Physics Lab. 
Kinetic-MHD model for low frequency phenomena. 
C. Z. Cheng. Jul 91, 49p PPPL-2766 

Contract ACO02-76CH03073, Grant ATM-8911638 
Sponsored by Department of Energy, Washington, DC. 


A hybrid kinetic-MHD model for describing low-fre- 
quency phenomena in high beta anisotropic plasmas 
that consist of two components: a low energy core 
component and an energetic component with low den- 
sity. The kinetic- MHD model treats the low energy core 
component by magnetohydrodynamic (MHD) descrip- 
tion, the energetic component by kinetic approach 
such as the gyrokinetic equation, and the coupling be- 
tween the dynamics of these two components through 
plasma pressure in the momentum equation. The ki- 
netic-MHD model optimizes both the physics contents 
and the theoretical efforts in studying low frequency 
MHD waves and transport phenomena in general mag- 
netic field geometries, and can be easily modified to 
include the core plasma kinetic effects if necessary. It 
is applicable to any magnetized collisionless plasma 
system where the parallel electric field effects are neg- 
ligibly small. In the linearized limit two coupled eigen- 
mode equations for describing the coupling between 
the transverse Alfven type and the compressional 
Alfven type waves are derived. The eigenmode equa- 
tions are identical to those derived from the full gyro- 
kinetic equation in the low frequency limit and were 
previously analyzed both analytically and numerically 
to obtain the eigenmode structure of the drift mirror 
instability which explains successfully the multi-satel- 
lite observation of antisymmetric field-aligned structure 
of the compressional magnetic field of Pc 5 waves in 
the magnetospheric ring current plasma. Finally, a 
quadratic form is derived to demonstrate the stability 
of the low-frequency transverse and compressional 
Alfven type instabilities in terms of the pressure anisot- 
ropy parameter (tau) and the magnetic field curvature- 
pressure gradient parameter. A procedure for deter- 
mining the stability of a marginally stable MHD wave 
due to wave-particle resonances is also presented. 
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Recent TFTR results. 

D. M. Meade, V. Arunasalam, M. G. Bell, R. Bell, and 
M. Bitter. Jul 91, 36p PPPL-2769 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


TFTR experiments have emphasized the optimization 
of high performance plasmas as well as studies of 
transport in high temperature plasmas. The recent in- 
stallation of carbon composite tiles on the main 
bumper limiter has allowed operation with up to 32 MW 
of neutral beam injection without degradation of 
plasma performance by large bursts of carbon impuri- 
ties ("carbon blooms”). Plasma parameters have been 
extended to T(sub i)(0) (approximately) 35 keV, T(sub 
e)(0) (approximately) 12 keV, n(sub e)(0) (approxi- 
mately)1.2 (times) 10(sup 20) m(sup (minus)3) produc- 
ing D-D reaction rates of 8.8 (times) 10(sup 16) reac- 
tions per second. The fusion parameter n(sub 
e)(0)(tau)(sub E)T(sub i)(0) in supershot plasmas is an 
increasing function of heating power up to an MHD 
stability limit, reaching values of (approximately)4.4 
(times) 10(sup 20) m(sup (minus)3) sec keV. Peaked- 
density-profile hot-ion plasmas with the le charac- 
teristics of the H-mode have been produced in a circu- 
lar cross-section limiter configuration with n(sub 
e)(0)(tau)(sub E)T(sub i)(0) values characteristic of su- 
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pershots, namely up to four times those projected for 
standard H-modes with broad density profiles. Re- 
duced transport is also observed in the core of high- 
density ICRF-heated plasmas when the density profile 
is peaked. At the highest performance, the central 
plasma pressure in TFTR reaches reactor level values 
of 6.5 atmospheres. In these regimes, MHD instabil- 
ities with m/n = 1/1, 2/1, 3/2 and 4/3 are often ob- 
served concurrent with a degradation in performance. 
High (beta)(sub pp) plasmas’ with (var 
epsilon)(beta)(sub p) (approx) 1.6 and (beta)/(I/aB) 
(approx) 4.7 (%mT/MA) have demonstrated confine- 
ment enhancement over the low-mode confinement 
time with (tau)(sub E)/(tau)(sub L) (approximately) 3.5 
and a bootstrap current of about 65% of the total 
plasma current. 
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Slow diffusion of passing MeV ions in TFTR. 

S. J. Zweben, H. E. Mynick, R. Boivin, C. S. Chang, 
and G. W. Hammett. Jul 91, 26p PPPL-2771 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


The radial diffusion coefficient of MeV ions inside 
TFTR is measured in a new way using external meas- 
urements of the loss of naturally occurring D-D fusion 
products across their passing/trapped boundary. An 
upper bound of D (approx) 0.1 (plus minus) 0.1 m(sup 
2)/sec is found for passing (untrapped) MeV ions near 
the center of TFTR. This implies that the confinement 
of this class of MeV ions is long enough for nearly 
complete alpha particle thermalization, at least in the 
absence of large-scale MHD activity. 15 refs., 4 figs. 
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Search for diffusion of counter-passing MeV ions 
in the TFTR tokamak. 

S. J. Zweben, R. Boivin, C. S. Chang, G. Hammett, 
and H. E. Mynick. Jul 91, 94p PPPL-2770 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


Confinement studies of MeV ions will play an important 
role in the research leading to burning plasmas in toka- 
maks, since any significant radial transport of MeV 
alpha particles will affect the heating rate or heating 
profiles of these plasmas. Because the energy, gyrora- 
dius, and collisionality of these MeV ions is very differ- 
ent from that of the background plasma, their transport 
rates cannot be assumed equal to those of the bulk 
plasma ions. Note that the desired confinement time 
for 3.5 MeV alphas is set by their thermalization time, 
which can be up to (tau)(sub th (alpha) approx) sec 
for the steady-state phase of ITER, requiring D<0.5 
m(sup 2)/sec. This is equivalent to over 
(approx)100,000 alpha particle transits of the torus. 28 
refs., 24 figs., 2 tabs. 
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A. Airoldi, and G. Cenacchi. 1990, 14p ETDE-IT-91- 
18, CONF-900602-22 

European Physical Society (EPS) conference on con- 
trolled fusion and plasma heating (17th), Amsterdam 
(Netherlands), 25-29 Jun 1990, From 17. EPS confer- 
ence on controlled fusion and plasma heating; Amster- 
dam, Netherlands (25-29 June 1990). 

U.S. Sales Only. 


PC A03/MF A01 


The 1 1/2 dimensional equilibrium transport code 
Jetto was used for simulating the achieving of ignition 
in Ignitor. Different sets of magnetic field and plasma 
current specifications were considered. The time evo- 
lution for all scenarios was simulated during the cur- 
rent plateau lasting about 3.5 seconds. The transport 
models adopted for electrons and ions, based on the 
‘profile consistency’ concept, presented the power de- 
pendent degradation observed in present day auxu- 
liary heated experiments. The influence of the machine 
parameters and transport assumptions on ignition was 
investigated. The results showed that, for a machine 
which can sustain a plasma current from 10 to 12 MA 
and a toroidal field from 11 to 13 tesla, ignition should 
be guaranteed for wide operating ranges in the plasma 
parameters. 
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Proposal of infrared bolometry on Frascati Toka- 
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In fusion research, the plasma radiative power is 
measured by bolometers directly exposed to the radi- 
ation coming from the plasma. This method presents 
limits due to the noise and the damage of the sensors, 
especially in high neutron flux. This paper reports on 
the investigation of a new method utilizing the infrared 
emission of an absorber. In this method, a target, ex- 
posed to the plasma, absorbs the spectrum of radi- 
ation, heats up and emits thermal infrared radiation. By 
detecting this radiation, a measure of the plasma radi- 
ative power is obtained. Damage to the detector and 
noise are reduced, since only the target is exposed to 
the radiation. The assessment of the feasibility of de- 
veloping this method with the use of the Frascati Toka- 
mak Upgrade (FTU) and other machines is the aim of 
this paper. The approach taken attempts to optimize 
the performances of the system by trying to obtain 
good time and spatial resolution and high signal-to- 
noise ratio. The analysis is carried out for two spectral 
ranges: 3-5 and 8-12 microns. 
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In an inhomogeneous medium, characteristic waves 
lose their meaning. However, it has been exposed 
that, for a sufficiently high plasma density, even in an 
inhomegeneous anisotropic plasma, a wave that initial- 
ly has the polarization of a local characteristic wave 
retains approximately the polarization of the local char- 
acteristic wave during its propagation, although the po- 
larization itself changes with change of the local prop- 
erties of the medium. The purpose of this work is to 
derive the conditions for which a local characteristic 
wave remains a local characteristic wave during its 
propagation. The evolution of the state of polarization 
in an inhomogeneous, anisotropic plasma can be ana- 
lyzed by two methods. One involves the use of a set of 
coupled differential equations for the electromagnetic 
field amplitudes; the other uses a set of coupled differ- 
ential equations for the components of the Stokes 
vector describing the polarization. 
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S. E. Segre, and V. Zanza. 1990, 40p ETDE-IT-91-29 
U.S. Sales Only. 


Profile constraint, resulting from the neoclassical poloi- 
dal Ohm's law and independent of energy transport 
and deposition, is used to derive relationships between 
the normalized energy content (poloidal or toroidal 
beta) and the normalized plasma current (1/q) for to- 
kamak discharges. These relationships depend on the 
plasma fuelling: = puffing and neutral beam injection 
are considered. Good agreement is found with a wide 
range of experiments, 
beam fuelled. 
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Un sensore CCD bidimensionale veloce per analisi 
spettroscopiche su plasma. (Fast two-dimensional 
CCD sensor for spectroscopic analysis of plasma). 
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Spectroscopic diagnostics of fast evolving events, like 
arc or spark discharges, requires the analysis of the 
light emitted by the plasma with simultaneous spectral, 
spatial and time resolution. The first two requirements 
could be fulfilled by imaging the discharge onto the en- 
trance slit of a stigmatic spectrograph using a spec- 





troscopic type charge-coupled device (CCD) detector. 
However in general, CCD detectors of the latter type 
are inherently low speed detectors. The purpose of the 
work is the development of a spectroscopic system 
capable of fulfilling all the previous requirements. This 
effort is directed towards a complete diagnostic analy- 
sis of high voltage circuit breakers. 
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of Forced-Fliow Coils as an 
ram for Large Helical Device. 
K. Takahata, N. Yanagi, T. Mito, O. Motojima, and J. 
Yamamoto. Mar 91, 16p NIFS-81, ISSN-0915-633X 
As research and development of helical field coil and 
poloidal field coil for large helical device (LHD), two 
forced-flow cooled NbTi superconducting coils (TOKI- 
TF, PF) were designed and fabricated. The helical coil 
(TOKI-TF) is a 1/4 scale model of LHD. It has the 
major radius of 0.9 m, the minor radius of 0.25 m and 
pitch number of 4. Nominal current and maximum field 
were designed to be 8 kA and 2.8 T, respectively. An- 
other coil (TOKI-PF) was fabricated for the demonstra- 
tion of LHD poloidal field coils. It consists of two 
double-pancakes with the inner radius of 0.6 m and the 
outer radius of 0.82 m. Nominal current of 25 kA simu- 
lates that of LHD poloidal field coils. Cable-in-conduit 
type conductors were used for both coils. The test fa- 
cility was also constructed with a vacuum vessel, liquid 
nitrogen shield, 30 kA power leads, a heat exchanger, 
cryogenic supports, and others. In this paper, design 
concepts and details are presented. 
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H. Ling, G. A. Hallock, H. Kim, and B. Birkner. Jan 
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Contract NCC3-127 


The objective was to study the effect of the arcjet 
thruster plume on the performance of an onboard sat- 
ellite reflector antenna. A project summary is present- 
ed along with sections on plasma and electromagnetic 
modeling. The plasma modeling section includes the 
following topics: wave propagation; plasma analysis; 
plume electron density model; and the proposed ex- 
perimental ——. he section on electromagnetic 
modeling includes new developments in ray modeling 
and the validation of three dimensional ray results. 
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Mode. 
T. Yamagishi. Feb 91, 29p NIFS-75, ISSN-0915-633X 


The kinetic effect of energetic trapped particles on the 
stability of magnetohydrodynamic (MHD) ballooning 
mode is studied in a tokamak with the circular cross 
section. The bounce resonance contribution of 
trapped energetic particles is found to play an impor- 
tant role in the outer inertial region of the ballooning 
mode perturbation, and destabilizes the ballooning 
mode when the shear effect is not strong. The inhomo- 
geniety of a model slowing down energetic particle dis- 
tribution in velocity space, deltaF/deltaE, is effective 
to stabilize the bounce resonant mode. 
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Final Technical Report, 10 Jul 1983-1 Aug 1991. 
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Contract NAG3-449 


The Plasma Diagnostics Package (PDP) is a space- 
craft which was designed and built at The University of 
lowa and which contained several scientific instru- 
ments. These instruments were used for measuring 
Space Shuttle Orbiter environmental parameters and 
plasma parameters. The PDP flew on two Space Shut- 


tle flights. The first flight of the PDP was on Space 
Shuttle Mission STS-3 and was a part of the NASA/ 
Office of Space Science payload (OSS-1). The second 
flight of the PDP was on Space Shuttle Mission STS/ 
51F and was a part of Spacelab 2. The interpretation 
of both the OSS-1 and Spacelab 2 PDP results in 
terms of large space structure plasma interactions is 
emphasized. 
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No abstract available. 
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K. Satoh, and T. Akitsu. May 91, 10p 

In National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 1-10 (See 
N91-27962 19-75). 


A combination of a coaxial electrode and double Blum- 
lein PFN (pulse forming network) produced relatively 
high density plasma despite the simplicity of the exper- 
imental apparatus. Double Blumlein PFN has a capac- 
ity of -21 kV, 5.6 kA pulse output with 500 ns pulse 
width. The electric circuit was simulated by the use of 
an analog circuit simulator Micro Cap 3, and uncertain 
circuit parameters and its dependence to the circuit 
parameter were clarified. Spectroscopic study of He | 
(388.9, 586.6, and 447.1-446.9 nm), F-A pair, and He Il 
(468.6 nm) were performed and some of the plasma 
parameters were measured in good agreement with 
each other. Typical temperature and density are 4.9 
eV, 1 x 10(exp 17)/cu cm. The ratio of the kinetic 
energy stored in the plasma to input energy was com- 
puted. The efficient plasma production with rather high 
temperature and density was achieved by the compact 
PFN discharge. 
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Soft X Ray Emission and Diagnosis from Fiber 
Pinch and Conductive Thin Film Liner Compres- 
sion Plasma. 

Y. Hoshina, M. Kanou, S. Ogura, K. Horioka, and K. 
Kasuya. May 91, 10p 

In National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 11-20. 


Dense and high energy density Z-pinch plasmas are 
created by two different ways and are examined ex- 
perimentally. A stable plasma column was created in a 
carbon fiber pinch driven by a pulsed power generator. 
Conductive thin film liner compression is proposed to 
overcome the disadvantages of metallic liner com- 
pression and gas pull Z-pinch. The dense Z-pinch plas- 
mas are well diagnosed by x ray measurements. X ray 
diodes are used to obtain time-resolved x ray spec- 
trum. 


163,395 
N91-27969/5/GAR 
(Order as N91-27962/0/GAR, PC A06/MF 


A02) 
Himeji Inst. of Tech. (Japan). Dept. of Electrical Engi- 
neering. 
Characteristics of lon Beam Generated with the 
‘Point Pinch Diode’. 
M. Sato, S. Tokimasa, M. Yatsuzuka, S. Nobuhara, 
and T. Tazima. May 91, 10p 
In National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 65-74. 


The characteristics of the ion beams generated with 
the Point Pinch Diode were investigated and copper 


163,398 
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ions were detected with the Thomson-parabola ion 
spectrometer. From time of flight measurement for the 
ions beams, the ratio of number densities between the 
proton H(+) and the copper ion in the fourth state of 
ionization Cu(4+) was evaluated. The result shows 
that the number density of Cu(4+) typically corre- 
sponds to a half of that of H(+). 


163,396 
N91-27970/3/GAR 
(Order as N91-27962/0/GAR, PC ~ MF 
0: 


2) 
Kumamoto Univ. (Japan). 
Soft X Ray Emission from a Gas-Puff Z-Pinch 


S. Ueda, S. Maeda, and H. Akiyama. May 91, 7p 

In National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 75-81. 


Soft x ray emission or radiation was studied by using a 
Cc. z-pinch device, which has no triggered switch. 

PIN-photodiode covered by aluminum was used for 
the detection of soft x rays. Three kinds of spatial 
emission patterns were observed from measurement 
using a pinhole camera. Hot spots were observed near 
the middle of the discharge. In order to determine the 
pressure of the gas during the discharge, a simulation 
of a gas-puff z-pinch plasma was done with the snow 
plow model. The gas pressure is supposed as approxi- 
mately 1 Torr. 


163,397 
N91-27971/1/GAR 
(Order as N91-27962/0/GAR, PC A06/MF 
A02 


—_ Univ. (Japan). Atomic — Research Inst. 
X Ray Radiation from a Gas-Puff Z-Pinch Plasma. 


a 
K. T. i, A. Takeuchi, H. Takada, M. Kimura, and 
T. Miyamoto. May 91, 10p 
In National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 82-91 (See 
N91-27962 19-75). 


A z-pinch experiment was performed with a hollow- 
shaped Ar gas-puff. Three types of discharge were 
found depending on the delay time of discharge from 
gas-puff detection. Strong x ray radiations were emit- 
ted from spots, a volume with cloud structure and the 
anode surface. The number of x ray spikes observed in 
a scintillation probe signal is correlated with spot 
images of an x + photograph. X ray bursts are some- 
times observed. Energy analysis of the x ray pictures 
show that the x ray emission taken in the picture is 
concentrated in the energy range 8 to 10 keV. Al- 
though the emission from the bulk plasma is not in- 
volved in this range, materials evaporated from the 
electrode are considered to play an important role on 
the - ray radiation, then the dynamics of the z-pinch 
itself. 


163,398 

PAT-APPL-7-446 345/GAR PC NO3/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Laser for high frequency modulated interfero- 


Patent Application. 

D. K. Mansfield, M. Vocatura, and L. J. Guttadora. 
Filed 5 Dec 89, 34p DE91011658 

Contract AC02-76CH03073 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. Portions of this document 
are illegible in microfiche products. 


A Stark-tuned laser operating in the 119 micrometer 
line of CH(sub 3)OH has an output power of several 
tens of milliwatts at 30 Watts of pump power while ex- 
hibiting a doublet splitting of about ten MHz with the 
application of a Stark field on the order of 500 volts/ 
cm. This output power allows for use of the laser in a 
multi-channel interferometer, while its high operating 
frequency permits the interferometer to measure rapid 
electron density changes in a pellet injected or other- 
wise fueled plasma such as encountered in magnetic 
fusion device. The laser includes a long far-infrared 
(FIR) Pyrex resonator tube disposed within a cylindri- 
cal water jacket and incorporating charged electrodes 
for applying the Stark field to a gas confined therein. 
With the electrodes located within the resonator tube, 
the resonator tube walls are cooled by a flowing cool- 
ant without electrical breakdown in the coolant liquid 
during application of the Stark field. Wall cooling 
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allows for substantially increased FIR output powers. 
Provision is made for introducing a buffer gas into the 
resonator tube for increasing laser output power and 
its operating bandwidth. 


163,399 

PAT-APPL-7-486 660/GAR PC NO3/MF A01 
Princeton Univ., NJ. 

Method of measuring the dc electric field and 
other tokamak parameters. 

Patent Application. 

N. J. Fisch, and A. H. Kritz. Filed 1 Mar 90, 25p 
DE91011687 

Contract AC02-76CH03073 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method includes a brief, deliberate perturbation of 
hot tokamak electrons which produces a transient syn- 
chrotron radiation signal, in frequency-time space, and 
the inference, using very fast algorithms, of plasma pa- 
rameters including the effective ion charge state Z(sub 
eff), the direction of the magnetic field, and the posi- 
tion and width in velocity space of the brief heating, 
and, in particular, the dc toroidal electric field. (ERA 
Citation 16:019267) 


163,400 

PAT-APPL-7-647 903/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Bulk Plasma Generation. 

Patent application. 

H. S. Uhm, J. D. Miller, R. F. Schmeider, and D. J. 
Weidman. Filed 1 Jan 91, 18p AD-D014 916/1 


Annular arrangements of thermionic filaments adja- 
cent opposite axial ends of a chamber within which 
argon gas at low pressure is confined, generate steady 
state plasma with uniformity by low aa mission of 
gas ionizing electrons from the filaments. The ionizing 
electrons and plasma generated are axially confined 
between grids at the axial ends of the chamber and 
radially confined by a low intensity magnetic field gen- 
erated by an external magnetic coil. 


163,401 

PATENT-4 990 739 Not available NTIS 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Plasma Gun with Coaxial Powder Feed and Adjust- 
able Cathode. 

Patent. 

|. Zaplatynsky. Filed 7 Jul 89, patented 5 Feb 91, 6p 
N91-25875/6, PAT-APPL-7-376 488 

Supersedes PAT-APPL-7-376 488. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An improved plasma gun coaxially injects particles of 
ceramic materials having high ——e temperatures 
into the central portion of a plasma jet. This results in a 
more uniform and higher temperature and velocity dis- 
tribution of the sprayed particles. The position of the 
cathode is adjustable to facilitate optimization of the 
performance of the gun wherein grains of the ceramic 
material are melted at lower power input levels. 


Radiofrequency Waves 


163,402 

AD-A237 948/5/GAR PC A10/MF A03 

Notre Dame Univ., IN. Dept. of Electrical vy mere 

ae Simulation, and Analysis of Quantum 
ra 


nsport. 
Final rept. 1 Jan 88-31 Dec 90. 
S. Bandyopadhyay, C. S. Lent, and W. Porod. 15 Mar 
91, 203p 
Grant AFOSR-88-0096 
Research carried out by the Nanostructures Group in 
the Department of Electrical Engineering at Notre 
Dame was concerned with a variety of quantum trans- 
port and optical phenomena in mesoscopic structures. 
The major issues examined included analysis of the 
scope and performance of velocity modulation transis- 
tors for ultrafast switching applications, novel methods 
of fabricating quantum wires that can provide extreme- 
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y high electron mobility and high optical absorption, 
the Aharonov-Bohm effect along with its basic physics 
and possible applications in quantum interference 
transistors with ultra-low-power-delay product, a varie- 
ty of interference phenomena - both optical and elec- 
tronic, study of quantum transport in ballistic electron 
waveguides and bends with special attention given to 
space charge effects, quantum transport in heavily 
doped structures with strong elastic scattering as well 
as magnetotransport theory, accurate treatment of 
real space transfer in quantum wells, a critical exami- 
nation of the scope of quantum devices as both analog 
and digital elements either as a discrete device or in 
integrated circuits, and finally, interesting properties of 
periodic ballistic structures. 


163,403 

DE91015280/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Application of system identification techniques to 
an rf cavity tuning vA 

L. K. Mestha, and C. W. Planner. Nov 90, 20p SSCL- 
307, CONF-900603-62 

Contract AC02-89ER40486 

EPAC ‘90: 2nd European particle accelerator confer- 
ence ACROPOLIS, Nice (France), 11-16 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 


Modern system identification is applied to rf cavity 
tuning on the ISIS synchrotron. Four types of test sig- 
nals are investigated to assess their suitability for real 
time measurement in an accelerator environment. The 
Pseudo Random Binary Signal (PRBS) appears to be 
the most advantageous. Measurements under normal 
operating conditions allow automatic identification for 
a self-adapting loop. The interactive software MATLAB 
is used to process the data and the identified model is 
represented in pole-zero form. The model shows good 
correlation with system performance. 6 refs., 7 figs. 


163,404 

N91-27401/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Transverse Electric Scattering Widths for Strips- 
Fourier Transform Technique. 

C. R. Cockrell, S. D. Harrah, and F. B. Beck. Jun 91, 
19p NAS 1.15:102729, NASA-TM-102729 


A technique which is based on Fourier transformations 
is introduced for predicting scattering widths. For a 
Strip it is shown that explicit determination of the linear 
current density is not necessary for bistatic or monos- 
tatic scattering width calculations. Comparisons of the 
predictions of the technique are made with the integral 
equation technique predictions, which do not require 
explicit evaluations of linear current densities. 


163,405 
N91-27440/7/GAR 
Arizona State Univ., Tempe. 
High-Frequency Techniques for Rcs Prediction of 


PC A03/MF A01 


Plate Geometries. 
Semiannual Progress Re; 
C. A. Balanis, and L. A. 
Contract NAG1-562 


Radar cross section (RCS) prediction of several rec- 
tangular plate geometries is discussed using high-fre- 
quency techniques such as the Uniform Theory of Dif- 
fraction (UTD) for perfectly conducting and impedance 
wedges and the Method of Equivalent Currents (MEC). 
Previous reports have presented detailed solutions to 
the principal-plane scattering by a perfectly conducting 
and a coated rectangular plate and nonprincipal-plane 
scattering by a perfectly conducting plate. These solu- 
tions are briefly reviewed and a modified model is pre- 
sented for the coated plate. Theoretical and experi- 
mental data are presented for the perfectly conducting 
geometries. Agreement between theory and experi- 
ment is very good near and at normal incidence. In re- 
gions near and at grazing incidence, the disagreement 
between the data vary according to diffraction dis- 
tances and angles involved. It is these areas of dis- 
agreement which are of extreme interest as an expla- 
nation for the disagreement will yield invaluable insight 
into scattering mechanisms which are not yet identified 
as major contributors near and at grazing incidence. 
Areas of disagreement between theory and experi- 
ment are identified and examined in an attempt to 
better understand and predict near-grazing incidence, 
grazing incidence, and nonprincipal-plane diffractions. 


rt, 1 Feb -31 Jul 1991. 
olka. 31 Jul 91, 38p 


163,406 
PAT-APPL-7-544 298/GAR PC NO3/MF A01 


Department of the Navy, yee ay DC. 

Method for Providing Emi/EMP Hardening and 
Breakdown Protection in Composite Materials. 
Patent Application. 

D. Dixon, and J. Masi. Filed 20 Jun 90, 21p N91- 
24356/8 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This patent application discloses an electrical equiva- 
lent circuit and an electromagnetic prediction model 
for composite materials composed of conducting and 
semiconducting particles, fibers, or flakes in a matrix of 
polymeric material for use in connectors, junction 
boxes, enclosures or similar electromagnetic shielding 
applications. The a of this model and pre- 
dictive capability will enable one to ae range of 
composite materials with the desired Conductivity, 
Corrosion Resistance, EM Shielding and Pulse Break- 
down capabilities. Only the use of a composite materi- 
al with electromagnetic (EM) shielding properties built 
into the material itself, combined with the use of con- 
ductive and semiconductive fillers that will minimize 
the corrosive effect of electrochemical potential differ- 
ences, will provide a total long-term solution to ensure 
that EM shielding and corrosion resistance is main- 
tained in these materials when they are used in ocean 
environments and aircraft environments. The equiva- 
lent circuit and model also considers the effect that 
oxides as semiconductor materials and electromag- 
netically/galvanically compatible conductive fillers 
also provide a basis for a new class of EMI and EMP 
composite materials that exhibit stable current and 
voltage controlled negative resistance. 


163,407 


PAT-APPL-7-589 703/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Low Frequency Vibration Absorber. 

Patent Application. 

N. J. Dubois, and B. G. Gauthier. Filed 24 Sep 90, 
13p N91-24587/8 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This patent application discloses a mounting assembly 
for absorbing low frequency vibrational energy as pro- 
duced by a source and isolating a base member there- 
from. The mounting assembly includes a central metal- 
lic ring, non-metallic foam rings located on both sides 
of the central metallic ring in concentric relation. Inner 
and outer metallic ring members engage the foam 
rings in concentric relation. The foam rings define a 
spongy mass that effectively absorbs the low frequen- 
cy vibrational energy emanating from the source. 


Solid State Physics 


163,408 


AD-A238 152/3/GAR PC A03/MF A01 
California Univ., Santa Barbara. Dept. of Physics. 

m Electron-Gas Boundary: A New Stand- 
ard Problem in Surface Physics. 
Technical rept. no. 36, 1 Jan-31 Dec 91. 
J. Dobson. Jul 91, 18p 
Contract N00014-89-J-1530 


Consider a nonneutral system consisting of a broad 
but finite slab of immobile uniform positive charge in- 
terpenetrated by mobile interacting electrons of total 
charge less than that of the positive background. This 
idealised configuration, which is termed an embedded 
electron gas, is approximated by the wide parabolic 
quantum wells now being grown by molecular beam 
epitaxy in the GaAs/GaAlAs system. Compared with 
the electron density profile of the standard Lang-Kohn 
jellium edge, the boundary of the embedded electron 

jas is sharper as a result of the continuation of the 
jellium background outside the electron gas. This is ex- 
pected to cause significant differences between the 
surface properties of the embedded electron gas and 
those of the regular jellium surface model long used to 
study the surface properties of simple metals. Since 
the readily excited centre-of-mass motions of the para- 
bolic-well electronic density are now known to be in- 
sensitive to subband and many-body effects, surface 
properties such as those considered here may take on 





increased significance for the study of many body phe- 
nomena in such systems. 


163,409 


AD-A238 171/3 Not available NTIS 

Rochester Univ., NY. Inst. of Optics. 

Wave Packets in a Semiconductor Superiattice. 

M. L. Biermann, and C. R. Stroud. 20 May 91, 4p 

ARO-24626.180-PH-UIR 

Contract DAAL03-86-K-0173 

Availability: Pub. in Applied Physics Letters, v58 n20 
2279-2281, 20 May 91. Available to DTIC users only. 
lo copies furnished by NTIS. 


No abstract available. 


163,410 


AD-A238 174/7 Not available NTIS 
Boston Coll., Chestnut Hill, MA. Dept. of Physics. 
? ntaneous Generation of Plasmons by Ballistic 


ns. 
K. Kempa, P. Bakshi, J. Cen, and H. Xie. 15 Apr 91, 
3p ARO-26682.7-PH 
Contract DAAL03-90-G-0015 
Availability: Pub. in Physical Review B, v43 n11 p9273- 
9274, 15 Apr 91. Available to DTIC users only. No 
copies furnished by NTIS. 


No abstract available. 


163,411 


AD-A238 198/6/GAR PC A03/MF A01 
Colorado Univ. at Boulder. 
Semiconductor Deposition and Etching Interac- 
tions of Laser-Generated Transiationally Hot 
Atoms and Radicals. 

Final rept. 1 May 88-30 Apr 91 
S. R. Leone. May 91, 19p ARO- 25375.7-PH 
Contract DAALO3-88-K-0072 


The goal in the work has been to investigate the micro- 
scopic basis for materials removal using neutral atoms 
and radicals at high kinetic energies (1-10 eV). With 
support from this ARO grant, it was possible to devel- 

and characterize a new beam source of translation- 
ally fast atoms, radicals, and molecules. This beam 
source is based on a laser vaporization technique. The 
mechanisms of laser vaporization have been pio- 
neered by many groups in the past several years; the 
method can be used to produce a variety of reactive 
neutral atoms, radicals, metal vapors, and other com- 
pounds with high kinetic energies. In this work, the 
laser vaporization process is used to produce a beam 
source of energetic, reactive neutral species which 
can be used to study collisions with semiconductor 
surfaces for fundamental investigations of etching and 
deposition. 


163,412 


AD-A238 248/9/GAR PC A01/MF A01 
Advanced Technology Materials, Inc., Danbury, CT. 
Single — Source Reagents for CVD of Beta 


ept. 
rown. 30 Jun 91, 4p 
Contract N00014-91-C-0096 


Beta silicon carbide is an excellent candidate semicon- 
ductor material for demanding applications in high 
power and high temperature electronic devices due to 
its high breakdown voltage, relatively large band 9, 
high thermal conductivity and high a point. Use 
of silicon carbide thin films is hampered, however, by 
the inability to reproducibly grow stoichiometric films 
free from excess silicon or carbon. The principal diffi- 
culty is that absolutely reproducible flows of the source 
gases cannot be provided with existing gas flow con- 
trol ys pean The very finest - flow control equip- 
ment been used in the CVD systems, but small 
disparities remain between successive deposited 
films. The production of practical beta silicon carbide 
devices has been hindered by the lack of a reproduci- 
ble process for deposition of stoichiometric beta sili- 
con carbide films. 


163,413 


AD-A238 260/4/GAR PC A03/MF A01 
Oregon State Univ., Corvallis. Dept. of Electrical and 
Computer Engineering. 


Atomic Approaches to Defect Thermochem 
Annual technical rept. 1 Apr 90-31 Mar 91. 

J. A. Van Vechten, and J. F. Wager. 15 Apr 91, 15p 
AFOSR-TR-91-0574 

Grant AFOSR-89-0309 


The goal of the research program described herein 
was to apply atomistic thermodynamic theory, Monte 
Carlo simulation, and experimental analysis to eluci- 
date the identity of point defects in semiconductors as 
well as to understand their static and dynamic proper- 
ties. Significant ——_ has been made in the follow- 
ing nine areas: (1) Direct simulation of atomic — 
including the effects of realistic na) ndove 

carrier injection and mis-fit strain, (2) Prnsnoaenaen 
measurement of vacancy concentration and diffusivity, 
(3) Effects of temperature and strain on band offsets 
and atomic diffusion, (4) Elimination of DX centers 
from AlGaAs by optically stimulated dislocation climb, 
(5) Proper analysis of the capacitance-transient due to 
multiple carrier emission from a highly compensati 

d level, (6) C-V analysis and SPICE modeling o 
ACTFEL devices, (7) DX in AlGaAs, (8) Statistical 
modynamics of ballistic hopping, and (9) Energetics of 
self-diffusion in GaAs. 


163,414 

AD-A238 363/6 Not available NTIS 
Michigan Univ., Ann Arbor. Dept. of Electrical Engi- 
neering and Computer Science. 

Effect of Coherent Strain on Hyd ic Acceptor 
Levels in In(y)Ga(1-y)As/Al(x 1-x)As Quantum 
Well Structures. 


J. P. Loeh, Y. C. Chen, D. Biswas, and P. 
Bhattacharya. 9 Jul 90, 4p ARO-24611.192-EL-U1R 
Contract DAALO3-87-K-0007 

Availability: Pub. in Applied Physics Letters, v57 n2 
p180-182, 9 Jul 90. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


163,415 

AD-A238 370/1 Not available NTIS 
Michigan Univ., Ann Arbor. Dept. of Electrical Engi- 
neering and Computer Science. 

Role of Central Cell Symmetries in Tunneling of 
Electrons and Holes in / Al(x)Ga(1-x)As Quan- 
tum Well Structures. 

L. Davis, V. Sankaran, S. Gupta, J. Singh, and P. 
Bhattacharya. 1990, 7p ARO-24611.243-EL-U1R 
Contract DAALO3-87-K-0007 

Availability: Pub. in Institute Physics Conference 
Serni12 ch6 p333-338 1990. Available only to DTIC 
users. No copies furnished by NTIS. 


No abstract available. 


163,416 

AD-A238 410/5 Not available NTIS 
Boston Coll., Chestnut Hill, MA. Dept. of Physics. 
Current Driven Plasma instability in Quantum 


Wires. 

P. Bakshi, J. Cen, and K. Kempa. 1990, 4p ARO- 
26682.4-PH 

Grant DAAL03-90-G-0015 

Availability: Pub. in Solid State Communications, v76 
n6 p835-837 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


163,417 
AD-A238 427/9/GAR PC A06/MF A02 
ped for the Study of Sensory Systems, Tucson, 


Soild State Research. 

Quarterly technical rept. 1 Aug-31 Oct 90. 

A. L. McWhorter. 15 Nov 90, 107p ESD-TR-90-152 
Contract F19628-90-C-0002 


This report covers in detail the research work of the 
Solid State Division at Lincoln Laboratory for the 
period 1 August through 31 October 1990. 

covered are Electrooptical Devices, Quantum Elec- 
tronics, Materials Research, Submicrometer Technol- 
ogy, Microelectronics, and Analog Device Technology. 
Funding is provided primarily by the Air Force, with ad- 
ditional su ry qe provided by the Army, DARPA, Navy, 
SDIO, NASA, and DOE. 


163,418 
AD-A238 433/7 
Princeton Univ., NJ. 


Not available NTIS 
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Cae 5)F2/(100) GaAs by Molecular Beam 


S.H Horng, A. Kahn, C. Wrenn, and R. Pfeffer. 1990, 
7p ARO-26666.4-EL 

Contract DAALO3-89-K-0035 

Availability: Pub. in Proc. on Int’l. Conf. on Elec. Mats. 
(2nd) p229-234 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


163,419 

AD-A238 446/9/GAR PC A03/MF A01 
Hawaii Univ., Honolulu. Dept. of Physics and Astrono- 
m 


y. 
Final Technical Report on ONR Contract N00014- 
88-K-0413 (Hawaii Univ. at Manoa, Honolulu). 
Tk rept. 
J. R. Gaines. 30 Nov 90, 24p 
Contract N00014-88-K-0413 


The thrust of this contract was to investigate the elec- 

trical noise power —_ nerated by high temperature su- 

Been toe region just above 

tha m that fe bulk poten : 

it for luct- 

ing samples the noise power peaked in the transition 

region, just where bolometer type detectors would be 

most sensitive. As a result of the work supported by 

this contract, there are now much more systematic 

measurements of the 1/f noise power in high T sub c 

superconductors-- ——-* bulk samples, composites 

of normal metals and high T sub c materials, thin films, 
and single crystals. 


163,420 

AD-A238 463/4/GAR PC A03/MF A01 
Stanford Univ., CA. Dept. of Electrical Engineering. 
Joint Services Electronic Program. 

Final rept. 1 Jul 88-10 Jun 91. 

J. S. Harris. Jun 91, 22p ARO-25602.3-EL 

Contract DAAL03-88-C-0011 


The research program was divided into main areas: 
Semiconductor Materials, Processes and Circuits, Cn 
Information Systems. The work units and tasks with 

each of the above areas are summarized below, the 
investigator —— for the unit. (1) Semiconduc- 
tor Materials, Processes and Circuits, a. Molecular 
Beam Epi of High T sub c Superconductors, b. 
Physics and lications of Ultra-Small, High Temper- 
ature Superconductors, c. Reactive lon Pro filing of He- 
soveuinanien d. GaAs on Si Integrated Circuits, e. The 
Electronic Structure and Interfacial —— of High 
Temperature Superconductors, f. iconductor 
Laser Structures for Optical Interconnects, g. Quantum 
Computing, and h. Applications of SiGe in AOS Tech- 
nologies; aN Information Systems a. Packet Equaliza- 
- and b. Fast Arithmetic Computing with Neural 

letworks. 


163,421 

AD-A238 469/1 
Missouri Univ.-Columbia. 
international 


Not available NTIS 


Availability: Pub. in Satellite ee of the Interna- 

tional Conference on the Ph’ iconductors 

Gon), p242-245, 1990. Available hy DTIC users only. 
No copies furnished by NTIS. 


No abstract available. 


163,422 

AD-A238 506/0/GAR PC A03/MF A01 
North Carolina State Univ. at Raleigh. 

Atomic Layer Epitaxy G IV Materials: Surface 
Processes, Thin Films, De and Their Charac- 


terization. 

Semi-Annual rept. 

R. F. Davis, and S. Bedair. Jun 91, 17p 
Contract N00014-91-J-1416 


As the first tare) in the Se atomic 
va a gn 


eiegudrs Rect or Seed aay 
° quality si 
epitaxial saa fins of Si on off-axis (100) Si eee 
duced in the Davis ome p. Equipment related to Mine 
of high-q ual ‘Si only vtualy completed 
in the Bedair group. Dichliorosilane has been used (or 
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is being considered) by both groups. A deposition 
system that will achieve ALE of CeO? on Si has also 
been designed. 


163,423 
AD-A238 511/0 Not available NTIS 
Missouri Univ.-Columbia. Dept. of Physics. 

ante rn Tuning of Magnetic interactions in Cd(1- 
x x)Te. 

M. Prakash, M. Chandrasekhar, H. R. 
Chandrasekhar, |. Miotkowski, and A. K. Ramdas. 
Aug 90, 6p ARO-23332.15-PH 

Contract DAALO3-86-K-0083 

Availability: Pub. in International Conference on High 
Pressure in Semiconductor Ph (4th), p258-261, 
11-13 Aug 90. Available only to DTIC users. jo copies 
furnished by NTIS. 


No abstract available. 


163,424 
AD-A238 512/8 Not available NTIS 
Missouri Univ.-Columbia. Dept. of Physics. 

Fano Resonance of Excitons: A 
New Method for the Determination of Electron- 
Phonon Deformation Po . 
S. Satpathy, M. Chandrasekhar, and H. R. 
Chandi har. Aug 90, 6p ARO-23332.17-PH 
Contract DAAL03-86-K-0083 
Availability: Pub. in the International Conference on 
The Physics of semiconductors (20th) v1 p1521-1524, 
6-10 Aug 90. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


163,425 

AD-A238 513/6 Not available NTIS 
Missouri Univ.-Columbia. Dept. of Physics. 

New Center in Al(0.3)Ga(0. 

W. P. Roach, M. Chandrasekhar, H. R. 
Chandrasekhar, and F. A. Chambers. Aug 90, 6p 
ARO-23332.13-PH 

Contract DAAL03-86-K-0083 

Availability: Pub. in the International Confernece on 
The ics of Semiconductors (20th), v1 p674-677, 


Physics € 7 
6-10 Aug 90. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


163,426 
AD-A238 514/4 Ra: peat NTIS 
Missouri Univ.-Columbia. Dept. of Ph’ 

Bound Magnetic Polaron in Ca(1-x)Mn(x)Te under 


M. Prakash, M. Chandrasekhar, H. R. 
Chandrasekhar, |. Miotkowski, and A. K. Ramdas. 
Aug 90, 6p ARO-23332. 14-PH 
Contract DAALO3-86-K-0083 
Availability: Pub. in the International Conference on 
The Physics of Semiconductors (20th), v1 p747-750, 
6-10 Aug 90. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


163,427 
AD-A238 520/1/GAR PC A03/MF A01 
North Carolina State Univ. at Raleigh. Dept. of Materi- 


Semi-Annual letter rept. 1 Jan-30 Jun 91. 
R. F. Davis. Jun 91, 28p 
Contract N00014-90-J-1427 


The initial stages of growth of AIN and GaN on the Si 
(0001) mynd h + magews sf and the (0001) face of 
been studied. The growth of both ni- 
- ne ‘alpha(6H)-Sic substrates occurred on a 
thin of SiI3N4. No significant surface chemical changes 
were — when the films were grown on sap- 
phire. The deposition of GaN on sapphire appeared to 
follow a Stranski-Krastanov mode of ponte that on 
SiC showed characteristics of three-dimensional 
due to the Si3N4. The AIN grew on 
substrates either a or, more they by 

the Stranski-Krastanov gas-source MB 

for the growth of SiC-AIN-GaN heterostructures has 
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been commissioned. Growth of si ~ 4 —_ (100) 
Beta-SiC on 3 degrees off axis Si(100) substrates at 
1075 C has been successful. Two classes of computer 
codes have also been developed for theoretical mod- 
eling of pseudomorphic heterostructures of complex 
systems. 


163,428 

AD-A238 521/9/GAR PC A03/MF A01 
North Carolina State Univ. at Raleigh. Dept. of Materi- 
als Science and Engineering. 
Growth, Nitrogen Vacancy Reduction and Solid 
Solution Formation in Cubic GaN Thin Films and 
the Subsequent Fabrication of Superiattice Struc- 
tures Using AIN and InN. 

Semi-Annual letter rept. 1 Jan-30 Jun 91. 

R. F. Davis. Jun 91, 44p 

Contract N00014-86-K-0686 


An ALE deposition Sean as well as our initial results 
of the ALE growth of GaN, are described. The deposi- 
tion system was fabricated in-house. It is high vacuum 
capable and allows the introduction of up to 16 gases 
without mixing. The substrates travel under different 
zones, each of which allows the adsorption or decom- 
position of one gas species at a time. Continuous crys- 
talline GaN films were grown on (0001) alpha-SiC and 
analyzed by Auger spectroscopy, scanning electron 
microscopy and electron diffraction. Research con- 
cerned with the heteroepitaxial deposition of cubic 
boron nitride (c-BN) using wean substrates and 
deposition technologies has also been conducted. 
Films were deposited and analyzed using the tech- 
niques of reflection high energy electron diffraction 
(RHEED), x-ray photoelectron oscopy (XPS), 
low energy electron diffraction (LEED), x-ray diffraction 
(XRD), scanning electron microscopy (SEM), transmis- 
sion electron microsco; pyr EM), an Fourier transform 
infrared spectroscopy (FT-IE). 


163,429 

AD-A238 527/6 Not available NTIS 
City Coll., New York. Dept. of Physics. 
One-Dimensional Electron Tunneling in Semicon- 
ductors Including Inelastic Scattering. 

W. Cai, T. F. Zheng, P. Hu, and M. Lax. 1991, 9p 
ARO-25872.8-PH 

Contract DAALO3-89-K-0065 

Availability: Pub. in Modern Physics Letters B, v5 n3 
p173-180 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


163,430 

AD-A238 537/5 Not available NTIS 

Massachusetts Inst. of Tech., Cambridge. Research 

Patter ing and Char cterizati f Large-A 
attern a racte ion o' rge-Area 

Quantu: mn Wire Arve 

K. Ismail, M. Sua H. |. Smith, N. H. Karam, and 

P. A. Sekula-Moise. 8 Apr 91, 4p ARO-26213.95-EL 

Contract DAAL03-89-C-0001 

Availability: Pub. in Applied Physics Letters, v58 n14 

p1539-1541, 8 Apr 91. Available to DTIC users only. 

No copies furnished by NTIS. 


No abstract available. 


163,431 
AD-A238 541/7 Not available NTIS 
Michigan Univ., Ann Arbor. Center for High Frequency 


Microelectronics. 
nos3(Ga(xANt nearae/inP. nr 
x “x in 

D. Biswas, A. Chin, J. Pamul and P. 

Bhattacharya. 1 Mar 90, 5p A 0.24611. 255-EL-UIR 

Contract DAALO3-87-K-0007 

Availability: Pub. in Jnl. of Applied Physics, v67 n5 
2450-2453, 1 Mar 90. Available to DTIC users only. 
lo copies furnished by NTIS. 


No abstract available. 


163,432 
AD-A238 567/2/GAR 
Michigan Univ., Ann Arbor. 
Real-Time X-Ray Studies of Strain Kinetics in 
Hy eg ae Quantum Structures. 

W. Dos Passos, W. Lowe, B. G. Rodricks, 
aaa 6 Brizard. 21 Jan 91, 5p 
Contract DAALO3-87-K-0007 
Availability: Pub. in Physical Review Letters, v66 n3 
p317-320, 21 Jan 91. Available only to DTIC users. No 
copies furnished by NTIS. 


PC A01/MF A01 


A new time-resolved x-ray method of probing the kinet- 
ics of interfacial strains in semiconductor heterostruc- 
tures is presented. High-resolution synchrotron-radi- 
ation measurements of the strain relaxation during 
rapid thermal annealing show that the lattice dilation of 
an as-grown quantum well structure is relieved coop- 
eratively by a series of slu iuggish discontinuous transi- 
tions. Well-defined metastable states of strain are ob- 
served between the transitions. 


163,433 

AD-A238 584/7 Not available NTIS 
Boston Coll., Chestnut Hill, MA. Dept. of Physics. 
Electro netic Response of Lower-dimensionai 
Electron Systems: Implications of Omitting the 
Ground State Calculation. 

D. A. Broido, P. Bakshi, and K. Kempa. 1991, 5p 
ARO-26682.3-PH 

Grant DAALO3-90-G-0015 

Availability: Pub. in Solid State Communications, v76 
n5 p613-616 1990. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


163,434 
AD-A238 627/4 Not available NTIS 
Lehigh Univ., Bethlehem, PA. 

International Conference on Magnetism Proceed- 
ing (1985). Part 2 (Chapters 5-9). Proceeding Con- 
ference Held in San Francisco, California on 26-30 
August 1985. 

Final rept. 1 Apr 85-31 Mar 86. 

J. J. Rhyne, B. R. Cooper, D. L. Huber, N. C. Koon, 

. C. O’Handley. Mar 91, 620p ARO-22492.2- 
PH-CF-PT-2 

Grant DAAG29-85-G-0087 

See also Part 1, AD-A171 206. 

Availability: Elsevier Science Publisher B.V., P.O. Box 
103, 1000A C Amsterdam, The Netherlands. No 
copies furnished by DTIC/NTIS. 


Critical phenomena and fluctuations, Layered struc- 
tures, surfaces and particles, Domain effects, solitons, 
Intermetallic compounds, anisotropy and magnetos- 
triction, Transition metals, itinerant magnetism. The 
conference was held as scheduled. Proceedings of the 
conference were published by Elsevier Science Pub- 
lishers B.V. (North-Holland Physics Publishing Divi- 
re P.O. Box 103, 1000 AC Amsterdam, The Nether- 
lands. 


163,495 

AD-A238 634/0/GAR PC A04/MF A01 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

e ogre q 

Study of the Liqui lid Interface during Rapid 

Resclidification of Copper-Titanium Using M 

lar Dynamics. 

Master's thesis. 

: é Loisel. Mar 91, 55p Rept no. AFIT/GNE/ENP/ 
1M-4 


The behavior of the liquid-solid interface during resoli- 
dification of a condensed copper-titanium crystal is 
studied by atomistic simulation. A system of 1080 
atoms (540 of each type) was simulated. The interface 
was created using monte carlo techniques and resoli- 
dification was performed by molecular dynamics. Re- 
solidification was attempted at temperatures of 1200 
K, 1100 K, 1000 K, 900 K, 818 K and 773 K. The liquid- 
solid interface was found to move only at 773 K, result- 
ing in a chemically disordered crystal. The interface ve- 
locity observed in the simulation is 6.6 m/s which 
agrees well with the theoretical value of 5.5 m/s. The 
low interface velocity indicates the recrystallization is 
governed by diffusion-limited growth. 


163,436 

AD-A238 658/9 Not available NTIS 
Missouri Univ.-Columbia. Dept. of Physics. 

Effect of Substrate on the Pressure Coefficients of 
Ga’ intum Wells. 

B. Rockwell, H. R. Chandrasekhar, M 

Chandrasekhar, F. H. Pollak, and L. i Chang. 10 
Aug 90, 6p ARO-23332. 16-PH 

Contract DAALO3-86-K-0083 

Availability: Pub. in International Conference on the 
Physics of Semiconductors (20th), v1 p929-932, 6-10 
Aug 90. Available only to DTIC users. No copies fur- 
nished by NTIS. 


No abstract available. 





163,437 
DE91013672/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

of the Curie-temperature in 
ee ind YDNiSn. 


yh ree so on, and A Hamzic. 1991, 
LA-UR-91- 1598, CON CONF-9 wag 


*910706- 
Contract W-7405-EN 
Rare earth Pring ,- (RERC-19) — 
Lexington, KY (USA), 14-19 Jul 1991. Sponsored by 
Department of Energy, Washington, DC. 


We have measured the magnetic suceptibility 
(2K<T<300K) and the electrical resistivity under 
paar (1.2K<T<300K; p<20kbar) of the Kondo- 
ttice compound YbNiSn, which may be considered 
as the hole analogue of the isostructural compound 
CeNiSn. In contrast to CeNiSn, YbNiSn does not show 
an energy gap at low temperatures, but instead under- 
= a magnetic phase transition at T(sub M)=5.5K. 
he magnetic state might be either a weakly ferromag- 
netic or a complex antiferromagnetic state. By apply- 
(holte pressure the room temperature resistance 
a )(sub RT)) decreases, while T(sub M) increases. 
This behavior can be interpreted with respect to Don- 
iach’s Kondo-necklace model as a decrease of the 
local exchange coupling constant J with increasing 
pressure, which reduces Kondo-spin compensation 
and favors long-range magnetic order. These results 
show that the idea of YbNiSn being the hole counter- 
part to CeNiSn holds well for the properties such as 
dT(sub M)/dP and d(rho)(sub RT)/dP but that it fails in 
more detailed aspects like the origin of the gap forma- 
tion. 17 refs., 3 figs. 


163,438 
DE91013742/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Structural distortion in RPt2Sn2 compounds (R = 
rare earth). 

M. Latroche, M. Selsane, C. Godart, G. 
Schiffmacher, and W. P. Beyerman. 1991, 24p LA- 
UR-91-1683, ‘CONF-910593-1 

Contract W-7405-ENG-36 

International conference on solid compounds of transi- 
tion elements (10th), Muenster (Germany, F.R.), 21-25 
May 1991. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


CeM2X2 compounds (M-transition metals, X = Si, Ge, 
Sn) exhibit very exotic properties such as intermediate 
valence state, heavy fermion, ——— and super- 
conductivity. Most of them crystallize in the ThCr2Si2 
yee structure (14/nmm) while a few adopt the 

Be2Ge2 primitive one (P4/nmmm). Among these 
compounds, CePt2Sn2 has the heaviest known specif- 
ic heat coefficient ((gamma) = 3.5 J/mol-K(sup 2)) 
and orders antiferromagnetically at T(sub N) = 0.88 K. 
Samples of CePt2Sn2, Ce(sub 0.e)La0.2Pt2Sn2, and 
LaPt2Sn2 have been studied by X-ray powder diffrac- 
tion experiments including Rietveld calculations before 
and after annealing. As-cast samples can be indexed 
in the tetragonal primitive cell; however, re- examina- 
tion of annealed samples (1 &3 days at 800C and 3 
weeks at 700C reveals a monoclinic distortion of the 
lattice. Such a distortion has already been observed 
for CeNi2Sn2. Furthermore, our diffraction patterns 
show evidence for superlattice lines at twice the unit 
cell parameters, which was verified by transmission 
electron microscopy. Microprobes analysis on these 
samples show that the Pt sublattice is slightly substoi- 
chiometric (97.5%). Thus strains due to large atomic 
radii and ordering of Pt vacancies could be responsible 
for the monoclinic distortion and superlattice lines. 13 
refs., 3 figs., 1 tab. 


163,439 

DE91014008/GAR PC A03/MF A01 

Argonne National Lab.., IL. 
fabrication 


na issues for small-scale 


SME 
J. R. Hull, S. M. yr N. Palmer, and M. K. 


Davis. 1991, 21p ANL/CP 

Contract W-31109-ENG-38 
Cryogenic engineering conference and international 
cryogenic materials conference, Huntsville, AL (USA), 
11-14 Jun hy + esnoeenes by Department of Energy, 
Washington, DC. 


Coil-scaling and structural-force calculations for smail- 
scale solenoidal and toroidal superconducting mag- 
netic energy storage (SMES) systems are presented. 


359, CONF-910635-1 


The efficiency of the refrigeration system is estimated 
as a function of mechanical support, insulation, and 
power-lead thermal losses. Required high-temperature 
superconductor (HTS) properties are compared to 
properties of presently available materials or those ex- 
pected to evolve in the near term. Potential applica- 
tions are described for small-scale SMES, and these 
applications will significantly increase when HTSs can 
be used. 28 refs., 6 figs., 1 tab. 


163,440 
DES1014233/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Plasma immersion surface modification with metal 


ion plasma. 
|. G. Brown, K. M. Yu, and X. Godechot. Apr 91, 17p 
LBL-29914, CONF-910406-22 
Spang ee ACOS- 76SF00098 

ing of the Materials Research Society 
(ar) oS CA (USA), 29 Apr - 3 May 1991. 
nsored by Department of Energy, Washington, DC. 


We describe here a novel technique for surface modifi- 

cation in which metal plasma is employed and by 
which various blends of plasma and ion im- 
plantation can be obtained. The new technique is a 
variation of the plasma immersion technique described 
by Conrad and co-workers. When a substrate is im- 
mersed in a metal plasma, the plasma that condenses 
on the substrate remains there as a film, and when the 
substrate is then implanted, qualitatively different proc- 
esses can follow, including’ conventional’ high energy 
ion So he ie = implantation, ion beam mixing, 

ion beam assisted deposition, and metallic thin film 
and multilayer fabrication with or without species 
mixing. Multiple metal plasma guns can be used with 
different metal ion species, films can be bonded to the 
substrate through ion beam mixing at the interface, 
and multilayer structures can be tailored with graded or 
abrupt interfaces. We have fabricated several different 
yg of modified surface layers in this way. 22 refs., 4 

Ss. 


163,441 
DES91014607/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Application of muon spin relaxation experiment to 
the vortex dynamics of high temperature super- 
conductors. 

M. Inui, and D. R. Harshman. 1991, 13p LA-UR-91- 
2034, CONF-910736-1 

Contract W-7405-ENG-36 

International conference on materials and mecha- 
nisms of superconductivity, Kanazawa (Japan), 22-26 
Jul mae Sponsored by Department of Energy, Wash- 
ington 

Portions of this document are illegible in microfiche 
products. 


We discuss the potential use of muon spin relaxation 
((mu)SR) technique to investigate the dynamics of the 
magnetic flux lines (vortices) in the mixed state super- 
conductors. We agree that with the high critical tem- 
perature and large anisotropy found in some high tem- 
perature superconductors, one can use (mu)SR to ob- 
serve both static and dynamic behaviors of vortices. 
Recent experiments on Bi(sub 2)Sr(sub 2)CaCu(sub 
2)O(sub 8) are interpreted in this context. 7 refs. 


163,442 
DE$1014617/GAR PC A03/MF AO1 
Lawrence Berk Lab., CA. 

retractable gas-cooled 6061 alu- 
minum electrical leads ting in a vacuum. 
M. A. Green, H. Aguiar, M. J. Bensadoun, J. H. 
Gibson, and D. L. Heine. a 91, 17p LBL-30785, 
CONF-910635-3, ASTROMAG-035 
Contract ACO3-76SF00098 
Cryogenic engineering conference and international 
cryogenic materials conference, Huntsville, AL (United 
States), 11-14 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


To charge and discharge the ASTROMAG supercon- 
ducting magnet in space requires retractable es- 
cooled leads which must operate in a vacuum. 

report describes design and test of 500 ampere 
retractable gas-cooled leads made from 6061-T4 alu- 
minum tubes. Aluminum is attractive for gas-cooled 
electrical leads in space because of its low mass den- 
sity and the desire for short leads. Initial tests showed 
that retractable gas-cooled leads could operate in a 
vacuum from a source of normal helium. The pressure 
drop through the leads was = enough to permit a 
superconducting magnet to be charged and dis- 
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charged while the leads vent into space. The leads 
ee The volt- 
age drop across the contact between the upper and 
tcaah watage coup of 8 GV pun Ielatatees Sen tents 
drop of 42 mV per lead when the leads 
14 amperes. The gas required for cooling was 

the more conventional 


CUlaerenaiaes cmianaaiante die tanteabant 
for the other. 6 refs., 2 figs. 


163,443 
DE91014665/GAR pa A03/MF A01 
Sandia National Labs., Segoe he 

ee deposition of Sucon ‘nitride ona 


J. C. ote os H. J. Stein, and C. A. — 1991, 
17p SAND-90-3100C, — 
pa ACO4-76DP0078: 

the Materials R Society 


Sons, meeting of the esearch 
(MRS), Anaheim, CA Large ¥ 29 Apr - 3 May 1991. 
Sponsored by Department of Energy, aa DC. 


Gate dielectric-quality silicon nitride films were 
ited on a tunnel oxide = an ty (Ec) pasa a 


stetice d 

By of te tubide fim tek cies upon tee etaio of the 
interfacial oxide. Quasi-static and 1 MHz capacitance- 
voltage measurements show that a nitride film deposit- 
ed at 200C on 2 nm thick thermally-grown oxide 
(tunnel oxide) on an unbiased Si substrate has an 
interface state density of 1.5 times peo 11) a. 
eV. Time-of-flight elastic recoil detection (TOF-ERD) 
was used to examine the level of mixing between the 
tunnel oxide and the deposited silicon nitride as a func- 
tion of bias voltage. TOF-ERD showed that for an ap- 
plied bias of (minus)350 V (ion energy (approx) 380 
eV), the depostion ofa 10 nm thik fm was complete 
ly mixed to form an oxynitride whereas the tunnel oxide 
remained intact for an unbiased sample. (Interdiffusion 
resulting from energetic-beam heating was 
as a possibility for the mixing.) 13 refs., 4 figs. 


163,444 
DE91014710/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

ASTROMAG 


figured for a free flying 
M. A. Green, and G. F. Smoot. Jun 91, 28p LBL- 
30773, CONF-9106134-1, ASTROMAG-034 


Contract AC03-76SF00098 
ee), feo dun workshop, Cleveland, OH oon 
Summa t Jun hy 2 1861. Sponsored by Department of 


Energy, W: 
pi hp isa pari — . facility artes 
origi SOMIAG fe tation. 
of the pape oo AG facility is a large superconducting 
magnet which is cooled superfluid helium. The 
task of ye ty facility so that it will fly in a satellite 
in a high of inclination orbit is driven by the 
launch weight capability of her tone. rocket and the 
desire to be able to do the same as the 
gente nol > wae to 


Space Station version of 

reduce the launch weight, the magnet a 
ic system had to nae downsized, yet eae integrated 
generated by the magnet in the particle detectors has 
to match the Space Station version of the magnet. The 
use of aluminum matrix and oriented 


The net magnetic dipole 

(OMAG magnet must be small 

to minimize the torque due to interaction with the 

earth’s magnetic field. The ASTROMAG gy 
sists of identical two coils 1.67 meters apart. The two 

coils are connected in series in persistent mode. Each 
tN 

thoy operate a cppoate polar. Tis reduce and 
operate at opposite polarity. This reduces 

a factor of more than 1000. This is 

renee ee 

ao ona flying sa’ le requires 

ditio ~ This esents the 


inal compensation. report pr 
cagrel pence ol a $0 gece er 
MA and the parameters of the space cryogenic 
system for the magnet. 12 refs., 6 figs. 
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Growth condition ned of RHEED pattern 
from GaAs(111)B surface. 

K. Yang, W. Li, A. P. Taylor, L. J. Schowalter, and Q. 
one 1991, 17p LA-UR-91-1919, CONF-910406- 


See ae lnhenagpe ming | 

ing of the Materials Research Society 
TAS  Taohaie, CA (United States), 29 Apr - 3 May 
1901. Sponsored by Department of Energy, Washing- 
ion 


A bong orge phase diagram is introduced to de- 
nce of the RHEED pattern from 
GaAs (18 surface on growth conditions. The 2 
(times) 2, transitional (1 (times) 1), and (radical)19 
(times) (radical)19 surface reconstructions correspond 
to different zones in the phase diagram. A equation is 
ee for the planes that separate these zones, which 
imental data well. Homoepitaxial films on 
GaAs(i1: 11)B grown in the 2 (times) 2 region onpround 
have bad crystal quality as determined by the ion chan- 
neling, and growth in the (radical)19 (radical)19 region 
generally yields rough surface morphology. At higher 
substrate temperatures ((approximately) 
650(degrees)C), featureless films with minimum ion 
channeling yields of less than 4% are achieved. 13 
refs., 6 figs. 


163,446 

DE91014772/GAR 

Los Alamos National Lab., NM. 
Muon studies of heavy ferm rmions. 

R. H. Heffner. 1991, 27p LA-UR-91- 1912, CONF- 

910903-2 

Contract W-7405-ENG-36 

International conference on magnetism, Edinburgh 

(UK), 1-7 Sep 1991. Sponsored by Department of 

Energy, Washington, DC 


Recent muon spin relaxation ((mu)SR) studies have 
been particularly effective in revealing important prop- 
erties of the unusual magnetism and superconductivity 
found in heavy fermion (HF) systems. In this paper 
eed ee oe elucidating the 1 oomeng of su- 

conducting order parameter in UPt(sub 3) and 
UBeteub 13) “Power with thorium are reviewed. Also 
discussed is the correlation between the enhanced su- 
perconducting specific heat jump and the reduced 
Kondo temperature in B-doped UBe(sub 13), indicat- 
ing possible direct experimental evidence for a mag- 
netic pairing mechanism in HF superconductors. 23 
refs., 3 figs. 
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DE91014800/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, _ 

Chaos in the lowest Landau level 

Y J. Emery. 1991, 22p BNL-46293, CONF-9105151- 


Contract AC02-76CH00016 

Physical phenomena at high magnetic fields, Tallahas- 
see, FL (USA), 15-18 May 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The problem of a few electrons in the lowest Landau 
level is discussed. Low-lying states of the three-and 
four-electron problems are constructed. In the classi- 
cal limit, the three-body problem is integrable but there 
is numerical evidence of chaotic motion in the four- 
body problem. Consequences of classical chaos for 
the statistics of energy levels are described and the 
possibility of carrying out relevant experiments in semi- 
conductor heterostructures is discussed. 9 refs. 
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DE91015193/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Low temperature flux creep in high-(Tc) supercon- 
ductors. 

V. M. Vinokur, M. Xu, G. W. Crabtree, M. V. 
Feigel’man, and V. B. Geshkenbein. 1991, 24p ANL/ 
CP-73508, CONF-9105151-9 
Contract W-31109-ENG-38 
Physical ——— at high magne 
see, FL (USA), 15-18 May 1991. 
ment of Energy, Washington, DC. 


An exact solution describing flux creep in high-T(sub c) 
superconductors at low temperatures was found, as- 
suming the creep activation barrier U = ows logarithmi- 
cally with decreasing current j: U = (sub 0) ro 
0)/j). The magnetic relaxation of single crystal Bi(sub 
2)Sr(sub 2)CaCu(sub 2)O(sub 8) was measured at 
ate temperatures and magnetic fields. Two dif- 
ferent regimes corresponding to the partial and full 
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netic fields, Tallahas- 
nsored by Depart- 


penetration of the magnetic field into the sample were 
found. The observed magnetic relaxation behavior is in 
age good agreement with the model proposed. 19 refs., 4 
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Argonne National Lab., IL. 

Synthesis and su “5 aed in Ba(sub 1- 
OK(sub x)K(sub x)BiO(su 

= ses inks. May 91, 15p ANL/CP-73498, CONF- 


Contract W-31 109-ENG-38 
International superconductivity technology center 
workshop on superconductivity (3rd), Kumamoto City 
(Japan), 13-15 May 1991. Sponsored by Department 
of Energy, Washington, DC 


The synthesis of Ba(sub 1-x)K(sub x)BiO(sub 3) re- 
quires a two step process. In-situ neutron diffraction 
and thermogravimetric analysis (TGA) has been used 
to follow the synthesis process and shows that the su- 
perconducting material is metastable at room temper- 
ature. Recent work on point contact tunneling into 
high-density, melt processed material has shown 
almost ideal junction behavior unlike the behavior 
found in the copper-oxide compounds. 9 refs., 4 figs. 


163,450 
DE91015273/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Ac susceptibility of superconductive thin films. 

H. R. Kerchner, R. Feenstra, and J. O. Thomson. 
1991, 18p CONF-910635-7 

Contract AC05-840R21400 

Cryogenic engineering conference and international 
cryogenic materials conference, Huntsville, AL (United 
States), 11-14 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


The magnetic transitions of superconductive materials 
are readily observed by the use of a mutual inductance 
bridge. The critical current density J(sub c) has long 
been deduced from ac-susceptibility measurements. 
Thermally activated giant flux creep and flux flow 
(TAFF) make the new, high-(Tc) materials respond to 
applied ac = with loss: aes —_ Measurements 
of J(sub c), the ei penetration depth 
(lambda)(sub ¢), and the TAI TAFF resistivity (rho)(sub 
TAFF) in YBa(sub 2)Cu(sub 3)O(sub 7-(delta)) thin 
films are presented. A technique is described for de- 
ducing J(sub c) from moment changes with 10(sup 
(minus)6)-emu sensitivity fr deducing J(sub c) from 
moment changes with 10(sup (minus)6)-emu sensitivi- 
ty. 7 refs., 6 figs. 


163,451 

DE91015279/GAR PC A03/MF A01 
Superconductn Super Collider Lab., Dallas, TX. 

nducting Super Collider Project. 
lobinson. Jun 91, 19p SSCL-395, CONF- 

si 06177-4 

Contracts AC02-89ER40486, AC02-76CH03000 

1991 neg, Bd Women Engineers (SWE) national 
convention, San Diego, CA (United States), 23-29 Jun 


1991. Sponsored by Department of Energy, Washing- 
ton, DC. 


The Superconducting Super Collider (SSC) will be the 
world’s largest particle accelerator. It will explore the 
fundamental nature of matter and — at a smaller 
scale than is possible with existing facilities. The SSC 
will accelerate two beams of protons into head-on col- 
lisions at an energy of 40 TeV. Teams of scientists 
from around the world will detect and analyze the parti- 
cles resulting from the collisions in order to gain new 
understanding of the ere mgs laws of physics. This 
paper describes an overview of the project, the loca- 
tion of the facility, it’s component parts, and the signifi- 
cance of the experiments to society. 9 refs., 6 figs. 


163,452 

DE91015284/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX 

Feed and end cans to support yy ogenic testing o of 
superconducting magnets for 

ing super collider. 

D. R. Hatfield, P. R , Q. S. Shu, and R. Trekell. 
Jun 91, 18p SSCL-473, CONF-910635-6 

Contract ACO2-89ER40486 

Cryogenic engineering conference and international 
cryogenic materials conference, row ee AL (United 
States), 11-14 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


Single magnet cold testing will be conducted at the 
Magnet Test Laboratory (MTL) in Waxahachie, Texas. 
The MTL supports the magnet testing “yoy by pro- 
viding test capacity for production and R&D dipoles, 
quadrupoles and specialty magnets. Principal compo- 
nents of the cold test strands are the magnet feed and 
end cans which are closures attached to the open 
ends of the magnets in order to complete the subsys- 
tems of the magnet and allow it to be operated alone. 
The subsystems of the magnet include the beam pipe, 
the high field magnet itself with its single-phase flowing 
helium environment and its current supply, the cryostat 
20 K and 80 K shields, and the cryostat vacuum 
system. The feed and end cans provide interfaces to 
the subsystems appropriate for the testing. Thus, they 
contain feed-throughs for the beam pipe to allow the 
insertion of the magnetic field measuring system with 
its warm bore; they contain high current gas-cooled 
electrical connections for the operation of the coils; 
they provide cryogenic connections to the various 
parts of the magnet; they provide the insulating 
vacuum environment for the magnet; they provide con- 
nections to the instrumentations that is a part of the 
magnet; and they provide instrumentation to charac- 
terize the operating conditions under which the testing 
is performed. Details concerning the present state of 
the design and development of the feed and end cans 
will be given. 2 refs. 


163,453 


DE91015285/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Effect of tune modulation on the dynamic aperture 
of the SSC lattice. 

T. Sen, A. W. Chao, and Y. T. Yan. May 91, 14p 
SSCL-436, CONF-910505-375 

Contract AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (United States), 6-9 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


We model the effects of magnet power supply ripple 
on the long term dynamic aperture of the SSC lattice 
by modulating the tunes. The lattice is represented by 
a Taylor map of twelfth order in the phase space co- 
ordinates. The transverse tunes parametrizing the ro- 
tation matrix (obtained from the linear terms of the 
map) are sinusoidally modulated at different choices of 
amplitude and frequency. Particles are tracked 
through this modulated map for over a million turns. 
The tune modulation results in a decrease of the dy- 
namic aperture. The extent of this decrease depends 
largely on the tune of the lattice and to a secondary 
extent on the amplitude and frequency of the ripple. 3 
refs., 4 figs. 


163,454 


DE91015290/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Alternative concepts for structurally supporting 
the cold mass of a superconducting accelerator 
magnet. 

J. H. Sondericker, and L. J. Wolf. Mar 91, 26p SSCL- 
362, CONF-910340-44 

Contract AC02-89ER40486 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (United States), 13- 
15 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


Experimental and analytical studies toward the goal of 
replacing the fiberglass reentrant support posts and 
their end restraint systems with lower cost injection 
molded posts are described. Thermoplastic resins with 
chopped fiberglass reinforcement having lower ther- 
mal conductivity were investigated. Experimentally ob- 
tained data from creep, shear, and tensile tests on 
actual injection molded posts of Ultem and Noryl are 
included. Discussion of flaws and quality control is in- 
cluded. These studies for the Relativistic Heavy lon 
Collider (RHIC) and the Superconducting Super Col- 
lider (SSC) are continuing at Brookhaven National Lab- 
oratory and at the SSC Laboratory. 6 refs., 13 figs. 


163,455 


DE91015334/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 





Su onducting superoxygenated sub 2- 
x — 4+ (delta)): pl, - phase 
ration. 


sepa 

B. Morosin, J. E. Schirber, J. A. Voigt, E. L. Venturini, 
and G. H. Kwei. 1991, 12p SAND-91-0773C, CONF- 
910736-5 

Contract AC04-76DP00789 

International conference on materials and mecha- 
nisms of superconductivity, Kanazawa (Japan), 22-26 
vet 1 e Be Sponsored by Department of Energy, Wash- 
ington, DC. 


a pressure (2.3 kbar) high temperature 
(575(degrees)C) oxygen annealed ceramic La(sub 2- 
x)Sr(sub x)CuO(sub 4 + (delta)), with x = 0.1 and 0.16, 
have been studied by high-resolution neutron powder 
diffraction to determine their low temperature structur- 
al properties in comparison to similarly oxygenated 
La(sub 2)CuO(sub 4-+(delta)). Unlike La(sub 
2)CuO(sub 4+ (delta)), these Sr-containing supercon- 
ductors show no low temperature phase separation. 
Further, for x = 0.16, the interstitial oxygen appears to 
be located at (1/4, 1/4, z) with z = 0.163(5) and to 
have a value of (delta) consistent with La(sub 
1.84)Sr(sub 0.16)CuO(sub 4.019). Such a site is signifi- 
cantly displaced away from the interstitial location, (1/ 
4, 1/4, z) with z (approx equal) 0.25 observed in La(sub 
2)CuO(sub 4+ (delta)). For x = 0.1, no interstitial 
oxygen is found and (delta) = 0.0. 2 refs. 


163,456 

DE91015460/GAR PC A03/MF A01 

Superconducting Super Collider Lab., Dallas, TX. 
stant of motion and dynamic equations for 

one dimensional autonomous system, and radi- 

ation damping. Revision. 

G. Lopez. May 91, 14p SSCL-308-Rev, CONF- 

910505-381-Rev 

Contract AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 

(IEEE) particle accelerator conference (PAC), San 

Francisco, CA (United States), 6-9 May 1991. Spon- 

sored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The dynamic equations for a one-dimensional autono- 
mous system, along with their dynamic transforma- 
tions, are expressed in terms of the Constant of Motion 
of the system. The relation between Hamilton’s equa- 
tions and the constant of Motion is studied. This ap- 
proach is applied to the radiation damping suffered by 
a proton inside the beam circulating around the Super- 
conducting Super Collider (SSC) ring. 4 refs. 


163,457 

N91-26948/0/GAR PC A06/MF A02 
Clemson Univ., SC. Dept. of Ceramic ae tak 
Development of High TC (Greater Than 110K) Bi, 
TL and Y-Based Materials as Superconducting Cir- 
cuit Elements. 

Annual Report. 

G. H. Haertling, B. Lee, G. Grabert, and P. Gilmour. 
Fa 91, 110p NAS 1.26:188581, NASA-CR- 


1 1 
Contract NAG1-1108 


This report is presented in two parts. Part 1 deals pri- 
marily with Bi-based materials and a small amount of 
work on a Y-based composition while Part 2 covers 
work on Tl-based materials. In Part 1, a reliable and 
reproducible process for producing bulk bismuth- 
based superconductors has been developed. It is 
noted however, that a percentage of the tapecast ma- 
terial experiences curling and fracturing after a 30 hour 
sintering period and is thus in need of further examina- 
tion. The Bi-Sr-Ca-Cu-O (BSCCO) material has been 
characterized by critical temperature data, X-ray dif- 
fraction data, and surface morphology. in the case of T 
sub C, it is not critical to anneal the material. It appears 
that the BSCCO material has the possibility of produc- 
ing a better grounding strap than that of the 123 mate- 
rial. Attempts to reproduce near room temperature su- 
perconductors in the Y-Ba-Cu-O system were unsuc- 
cessful. In Part 2, several methods of processing the 
high temperature superconductor TI2Ba2Ca2Cu3010 
were investigated; i.e., different precursor composi- 
tions were sintered at various sintering times and tem- 
peratures. The highest superconductig temperature 
was found to be 117.8K when fired at 900 C for three 
hours. Higher sintering temperatures produced a 
melted sample which was nonsuperconducting at 
liquid nitr temperature. Also, a preliminary study 
found Li2O substitutions for co) ed to in- 
crease the transition temperature and create fluxing 


action upon sintering. It was suggested that lower sin- 
tering temperatures might be obtained with lithium ad- 
ditions to produce reliable TI2Ba2Ca2Cu3010 proc- 
essing methods. 


163,458 

N91-26976/1/GAR PC A03/MF A01 
Case Western Reserve Univ., Cleveland, OH. 
Microwave Properties of High Transition Tempera- 
ture Superconducting Thin Films. 

Final Technical Report. 

W. L. Gordon. 21 Jun 91, 19p NAS 1.26:185842, 
NASA-CR-185842 

Contract NCC3-40 


Extensive studies of the interaction of microwaves with 
YBa2Cu30(7-delta), Bi-based, and Tl-based super- 
conducting thin films deposited in several microwave 
substrates were performed. The data were obtained by 
measuring the microwave power transmitted through 
the film in the normal and the superconducting state 
and by resonant cavity techniques. The main motives 
were to qualify and understand the physical param- 
eters such as the magnetic penetration depth, the 
complex conductivity, and the surface impedance, of 
high temperature superconducting (HTS) materials at 
microwave frequencies. Based on these parameters, 
the suitability of these HTS thin films is discussed for 
microwave applications. 


163,459 

N91-27981/0/GAR PC A04/MF A0O1 

= ae “+ te ee 
nvironmental Test ram for Supercond 

Materials and Devices. - 

Mid-Term Report, May 1990 - Jun 1991. 

G. Haertling, H. Randolph, C. Hsi, and D. Verbelyi. 

26 Jul 91, 73p NAS 1.26:188654, NASA-CR-188654 

Contract NAG1-1127 


This report is divided into two parts. The first dealing 
with work involved with Clemson University and the 
second with the results from Westinghouse/Savannah 
River. Both areas of work involved low noise, low ther- 
mal conductivity superconducting grounding links used 
in the NASA-sponsored Spectroscopy of the Atmos- 
phere using Far Infrared Emission (SAFIRE) Project. 
Clemson prepared the links from YBa2Cu3O(7-x) su- 
perconductor tape that was mounted on a printed cir- 
cuit board and encapsulated with epoxy resin. The 
Clemson program includes temperature vs. resistance, 
liquid nitrogen immersion, water immersion, thermal 
cycling, humidity, and radiation testing. The evaluation 
of the links under a long term environmental test pro- 
gram is described. The Savannah River program in- 
cludes gamma irradiation, vibration, and long-term 
evaluation. The progress made in these evaluations is 
discussed. 


163,460 
N91-28089/1/GAR 
(Order as N91-28063/6/GAR, PC ear 


Fisk Univ., Nashville, TN. Dept. of Physics. 
Purification, Growth, and Characterization of 
)Cd(1-X)Se Crystals. 


x 
einen A. Burger, W. Chen, D. O. Henderson, 
and S. H. Morgan. 1989, 7p 
Contract NAG8-113 
In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 188- 
194. 


The purification of starting materials which were used 
in the growth of Zn(x)Cd(1-x)Se (x = 0.2) single crys- 
tals using the traveling solution method (TSM) is re- 
ported. Up to 13 cm long single crystals and as grown 
resistivities of 6 x 10(exp 12) ohm/cm could be 
achieved. Infrared and Raman_ spectra. of 
Zn(0.2)Cd(0.8)Se are also presented and discussed. 


163,461 
N91-28092/5/GAR 
(Order as N91-28063/6/GAR, PC A 


Virginia State Univ., Petersburg. Dept. of Physics. 
Studies of Superconducting Materials with Muon 
Spin Rotation. 

M. R. Davis, C. E. Stronach, W. J. Kossler, H. E. 
Schone, and X. H. Yu. 1989, 7p 

Contracts NAG1-416, NSF DMR-85-03223 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 211- 
217(See N91-28063 19-99). Sponsored in Part by Doe 
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and - or Sciences and Engineering Research 
uncil. 


The muon spin rotation/relaxation technique was 
found to be an exceptionally effective means of meas- 
uring the magnetic properties of superconductors, in- 
cluding the new high temperature superconductor ma- 
terials, at the microscopic level. The technique directly 
measures the oy penetration depth (type I! su- 

. ’s)) and detects the presence of 
magnetic ordering (antiferromagnetism or spin-glass 
ordering were observed in some high temperature su- 
perconductor (HTSC’s) and in many closely related 
compounds). Extensive studies of HTSC materials 
were conducted by the Virginia State University - Col- 
lege of William and Mary - Columbia University collabo- 
ration at Brookhaven National Laboratory and TRIUMF 
(Vancouver). A survey of LaSrCuO and YBaCaCuO 
systems shows an essentially linear relationship be- 
tween the transition temperature T(sub c) and the re- 
laxation rate. This appears to be a manifestation of the 
proportionality between T(sub c) and the Fermi energy, 
pean ow te, mpm ome bay bngrten dc 
pling, and which is not consistent with the weak cou- 
pling of phonon-mediated SC. Studies of LaCuO and 
YBaCuO parent compounds show clear evidence of 
antiferromagnetism. YBa2Cu(3-x)CO(x)O7 shows the 
simultaneous presence of spin-glass magnetic order- 
ing and superconductivity. Three-dimensional SC, (Ba, 
K) BiO3, unlike the layered CuO-based compounds, 
shows no tion of magnetic ordering. Experi- 
mental techniques and theoretical implications are dis- 
cussed. 


163,462 
N91-28112/1/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 
A04) 


Virginia State Univ., Petersburg. Dept. of Physics. 

Computer Simulation of Radiation Damage in 
lium Arsenide. 

J. J. Stith, J. C. Davenport, and R. L. Copeland. 

1989, 7p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 356- 
362(See N91-28063 19-99). 


A version of the binary-collision simulation code MAR- 
LOWE was used to study the spatial characteristics of 
radiation damage in proton and electron irradiated gal- 
lium arsenide. Comparisons made with the experimen- 
tal results proved to be encouraging. 


Gal- 


163,463 

PAT-APPL-7-469 897/GAR PC NO3/MF A01 
Lawrence Livermore National Lab., CA. 

Mechanical alignment of particies for use in fabri- 
cating superconducting and permanent magnetic 
materials. 

Patent Application. 

W. J. Nellis, and M. B. Maple. Filed 24 Jan 90, 66p 
DE91011558 

Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Invention is related to the manufacture of high-quality 
mechanically aligned superconducting materials using 
oriented platelet-shaped powder particles, fibers, crys- 
tals, and other oriented forms of the recently discov- 
ered high-(Tc) class of superconducting ceramics, as 
well as other superconducting materials. It is also relat- 
ed to the use of these oriented materials in the manu- 
facture of high quality permanent magnetic materials. 
This pretreatment optimizes the final crystallographic 
orientation and, thus, properties in these constructs. 
Such materials as superconducting fibers, needles and 
platelets are utilized. 11 figs. 


163,464 

PAT-APPL-7-476 184/GAR PC NO3/MF A01 
Rockwell International, Golden, CO. 

Diffractometer data collecting method and appa- 
ratus. 

Patent Application. 

P. A. Steinmeyer. Filed 7 Feb 90, 24p DE91011585 
Contract AC04-76DP03533 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Diffractometer data is collected without the use of a 
movable receiving slit. A scanning device, positioned 
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in the diffractometer between a sample and detector, 
varies the amount of the beam diffracted from the 
sample that is received by the detector in such a 
manner that the beam is detected in an integrated 
form. In one embodiment, a variable diameter beam 
stop is used which comprises a drop of mercury cap- 
tured between a pair of spaced sheets and disposed in 
the path of the diffracted beam. By varying the spacing 
between the sheets, the diameter of the mercury drop 
is varied. In another embodiment, and adjustable iris 
diaphragm is positioned in the path of the diffrated 
beam and the iris opening is adjusted to control the 
amount of the beam reaching the detector. 5 figs. 


163,465 

PAT-APPL-7-601 954/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Protein Crystal Growth Tray Assembly. 

Patent Application. 

D. C. Carter, and T. Y. Miller. Filed 23 Oct 90, 17p 
N91-23933/5 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A protein crystal growth tray assembly includes a tray 
that has a plurality of individual crystal growth cham- 
bers. Each chamber has a movable pedestal which 
carries a protein crystal growth compartment at an 
upper end. The several lestals for each tray assem- 
bly are ganged together for concurrent movement so 
that the solutions in the various pedestal growth com- 
partments can be separated from the solutions in the 
tray’s growth chambers until the experiment is to be 
activated. 


163,466 
PB91-221960/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. Condensed 
Matter and Radiation Sciences Div. 

nchrotron X-Radiation Research. 

. N. Kabler, D. J. Nagel, and E. F. Skelton. May 90, 


21p 
Color illustrations reproduced in black and white. 


The Naval Research Laboratory (NRL) has been in- 
volved in the exploitation of X rays since the 1920s. 
The report gives a brief description of the generation 
and characteristics of synchrotron radiation, and 
review highlights of current research. Research exam- 
ples include soft-x-ray optics, semiconductor surface 
passivation, surface electron dynamics, space-charge 
dynamics on silicon, photochemistry on GaAs, local 
atomic structure, crystal structures from x-ray diffrac- 
tion. The report then discusses emerging research op- 
portunities. 


163,467 

PB91-232033/GAR PC E05/MF E05 
Direction des Recherches, Etudes et Techniques, 
Paris (France). Centre de Documentation de |I’Arme- 
ment. 

Mecanisme de la Supraconductivite Haute Tem- 
perature (Mechanisms of High Temperature Super- 


Final rept. 
F. Chibane, N. Bonnel, and J. P. Maneval. 1991, 23p 
Text in French; summary in English. 


The study begins with a theoretical discussion of the 
influence of the phonon spectrum on superconductor 
Critical temperature (Tc), followed by an application of 
the Van Hove singularities method to multilayer com- 
pounds, which have the highest critical temperatures 
among the new superconductors. The third section de- 
scribes an experiment on transitory effects in high Tc 
films; specifically, the electrical (conductivity) re- 
sponse of grained films subjected to impulses of either 
light or current. The chief value measured was return- 
to-equilibrium time; BiSrCaCuO and YBaCuO samples 
were used. Response time of the films was tested as a 
function of several parameters, including magnetic 
field, laser intensity, thermal contact, etc. A few results 
are mentioned here; a summary and comparison with 
several likely theoretical models will be published later. 


163,468 
PB91-233015/GAR 
(Order as PB91-233007/GAR, PC$30.00/ 
MF$30.00) 
Japanese National Railways, Tokyo. Railway Techni- 
cal Research Inst. 
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Making Use of Superconducting Maerial for Shield- 
ing against Magnetic Flux. 

N. Terauchi. c1990, 8p 

Included in Quarterly Report of Railway Technical Re- 
search Institute, v31 n4 p182-188 Dec 90. 


It is usual to use a ferromagnetic material like iron to 
shield against magnetic flux, but with the development 
of superconducting oxide materials, the meissner 
effect becomes a useful method of shielding against 
magnetic flux. The report discusses experiments and 
mathematical analysis of the effectiveness of shielding 
with superconducting material, making use of the 
Meissner effect. 


163,469 

PB91-233221/GAR PC A07/MF A02 

—— Univ., Islamabad (Pakistan). Dept. of 
sics. 

FTIR Spectroscopy of High Temperature Super- 

conductors. 

Master’s thesis. 

S. Afzal. Feb 91, 133p 


The work comprises mainly a detailed study of the mid- 
infrared absorption characteristics of the high temper- 
ature superconductor materials apne in the Semi- 
conductor Physics Laboratory. The materials studied 
belong basically to the 1-2-3 (Y-Ba-Cu) class of high 
T(c) superconductors. The samples can be broadly di- 
vided into two categories. The category A comprises 
the oxide samples (YBa2Cu30O(7-delta) prepared by 
poets | with the usual CuO and the low melting 
Cu2(CN)2. The category B comprises the samples pre- 
pared in — atmosphere. The results of these 
samples have lead the authors to challenge the essen- 
tial role of oxygen in the formation of superconducting 
phase. Some observations have been made regarding 
the IR spectral features. The IR spectra of the nitrogen 
treated epee | samples resemble the report- 
ed spectra of the YBa2Cu30(7-delta) superconductor. 
The spectral features of a ae sample pre- 
pared with CuO in nitrogen are different from those of 
the semiconducting tetragonal samples of the 
YBa2Cu30(7-delta) system. In the spectra of the 
YBa2Cu30(7-delta) samples starting with CuO, other 
than the reported peaks, the authors have observed a 
small peak at 530/cm. Few possible inferences are 
made based on these observations. 


Structural Mechanics 
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AD-A238 029/3/GAR PC A03/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Civil Engi- 
neering. 

Fission-Fusion Adaptivity in Finite Elements for 
Nonlinear Dynamics of Shells. 

Final technical rept. 1 Oct 87-30 Aug 90. 

T. Belytschko. 30 Aug 90, 48p AFOSR-TR-91-0602 
Contract F49620-88-C-0011 


The objective of this work was to develop adaptive 
finite element analysis methods for nonlinear structural 
dynamics. Adaptive methods are particularly promising 
for nonlinear problems involving failure, because in 
failure and near-failure states of structures, three pre- 
dominant phenomena are; buckling, shear banding, 
and fracture. These phenomena are associated wit 
localization of the deformation, by which is meant the 
development of large strains in small regions of the 
structure, which is accompanied by large gradients in 
the strain. While strains are distributed in elastic buck- 
ling, once plasticity develops a large part of the defor- 
mation of beams or shells usually occurs over narrow 
zone called hingelines. Shear banding is a result of 
strain softening material behavior and is also associat- 
ed with narrow bands of highly strained material. In 
fracture, high strain gradients occur at the crack tip, 
and in addition the displacement field is discontinuous 
behind the crack tip. In this work, adaptive methods 
are developed for the nonlinear dynamics of shells 
with both geometric and material nonlinearities. The lo- 
calization phenomenon which is of primary interest in 
this class of problems is hingeline formation, but as- 
pects of this work should be applicable to other local- 
ization phenomena in structural dynamics. 
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AD-A238 120/0 Not available NTIS 
Illinois Univ. at Chicago Circle. Dept. of Civil Engineer- 
ing, Mechanics and Metallurgy. 


Anisotropic Elastic Solid with an Elliptic Hole or 
Rigid Inclusion. 

T. C. Ting, and G. Yan. 1991, 17p ARO-25122.9-MA 
Contract DAAL03-88-K-0079 

Availiability: Pub. in International Jnl. of Solids Struc- 
tures, v27 n15 p1879-1894 1991. Available only to 
DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A238 195/2/GAR Not avalable NTIS. 
Virginia Univ., Charlottesville. Dept. of Applied Mathe- 
matics. 

Asymptotic Analysis of an End-Loaded, Trans- 
versely Isotropic, Elastic, Semi-infinite Strip Weak 
in Shear. 

GO: ty and J. G. Simmonds. 1991, 20p ARO- 
28399.1-EG 

Grants DAAL03-91-G-0022, AFOSR-89-0470 
Availability: Pub. in International Jnl. of Solids and 
Structures, v27 n15 p1895-1914 1991. Available only 
to DTIC users. No copies furnished by NTIS. 


No abstract available. 
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AD-A238 320/6 Not available NTIS 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Stability and Vibration of a Column Model with 
Load-Dependent Support Stiffness. 

R. H. Plaut. 1991, 11p ARO-24720.12-EG 

Contract DAAL03-87-K-0040 

Availability: Pub. in Dynamics and Stability of Systems, 
v6 ni p79-88 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A238 440/2 Not available NTIS 
Southwest Research Inst., San Antonio, TX. 

Inclusion of Evolutionary Damage Measures in Eu- 
lerian Wavecodes. 

W. W. Predebon, C. E. Anderson, and J. D. Walker. 
1991, 17p ARO-26067.4-MS-A 

Contract DAAL03-88-K-0068 

Availability: Pub. in Computational Mechanics, v7 
p221-236 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 
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AD-A238 457/6/GAR PC A07/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Effects of Colocation and Non-Colocation of Sen- 
sors and Actuators on Flexibie Structures. 

Master’s thesis. 

W. vy Lee. Mar 91, 137p Rept no. AFIT/GA/ENY/ 
91M-01 


This thesis compares the performance and robustness 
of colocated and non-colocated sensor/actuator pairs. 
Linear quadratic Gaussian and loop transfer recovery 
(LOG/LTR) procedures are used to design optimum 
controllers for three example problems. The first ex- 
ample is a single motion degree-of-freedom system 
having motion only about one axis. This type of system 
does not have any right half plane zeros for the non- 
colocated case; however, the thesis shows it behaves 
as anon minimum phase system. The second =. 
is a Bernoulli-Euler beam which does not have RHP 
zeros. An optimum LOG/LTR controller can not im- 
prove the robustness of non minimum phase systems; 
whereas, colocated systems are easy to stabilize and 
make robust with LTR. However, this thesis shows that 
non colocated systems can achieve higher bandwidth 
and performance. So, each system has its own advan- 
tage. 


163,476 


AD-A238 526/8 Not available NTIS 
Tufts Univ., Medford, MA. Dept. of Mechanical Engi- 
neering. 





Three-Dimensional Interactions of a Crack Front 
with Arrays of Ary ee Microcracks. 

J.-P. Laures, and M. Kachanov. 1991, 26p ARO- 
25345.8-EG 

Contract DAALO3-88-K-0027 

Availability: Pub. in International Jnl. of Fracture, v48 
p255-279 1991. Available only to DTIC users. No 
copies furnished by NTIS. 


No abstract available. 


163,477 
AD-A238 620/9 Not available NTIS 
Wisconsin Univ.-Madison. Center for Mathematical 


Sciences. 

— Softening in Viscoelasticity of the Rate 
ype. 

A. E. Tzavaras. 1991, 44p ARO-26218.4-MA 

Contract DAALO3-88-K-0185 

Availability: Pub. in Jnl. of — Equations and Appl 

cAtions, v3 n1 p195-237 1991. Available only to DTIC 

users. No copies furnished by NTIS. 


No abstract available. 
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DE91013576/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Non-steady wave profiles and the fourth-power 


law. 
J. Swegle. 1991, 14p SAND-91-0060C, CONF- 
9107105-27 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The strain rate in steady shock waves is proportional 
to the fourth power of shock amplitude for a wide varie- 
ty of materials over a broad range of strain rates. A 
model based on this observation gives good agree- 
ment not only with steady-wave profiles but also with 
data on non-steady waves in aluminum. In apparent 
contrast, data on vanadium and uranium at low strain 
rates indicates a departure from the fourth power law if 
the wave profiles are assumed to be steady. However, 
when predicted profiles are produced by allowing the 
waves to propagate and evolve over the actual experi- 
mental sample thickness, the fourth power model 
gives excellent agreement with the wave profile data 
even though the wave profiles in the calculations have 
not yet reached steady state. The implication is that 
the experimental data do not represent steady waves, 
and the model is predicting the correct evolution of 
—— waves in vanadium and uranium. 7 refs., 2 
igs. 


163,479 

DE91014606/GAR 
Los Alamos National Lab., NM. 
Bauschinger effect during shock loading. 

G. T. Gray, R. S. Hixson, and C. E. Morris. 1991, 22p 
LA-UR-91-2041, CONF-9107105-32 

Contract W-7405-ENG-36 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Parallel shock recovery and wave profile experiments 
have been performed that exhibit a Bauschinger effect 
in Si-bronze shocked to 10 GPa. The unloading wave 
profile in Si-bronze exhibited a quasi-elastic release 
that had greater departure from the ideal elastic-plas- 
tic response than the pure copper samples. The reload 
mechanical response of Si-bronze that was pre- 
shocked to 10 GPa exhibited less hardening than the 
annealed material to an equivalent strain while the re- 
verse hardening effect was true for copper. The impor- 
tance of a microstructurally-controlled Bauschinger 
component to defect storage during the shock process 
is discussed in light of shock recovery, wave profile, 
and deformation substructure results. 8 refs., 3 figs. 


PC A03/MF A01 


163,480 

N91-26556/1/GAR PC A03/MF A01 
Overseas Relations Branch Translation Service, 
London (England). 

Investigations into Fracture Mechanics Failure 
Concepts with Thermomechanically Rolled Steels. 
K. E. Hagedorn, and M. Eckel. 1991, 28p BLL-OA- 
TRANS-4238-(6196.3) 

Trans. into English from German Document, May 1991 
27 p. Presented at the 16TH MPA Seminar, 4-5 Oct. 
1990. 


The suitability of modern fracture mechanics failure 
concepts to ensure the safety of components made of 
thermomechanically rolled steels was investigated. 
The new versions of the PD 6493 method based on 
crack tip opening CTOD and the R6 method were of 
particular interest. The investigations also dealt with 
the problem of extremely brittle areas in the heat-af- 
fected zone (HAZ) of submerged arc welded joints of 

M steels. Special attention was paid to instrumented 
notched-bar impact bending tests and metallographic 
investigations on fracture mechanics test specimens 
with notch position in the HAZ during determination of 
parameters. The bearing load behavior of medium- 
sized tensile plates with inner and double outer 
notches up to 4 MN maximum load was evaluated by 
the failure concepts in order to obtain information on 
the suitability of the concepts by comparison with the 
test results. 


163,481 

N91-26569/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Effect of Initial Delamination on Mode 1 and Mode 
2 Interlaminar Fracture Toughness and Fatigue 
Fracture Threshold. 

G. B. Murri, and R. H. Martin. May 91, 40p NAS 
1.15:104079, AVSCOM-TR-91-B-005, NASA-TM- 
104079 

Prepared in cooperation with Army Aviation Systems 
Command, Hampton, VA. 


Static and fatigue double-cantilever beam (DCB) and 
end-notch flexure (ENF) tests were conducted to de- 
termine the effect of the simulated initial delamination 
in interlaminar fracture toughness, G(sub c), and fa- 
tigue fracture threshold, G(sub th). Unidirectional, 24- 
ply specimens of S2/SP250 glass/epoxy were tested 
using Kapton inserts of four different thickness - 13, 
25, 75, and 130 microns, at the midplane at one end, 
or with tension or shear precracks, to simulate an initial 
delamination. To determine G(sub c), the fatigue frac- 
ture threshold below which no delamination growth 
would occur in less than 1 x 10(exp 6) cycles, fatigue 
tests were conducted by cyclically loading specimens 
until delamination growth was detected. Consistent 
vaiues of model 1 fracture toughness, G(sub Ic), were 
measured from DCB specimens with inserts of thick- 
ness 75 microns or thinner, or with shear precracks. 
The fatigue DCB tests gave similar values of G(sub Ith) 
for the 13, 25, and 75 microns specimens. Results for 
the shear precracked specimens were significantly 
lower that for specimens without precracks. Results 
for both the static and fatigue ENF tests showed that 
measured G(llc) and G(lith) values decreased with de- 
creasing insert thickness, so that no limiting thickness 
could be determined. Results for specimens with in- 
serts of 75 microns or thicker were significantly higher 
than the results for precracked specimens or speci- 
mens with 13 or 25 microns inserts. 


163,482 

N91-27578/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Experiments for Locating Damaged Truss Mem- 
bers in a Truss Structure. 

P. E. Mcgowan, S. W. Smith, and M. Javeed. May 
91, 46p NAS 1.15:104093, NASA-TM-104093 
Presented at the 2ND USAF/NASA ae on 
System Identification and Health Monitoring of Preci- 
pol Space Structures, Pasadena, CA, 27-29 Mar 
1 k 


Locating damaged truss members in large space 
structures will involve a combination of sensing and di- 
agnostic techniques. Methods developed for damage 
location require —— verification prior to on- 
orbit applications. To this end, a series of experiments 
for locating damaged members using a generic, ten 
bay truss structure were conducted. A ‘damaged’ 
member is a member which has been removed entire- 
ly. Previously developed identification methods are 
used in conjunction with the experimental data to 
locate damage. Preliminary results to date are includ- 
ed, and indicate that mode selection and sensor loca- 
tion are important issues for location performance. A 
number of experimental data sets representing various 
damage conliguetions were compiled using the ten 
bay truss. The experimental data and the correspond- 
ing finite element analysis models are available to re- 
searchers for verification of various methods of struc- 
ture identification and damage location. 


163,483 
N91-27591/7/GAR PC A03/MF A01 


163,486 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Aeroelastic Modal Characteristics of Mistuned 
Blade Assemblies: Mode Localization and Loss of 


Eigenstructure. 

C. Pierre, and D. V. Murthy. Jul 91, 38p NAS 
1.15:104519, E-6389, NASA-TM-104519 
Contracts NAG3-1163, NAG3-742 
Previously Announced as A91-32032. 


An investigation of the effects of small mistuning on 
the aeroelastic modes of bladed disk assemblies with 
aerodynamic coupling between blades is presented. 
The cornerstone of the approach is the use and devel- 
opment of perturbation methods that exhibit the crucial 
role of the interblade coupling and yield general find- 
ings regarding mistuning effects. It is shown that blade 
assemblies with weak aerodynamic interblade cou- 
pling are highly sensitive to small blade mistuning, and 
that their dynamics is quantitatively altered in the fol- 
lowing ways: the regular pattern that characterizes the 
root locus of the tuned aeroelastic eigenvalues in the 
complex plane is totally lost; the aeroelastic mode 
shapes becomes severely localized to only a few 
blades of the assembly and lose their constant interb- 
lade phase angle feature; and curve veering phenom- 
ena take place when the eigenvalues are plotted 
versus a mistuning parameter. 


163,484 

N91-27592/5/GAR PC A03/MF A01 

National Aeronautics and Space Administration, Ed- 

wards, CA. ~ L. Dryden Flight Research Center. 

pn — uckling Analysis of Hat-Stiffened 
anel. 

W. L. Ko, and R. H. Jackson. Aug 91, 16p NAS 

1.15:4310, H-1724, NASA-TM-4310 


Buckling analysis was performed on a hat-stiffened 
panel subjected to uniaxial compression. Both local 
buckling and global buckling were ed. It was 
found that the global buckling load was several times 
higher than the buckling load. The predicted local 
buckling loads compared favorably with both experi- 
mental data and finite-element analysis. 


163,485 
PB91-231993/GAR 
Societe d’Etudes et Conseils Aero, Paris (France). 
Chaos en Bruits et Vibrations (Chaos in Noise and 
Vibrations). 


PC E06/MF E06 


Final rept. 

Feb 91, 91p AERO/061/91/NC 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The study explores chaos by presenting current theory 
and then applying it to noises and vibrations. The first 
section is devoted to the mathematics of chaos theory: 
Chaotic systems are defined, the paths leading to 
chaos and the geometry of oe attractors are dis- 
cussed, and the principal tools (Poincare maps, Flo- 
quet theory) are described. Ways of calculating Lya- 
punov exponents and fractal sizes are presented and a 
few of the most typical chaos models are detailed. 
Based on a study of the existing literature, the second 
section applies chaos models to the following: under- 
sea acoustic propagation; bubbles; turbulent flows; 
pipe vibrations; and beam and structural vibrations. Bi- 
furcation formulas are presented in the appendix. 


General 


163,486 

AD-A237 941/0/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
Analysis of Radio Frequency Radiation from a 
Propagating Electron Beam. 

Master's Thesis. 

R. W. Lally. Jun 90, 94p 


An experiment was conducted which measured the 
Radio Frequency (RF) radiation from the PHERMEX 
accelerator, capable of 30 MeV and 600 A. This was 
accomplished by placing TEM horn antennae at vary- 
ing angles from the path of the electron beam. The 
signals received by the antennae were then recorded 
by using a Digitizing Camera System (DCS). Measure- 
ments were taken of the radiation from propagating 
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and non-propagating beams, beams with energy 
above and below Cherenkov threshold, and beams 
with varied currents. The captured RF si nals and their 
corresponding freque: money be ps spectra were then analyzed. 
This analysis showed that the radio frequency radi- 
ation from the beams below the cherenkov threshold 
contained wera 3 transition radiation; when above, 
diffracted Cherenkov radiation was observed. Non- 
aie gating beams produced pen change’ radiation 

had Jess definition in their spectrum. All electric 
fields measured were proportional to the beam cur- 
rent. Lastly, the electron beam pulse width and separa- 
tion were determined by both the received signals and 
their spectrum. 


163,487 
AD-A238 170/5 Not available NTIS 
Florida Univ., Gainesville. Dept. of Physics. 


Hydrogen. Swift Projectiles in Material Thin Films: 
J. Z. Wu, S. B. Trickey, J. R. Sabin, and D. E. 


Meltzer. 1991, 6p ARO-24783.28-PH 

Contract DAAL03-87-K-0046 

Availability: Pub. in Nuclear Instruments and Methods 
in Physics Research, vB56/57 p340-344, 1991. Avail- 
able to DTIC users only. No copies furnished by NTIS. 


No abstract available. 


163,488 
AD-A238 202/6 Not available NTIS 
Ilinois Univ. at Urbana-Champaign. Coordinated Sci- 


ence Lab. 

Numerical Simulation of Mesoscopic Systems with 
Open Boundaries Using the —— 
Ti it Schroedinger ao ge 

L. F. Register, U. Ravaioli, and K. Hess. 15 May 91, 
7p ARO-26711.10-EL 

Contract DAAL03-89-K-0037 

Availability: Pub. in Jni. of Applied Physics, v69 n10 
p7153-7158, 15 May 91. Available only to DTIC users. 
No copies furnished by NTIS. 


No abstract available. 


163,489 

AD-A238 220/8/GAR PC A03/MF A01 
Florida State Univ., Tallahassee. Dept. of Statistics. 

Si rities in Gaussian Random Fields. 
Technical rept. 

T. V. Kurien, and J. Sethuraman. Nov 90, 15) 
STATISTICS-M836, TR-90-256-AFOSR, ARO- 
27868.4-MA 

Grants DAAL03-90-G-0103, AFOSR-89-0221 


This paper discusses a Gaussian random field that 
arises in pattern analysis. This random field exhibits 
phase transitive behavior for a particular value of the 
temperature parameter. We analyze this kind of non 
singular behavior and the effect that it has on the field 
random variables. The limiting specific heat also exhib- 
its a phase transition with a power law behavior. One 
of the principal aims of statistical mechanics is to 
derive the thermodynamic behavior of macroscopic 
bodies beginning from a description of their micro- 
scopic components. A good deal of work has been 
done on modelling ferromagnetic and antiferromagne- 
tic behavior. A magnet can be considered to have a 
large number of magnetic domains, to each of which a 
magnetic spin is associated that represents the direc- 
tion of magnetization at that domain. We usually 
assume that the spins take two values, 0 and 1. The 
physical models usually postulate that these domains 
are sites (or vertices) in a graph. 


FSU- 


163,490 

AD-A238 231/5/GAR PC A02/MF A01 
Maryland Univ., College Park. Inst. for Physical Sci- 
ence and Technology. 

Laser-Atom Interaction at - intensities. 

Final rept. 1 Jan 88-31 Dec 90. 

T. J. Mclirath, and C. W. Clark. 20 May 91, 7p 
AFOSR-TR-91-0593 

Grant AFOSR-88-0098 


A general program has been developed to calculate 

Iti-photon processes in atomic hydrogen to arbitrar- 
ily high order in in perturbation theory. This program can 
be used to calculate quantities in intense field multi- 
photon processes, as the generalized cross sec- 
tion of multiphoton absorption, the a.c. Stark effect 
(shift and the broadening of the level due to the field 
interaction), and the parameters in nonlinear optics 
such as the nonlinear index of refraction and the non- 
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linear susceptibility. Effective parametrization of high- 
order susceptibilities has been achieved over a wide 
range of frequencies, utilizing concepts from quantum 
defect theory to express the results of lengthy calcula- 
tions in a compact form that also permits extrapolation 
across thresholds and resonance poles. Significant 
progress has been made in direct numerical solution of 
the time-dependent Schroedinger equation. In addi- 
tion, contributions have been made in: understanding 
the role of spatial dimensionality in the solution of 
model systems (e.G., the one-dimensional delta-func- 
tion potential); the development of a general R-matrix 
code for perturbative computations of multiphoton 
processes in many-electron atoms; and multiphoton 
ionization with two commensurate laser frequencies. 


163,491 

AD-A238 238/0/GAR PC A02/MF A01 

Florida Univ., Gainesville. 

Theoretical and Numerical Prediction of Stopping 

oo of Counterpart Thin Films and Solids. 
inal rept. 

J. R. Sabin, and S. B. Trickey. 8 May 91, 9p ARO- 

24783.33-PH 

Contract DAAL01-87-K-0046 


During the grant period, significant progress has been 
made on the problem of the stopping (linear energy 
transfer) of swift, charged particles in matter. In par- 
ticular, the electronic structure of the ultra thin foils 
have been determined. Their stopping has been calcu- 
lated. These pilot calculations have indicated that fur- 
ther work along these lines will produce useful results. 


163,492 

AD-A238 458/4/GAR PC A04/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of En: ower 

Boundary Element Method Applied to the Two Di- 
mensional Stefan Moving Boundary Problem. 
Master’s thesis. 

D. C. Vosika. 15 Mar 91, 68p Rept no. AFIT/GCS/ 
ENC/91M-1 


This thesis considers problems for which the boundary 
is not known before the problem is solved and must be 
determined as part of the solution. We consider a time 
dependent problem which results in a moving bounda- 
ry. We look at the heat conduction/diffusion equation 
in one and two spatial dimensions. We use Green’s 
Theorem to yield a Volterra boundary integral equation 
which involves an unknown function on the moving 
boundary. We use the boundary element method to 
obtain a solution. Graphical results for the two dimen- 
sional problem are presented. 


163,493 

AD-A238 487/3/GAR PC A08/MF A02 
Naval Postgraduate School, Monterey, CA. 
Experimental Analysis of B-Dot Sensors. 

Master’s thesis. 

H. L. Nye. Jun 90, 165p 


A new design for non-self integratin 
sensors (B-dots) has been develo; at Los Alamos 
National Laboratory. Experiments and tests were per- 
formed using the Relativistic Electron Beam Experi- 
ment (REX) machine to compare the B-dot sensors to 
optical beam diagnostics (streak camera). The B-dots 
were assessed to have the capability of measuring the 
REX electron beam’s position to within 0.25mm with 2 
percent error, and its transverse oscillatory movement 
to within 0.5mm amplitude with 7 percent error, over a 
1 GHz bandwidth. Many calibration parameters and 
factors affecting sensor signals were examined during 
the experiment. The experimental calibration of the B- 
dots, and the resulting certified accuracy of their 
remote, non-intrusive measurements of relativistic 
electron beam parameters should have a wide range 
of application to many other electron beam machines. 
(Author) 
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AD-A238 540/9 Not available NTIS 
Carnegie-Melion Univ., Pittsburgh, PA. Dept. of Mathe- 
matics. 

Global Existence in One-Dimensional Nonlinear 
Viscoelasticity with Heat Conduction. 

Technical rept. 

M. E. Gurtin, and W. J. Hrusa. 1990, 31p ARO- 
25203.16-MA 

Contract DAAL03-88-K-0048 

Availability: Pub. in Jnl. of Integral Equations and Appii- 
cations, v2 n3 p431-460, Summer 1990. Available to 
DTIC users only. No copies furnished by NTIS. 


No abstract available. 


163,495 

AD-A238 610/0 Not available NTIS 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Conductance of a Disordered Narrow Wire in a 
Strong Magnetic Field. 

J. M. Kinaret, and P. A. Lee. 15 Feb 91, 10p ARO- 
26213.94-EL 

Contract DAAL03-89-C-0001 

Availability: Pub. in Physical Review B, v43 n5 p3847- 
3855, 15 Feb 91. Available to DTIC users only. No 
copies furnished by NTIS. 


No abstract available. 


163,496 
DE91013071/GAR 
Los Alamos National Lab., NM. 
Rf reference generation for the Ground Test Ac- 
celerator. 
A. H. Regan, and P. M. Denney. 1991, 14p LA-UR- 
91-1443, CONF-910505-160 
Contract W-7405-ENG-36 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
ne of Energy, Washington, DC. 

S. Sales Only. 


This paper describes the implementation plan for the 
radio-frequency (rf) reference generation subsystem of 
the Ground Test Accelerator (GTA). The master oscil- 
lator and most of the required components of this sub- 
system have been acquired and tested. Hardware de- 
scriptions and test results are cited when available. 
Each GTA control subsystem requires a coherent, 
phase-stable signal from the rf reference generation 
subsystem to regulate the rf field in its corresponding 
cavity of the accelerator. The rf reference generation 
subsystem is configured in a star-distribution format, 
rs tmp. at a master oscillator that supplies three 
phase-coherent bry weer harmonically related to a 
fixed fundamental. Phase-locked loops and Wilkinson 
splitters distribute these signals to many different 
output ports. 16 monitoring modules measure the sta- 
bility of the signals being distributed. Any shift in phase 
of the rf reference signals from the reference genera- 
tion subsystem to each cavity-contro! subsystem will 
translate directly into phase errors between cavities. 
The allowed tolerance on the phase error for the refer- 
ence signals is + /(minus)0.15 degrees. 3 refs. 
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163,497 

DE91013127/GAR PC A12/MF A03 
Lawrence Livermore National Lab., CA. 

(1991) MPCI yearly report: The attack of the killer 
micros. 

Progress rept. 

E. D. Brooks, and K. H. Warren. Mar 91, 242p 
UCRL-ID-107022 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This report contains papers on the use of array proces- 
sors in many research areas; such - plasma physics; 
fluid mechanics; oceanography; high energy physics; 
atomic physics and computer architecture develop- 
ment. (LSP) 


163,498 
DE91013226/GAR PC A17/MF A04 
Los Alamos National Lab., NM. 

ings of the fourth i on radiative 
capture 1990, October 19-21, 1990. 
S. A. Wender, C. Gossett, and ees 1991, 
392p LA-12111-C, CONF-90 
Contract W-7405-ENG-36 
Workshop on radiative capture 1990 (4th), 
CA (USA), 19-21 Oct 1990. Sponsored by 
of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Fourth Workshop on Radiative Capture was held 
at the Berkeley Conference Center, Berkeley, CA, on 
October 19--21, 1990. This two-day workshop, which 
had seventeen presentations, addressed current theo- 


Berkeley, 
partment 


_ fetical and experimental issues in the field of nucleon 


capture and other nuclear radiative processes. The 
scientific program was divided into three sessions: (1) 
radiative capture at low ene = (2) few-nucleon sys- 
tems and capture at intermediate energies; and (3) nu- 





Cleon capture and other radiative processes. This pro- 
ceedings of the conference contains the abstracts of 
= = talks and the transparencies used by 

pete sare immary of the talks are also 
included when they were supplied by the speaker. 


163,499 
DE91013500/GAR 
Los Alamos National Lab., NM. 
Measurement of longitudinal emittance growth 
using a laser-induced neutralization method. 
V. W. Yuan, R. Garcia, K. F. Johnson, K. 
Saadatm: and, and O. R. Sander. 1991, 14p LA-UR- 
91-1523, CONF-910505-173 
Contract W-7405-ENG-36 
1991 Institute of Electrical and Electronics Engineers 
— particle accelerator conference (PAC), San 
rancisco, CA (USA), 6-9 May 1991. Sponsored by De- 
oteet of Energy, Washington, DC. 
ortions of this document are illegible in microfiche 
products. 


A laser-induced neutralization technique, LINDA, has 
been used to study the longitudinal emittance of the 5- 
MeV H(sup (minus)) beam exiting the drift-tube Linac 
(DTL) of the Los Alamos Accelerator Test Stand 
(ATS). By using multiple laser intersection points, lon- 
gitudinal emittance growths over drift distances of 23.6 
and 30.6 cm were measured. Subsequently, a beam 
transport line, which consisted of one arm of a beam 
funnel, was substituted for the drift space. Measure- 
ments show that the elements of the funnel constrain 
emittance growth while the H(sup (minus)) beam is 
contained within these transport elements. 
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163,500 
DE91013639/GAR PC A03/MF A01 
Columbia Univ., ee York 

Theoretical hig energy physics. Research report, 
May 1, 1990. eer 30, 

Progress rept. 

T. D. Lee. 1991, 43p DOE/ER/02271-114, COO- 
2271-114 

Contract AC02-76ER02271 

Sponsored by Department of Energy, Washington, DC. 


This report discusses theoretical research in high 
energy physics at Columbia University. Some of the re- 
search topics discussed are: quantum chromodyna- 
mics with dynamical fermions; lattice gauge theory; 
scattering of neutrinos by photons; atomic physics 
constraints on the pri ies of ultralight-ultraweak 
gauge bosons; black holes; Chern- Simons physics; S- 
channel theory of superconductivity; charged boson 
system; gluon-gluon interactions; high energy scatter- 
p>! in the presence of instantons; anyon physics; cau- 

ity constraints on primordial magnetic manopoles; 
charged black holes with scalar hair; properties of 
Chern-Aimona-Higgs solitons; and extended inflation- 
ary universe. (LS 


163,501 
DE91013640/GAR PC A03/MF A01 


pen a pe in Univ., one. 
slated charge chang! a. collisions. 
16, 1990-March 15, 1991. 


oe A. Tanis, and eae M. pos Ma Apr 91, 14p DOE/ 
ER/13778-4 

Contract FG02-87ER13778 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes the progress and accomplish- 
ments in accelerator atomic ph research support- 
ed by DOE grant DE-FG02-87ER13778 from February 
16, 1990 through March 15, 1991. This work involves 
the experimental investigation of fundamental atomic 
interactions in collisions of charged projectiles with 
neutral targets or electrons, with a particular emphasis 
on two-electron interactions and electron correlation 
effects. Processes involving excitation, ionization, and 
charge transfer are investigated, for the most part, 
using coincidence techniques in which projectile 
charge-changing events are associated with x-ray 
emission, target recoil ions, or electron emission. New 
measurements were conducted using accelerators at 
the Lawrence eley Laboratory (LBL), the Indiana 
pore Cyclotron nt (IUCF), and Western 
Saws an University (WMU). Brief summaries of work 
and work in progress are given in this 
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California Univ., Los Angeles. 


Compares studies of the plasma beat wave accel- 
era 
aa 40120-T2 


C. Joshi. 1900, 1 Ley. 
Sponsored by Seeman of Energy, Washington, DC. 


Contract AS03-83 

This is a proposal for the release of third year funds for 
the “Plasma Beat Wave Accelerator” program 
(PBWA) at UCLA under the direction of Professor C. 
Joshi. This report is also a summary 0 p owperg on this 
project since March 1990; i.e., the date of the last 
report to the DOE. Once again we note that although 
the program is for historical reasons called the Plasma 
Beat Wave Accelerator Program, our group is active in 
all areas of applications of lasers and plasmas in future 
high energy accelerators. These are as follows: heat 
gradient plasma structures; excited by plasma beat 
wave technique; laser wake field technique; and 
plasma wake field technique. Development of a pho- 
ofthe plasma 20 MeV linac; and theoretical studies 
pn the plasma lens and use of plasmas at the final 
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State Univ. of New York at Stony Brook. Dept. of Phys- 


ics. 
Research in theoretical nuclear physics. Progess 


Progress rept. 

Jun 91, 137p DOE/ER/40388-71 

Contract FG02-88ER40388 

Sponsored by Department of Energy, Washington, DC. 


This report contains abstracts of ongoing projects in 
the following areas: strong interaction physics; relativ- 
istic heavy ion physics; nuclear structure and nuclear 
many-body theory; and nuclear astrophysics. 
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Sandia National Labs., Albuquerque, NM. 

Numerical and analytical analysis of thin laser- 
driven flyer plates. 

A. V. Farnsworth, and R. J. Lawrence. 1991, 15p 
SAND-91-0197C, CONF-9107105-28 

Contract AC04-76DP00789 

1991 American Physical Society (APS) conference on 
shock compression of condensed matter, Williams- 
burg, VA (USA), 17-20 Jul 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


When a short high-intensity laser pulse is transmitted 
—- a small diameter optical fiber onto a thin me- 
tallic foil placed on the fiber end, the inner surface of 
the foil is explosively vaporized and the bulk of the flyer 
material is driven off at high velocities. iments 
have been performed, in which the foil velocity has 
been monitored with time, for a variety of energies, 
pulse lengths, and fiber diameters. We have compared 
the data with results of both analytical and computa- 
tional investigations. The two-dimensional radiation 
hydrodynamics code, LASNEX, has been used to pro- 
vide detailed predictions of the acceleration histories, 
taking into account the reflection, deposition, and re- 
radiation processes in the driving plasma. Careful 
comparison with data has increased our understand- 
ing of the governing processes. The late-time velocity 
of the flyer has been studied using a simple model em- 
ploying global conservation of mass, momentum and 
energy in conjunction with the well-known Gurney 
theory for explosively driven flyer plates. Together, 
these techniques have allowed quite complete under- 
— of the phenomena, and it has been possible 
to match most of the features seen in the expanding 
body of experimental data. 
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= atom reactive scatteri ol poe gg 
tion experiments with soetyiene 


Thesis (Ph.D). 
B. A. Balko. 91, 278p LBL-30655 
Contract ACO3-76SF00098 


Sponsored by Department of Energy, Washington, DC. 


Two different experimental techniques, chemical acti- 
vation and ge te os hyn mg spectroscopy, 
preter pat nde may, or lene, and their asso- 
ciated radicals: 42 BHC C(sub 2)H(sub 3), 
and C(sub 2)H(sub 5) ys ape are done et a 
molecular beams appari with mass spectrome 

detection. The first type pe of experiment uses a photolyt. 
ic D atom source to look at the dynamics of the D + 
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PHYSICS 
General 


C(sub 2)H(sub ore Bay sub 4) 
2)H(sub 2)D/C(sub 2) 
C(sub 2)H(sub 3)D 


) (C(sub 
—< ee oo ep 
stitution reactions ai 
The 


exit barrier. These observations 
are pine? with RRKM estimates of the lifetimes of 
the complexes. The other Fad Babe experiment involves 
193 nm photodissociation of C(sub ety gh 2), C(sub 
Fi pn 4), and en 2)H(sub 2)F(sub 2). The acety- 
lene photodissociation studies give a new measure- 
ment forthe H-CCH bond energy The H atom time-of- 
flight spectrum shows structure from the formation of 
vibrationally and electronically exited C(sub 2)H. It is 
also found that internally excited C(sub 2)H preferen- 
tially absorbs a photon and dissociates to yield C(sub 
2) Feige 6 iabe. ments in high electronic states. 139 refs., 
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Soft x-ray at Berkeley’s Advanced 


Source. 
| Cone W. Oldham, and D. Attwood. May 91, 
202p LBL-30431, CONF-910185 
Sone _ ithography at Berk 's Advanced 

x-ra! ight 
Source (ALS), Berkeley, oe A), 15 Jan 1991. 
Sponsored by Department of Energy, Washington, DC. 


This report discusses: the DARPA x-ray lithography 
program, uniqueness of the advanced light source; the 
advanced light source: on schedule for 1993; an ALS 
undulator beamline, an ALS bending magnet beam- 
line; x-ra multilayer mirror technology, x-ray lithogra- 
phy at IBM; projection li using soft x-rays; 
pes a and profile simulation; and in- 
strial perspective on x-ray lithography. 
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DE91013824/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Reduction of energy of the ETA-ii beam. 

W. E. Nexsen, S. L. Allen, F. W. Chambers, R. A. 

dong. and A. C. Paul. May 91, 15p UCRL-JC-105557, 
CONF-910505-235 

Contract W-7405-ENG-48 

1991 Institute of Electrical and Electronics E 


(IEE erence (PA 
—= 


ineers 

E) particle accelerator confere: San 
Francisco, CA (USA), 6-9 May 1991. by De- 
partment of Energy, Washington, DC 


The ETA-2 electron beam will be used to ete te — 
heating 
experiments. For maximum FEL output power the 
beam energy at the entrance to the wiggler should be 
within (plus minus)1% rt - ler resonance value. 
In initial operations ETA-2 energy stayed 
willie Sés tame tara aabunin Gee-ot beet Sam 13 
ns, Much of the e variation was due to the design 
of the pulsed power feeds to the of the pulsed power 
feeds to the accelerator induction cells. A new multica- 
ble pulsed power feed design was tested in a short- 
ened version of ETA-2 pee sdk it extended the time 
during which the beam 
minus)1% limits to ct design 
changes are — being incorporated into the full accel- 
erator. 9 refs., 4 figs. 
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Lattice of the 


| BNL x lithog- 
eee meas- 


L N. "Ny Buber J. B. M and M. F. Reusch. 
1991, 13p BNL-46180, CONF: 810505-251 
Contract AC02-76CHO000 

1991 int phon Bloctncal | and Electronics E 
IEEE) partic lerator conference (PA 
Tancisco, CA (usa 6-9 May 1991. Sponsored by 
partment of Energy, Washington, DC. 


The orbit, tune, chromaticity and (beta) values for the 

Pogo 1 XLS ring —_ nome eon eager oe integra- 

tion tions tained from 

the coefficients of the 3-di i i 

place’s Equation evaluated by fits to magnetic meas- 

urements. The results are in good agreement with 

available data. The method has been extended to 
higher order fits of TOSCA generated fields in planes 

normal to the reference axis using the coil configura- 
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san 
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General 


tion proposed for the Superconducting X-Ray ra- 
phy Source. Agreement with results from pon in- 
tegration through fields given directly by TOSCA is ex- 
cellent. The formulation of the normal multipole expan- 
sion presented by Brown and Servranckx has been ex- 
tended to include wae multipole terms. The method 
appears appropriate for analysis of magnetic measure- 
ments of the SXLS. nme , 2 figs., 2 tabs. 
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Washington Univ., Seattle. Nuclear Physics Lab. 
University of Washington Nuclear Physics Labora- 
tory annual report, 1991. 


rept. 
Apr 91, 121p DOE/ER/40537-7 
Contract FG06-90ER40537 
Sponsored by Department of Energy, Washington, DC. 


This report contains brief papers on the following 
topics: giant dipole resonances in excited nuclei; nu- 
cleus-nucleus reactions; astrophysics; polarization; 
fundamental symmetries and interactions; accelerator 
mass spectrometry; ultra-relativistic heavy ions; 
medium energy interactions; instrumentation; accel- 
erators and ion sources; and computer systems. 
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N ress report. 

1991, 31p DOE/ER/40427-11-N91 

Contract FG06-88ER40427 

Sponsored by Department of Energy, Washington, DC. 


This report discusses research performed at University 
of Washington in nuclear theory. Some of the topics 
discu: are: nuclear astrophysics; symmetry; time 
reversal invariance; quark matter; superallowed beta 
decay; exclusive reactions; nuclear probes; soliton 
model; relativistic heavy ion collisions; supernova ex- 
plosions; neutrino processes in dense matter; field 
theories; weak interaction physics; and nuclear struc- 
ture. 
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Theoretical studies in nuclear foe Annual 
‘cr report, 1 May 1990-30 April 1 

Landau, and V. rd Madsen. 1991, 28p DOE/ 

ER/40283-10 
Contract FG06-86ER40283 
Sponsored by Department of Energy, Washington, DC. 


This report discusses research in nuclear theory in the 
following areas: lsospin effects and charge exchange; 
inelastic and charge exchange scattering; momentum 
space proton scattering; pion scattering from nuclei; 
and antiproton studies. 14 refs. (LSP) 


DES1013924/GAR PC A03/MF A01 


4 . Caporaso, D. Lager, F. Coffield, and F. 
Chambers. May 91, 15p UCRL-JC-105673, CONF- 
910505-271 
Contract W-7405-ENG-48 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 

U.S. Sales Only. 


We have developed a flexible Linear induction Accel- 
erator Model (LIAM) to predict both beam centroid po- 
sition and the beam envelope. LIAM requires on-axis 
magnetic profiles and is designed to easily handle 
ov ing fields from multiple elements. Currently, 
LIAM includes solenoids, dipole steering magnets, and 
accelerating gaps. Other magnetic elements can be 
easily incorporated into LIAM to its object-oriented 
design. LIAM is written in the C programming language 
and computes fast enough on current workstations to 
be used in the control room as a tuning and diagnostic 
aid. Combined with a non-linear least squares pack- 
age, LIAM has been used to estimate beam energy at 
_— locations within the ETA-lI accelerator. 5 refs., 
1 
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SLC positron source emery flux concentrator. 

A. V. Kulikov, S. D. Ecklund, and E. M. Reuter. Jun 

91, 13p SLAC-PUB-5473, CONF-910505-239 

Contract AC03-76SF00515 

1991 Institute of Electrical and Electronics E 

IEEE) particle accelerator conference (PAC), San 
rancisco, CA (USA), 6-9 May 1991. — by De- 

partment of Energy, Washington, DC. 


SLC positron beams produced by a high energy elec- 
tron beam, impinging on a high Z target, have initially 
small transverse size but large divergence, a situation 
ill matched to the following S-band accelerator. The 
flux concentrator is an adiabatic matching device 
placed between the target and this accelerator, which 
trades divergence versus size. It produces a magnetic 
field with a rise over less than 5 mm to its peak 
value, and then falling off adiabatically over 10 cm. It is 
a 12 turn, 10 cm long copper coil with a cylindrical out- 
side radius of 4 cm and a conical inside radius growing 
from 3.5 mm to 2.6 cm. The 0.2 mm between the 
individual windings were manufactured by electric dis- 
charge machining out of one copper block. Excitation 
current and water cooling is provided by a hollow rec- 
tangular copper conductor brazed to the outside of the 
coil (also 12 turns). The pulsed magnetic field has a 
maximum strength of 58 kG at 16 kA. At the terminals, 
the coil has an inductance of 0.8 (mu)H. Current shape 
is a half sinusoidal wave with a bottom width of 5 
(mu)s, and the hy opis operates at a repetition rate of 
120 Hz. The coil has only one su; ing ceramic insu- 
lator at the low voltage front end. flux concentrator 
has improved the positron yield approximately 3 times 
= nny no failure in operation during several years. 10 
refs., S 
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Beam size measurement at high radiation levels. 
F. J. Decker. May 91, 13p SLAG: 'UB-5481, CONF- 
910505-240 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Ei 

(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


At the end of the Stanford Linear Accelerator the high 
energy electron and positron beams are quite small. 
Beam sizes below 100 (mu)m ((sigma)) as well as the 
transverse distribution, especially tails, have to be de- 
termined. Fluorescent screens observed by TV cam- 
= Agen a od'by dig two-dimensional picture, which 
ed Se itization. For running the SLAC 
pened Collier (SLC) with low backgrounds at the 
interaction point, collimators are installed at the end of 
the linac. This causes a high radiation level so that the 
cameras die within two weeks and so-called 
“radiation hard” cameras within two months. There- 
fore an optical system has been built, which guides a 5 
mm wide picture with a resolution of about 30 (mu)m 
over a distance of 12 m to an accessible region. The 
overall resolution is limited by the screen thickness, 
optical diffraction and the line resolution of the 
camera. Vibration, chromatic effects or air fluctuations 
play a much less important role. The pictures are col- 
ored to get fast information about the beam current, 
size and tails. Beside the emittance, more information 
about the tail size and betatron phase is obtained by 
using four screens. This will help to develop tail com- 
pensation schemes to decrease the emittance growth 
in the linac at high currents. 4 refs., 2 figs. 
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Brookhaven National Lab., Upton, NY. 

AGS booster tune meter kickers. 

W. Zhang, J. Bunicci, P. R. Cameron, A. V. Soukas, 

and W. van Asselt. 1991, 13p BNL 48140, ‘CONF- 

910505-278 

Contract AC02-76CH00016 

pn Institute - we and Electronics Engineers 
E) particle erator conference (PAC), San 

ern Hay CA (USA), re May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


The AGS Booster tune meter kicker — consists of 
two identical kickers for horizontal and vertical tune 
measurements, and a control unit utilizing a program- 
mable logic controller. The kicker modulators are line 
decharged pulsers. The pulse energy stored in the PFN is 
ischarged through a set of matched cables to the 
F med pom and a matching terminating resistor. 
compensation networks are u: to obtain 


‘few years which makes use of the five “tar 


the fast rising pulse waveforms. The Booster will be 
used to accelerate protons, as well as many species of 
heavy ion beams. S, it will cover a wide range of 
revolution frequencies. To cover this wide range, tunes 
will be measured by kicking the beams with two differ- 
ent pulse le: short pulse duration is about 1 
(rue, — the = tong — duration is about 3 (mu)s. A 

ly with fast command tracking 
pone is spe for PEN charging and enables the kick- 
ers to change pulse amplitudes on a pulse-by- = 

is. The peak current is 1500 amperes at 20 kV. 

some repetition rate can reach up to a maximum of 200 
i per second (pps) at 20 kV and 2000 pps at 2.5 
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for tunes near the ‘integer at the Fermi- 

|AR-P Collider. 
B. a iej, C. Ankenbrandt, D. Finley, G. Goderre 
ae inson. May 91, 14p FNAL/G-91/140, 

CONF-91050 5-284 


Contract AC02-76CH03000 

1991 Institute of Electrical and Electronics Engineers 
IEEE) particle accelerator conference (PAC), 
rancisco, CA (USA), 6-9 May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


A series of experiments with the Tevatron collider has 
been made which has a goal the operation of the ma- 
chine with betatron tunes near 19.05. riments 
near the integer working point are described, including 
closed orbit control, and emittance growth due to 
Esge poet's supply noise. Results from a pbar-p store with 

tunes shifts and tunes near the integer are 
decerbed 4refs., 3 figs. 
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~— tests at CDF. 

P. Giannetti. May 91, 30p FNAL/C-91/137-E, CONF- 
9103173-3 
Contract ACO2-76CH03000 
Rencontres de physiques de la Valle d’Aosta, La 
Thuile (Italy), 4-9 Mar 1991. Sponsored by Department 
of Energy, jashington, DC. 


Recent analysis of jet data taken at the Fermilab Teva- 
tron Collider at (radical)S = 1.8 Tev are presented. In- 
Clusive jet, dijet, trijet and direct photon measurements 
are compared to QCD parton level calculations, at 
orders (alpha)(sub s)(sup 3) or (alpha)(sub s)(sup 2). 
The scrbed total transverse energy events are well de- 

“4 the Herwig shower Montecarlo. 19 refs., 20 
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ow Alamos National >, ri \Ge See 
nergy see pte oO sup >) Gamow-Te 
—-= uclei observed in the (n,p) re- 


el thesis. 

D. S. Sorenson. May 91, 207p LA-12061-T 

Contract W-7405-ENG-36 

Submitted to University of California, Davis.. Spon- 
sored by Department of Energy, Washington, DC. 


Cross sections have been measured for the transitions 
to the ground state of the residual nucleus using the 
(n,p) reaction on the targets(sup 6)Li, (sup 12)C, and 
(sup 13)C. A “white” continuum neutron source was 
utilized to measure cross sections for neutron energies 
from 60 to 260 MeV simultaneously. Charged particles 
were detected using a facility developed over the last 
et” wire 
chambers, four x and y multiwire drift chambers, a 5 
kilo gauss — field which deflects the charged 
icles out of the neutron beam, a wall of 15 Csi ca- 
imeters, and a large-area plastic delta E detector. 
This arrangement allows four targets to be run simulta- 
neously, and with magnet-on, scattering angles be- 
tween 0 and 15 degrees can be measured concurrent- 
ly as well. Angular distributions for the Gamow-Teller 
transitions 4 made and are extrapolated to q=0. At 
i a simple expression relates the cross section to 
volume integral for the effective nucleon-nucleon 
(N-N) interaction (J(sub (sigma)(tau))), the inverse 
Beta)-decay matrix element and the distortion —. 
‘or all transitions considered here B(sub GT) can be 
ined from measured half-lifes and so the cross 
section measurements can be use to extract J(sub 





(sigma)(tau)) from 60 to 260 MeV. J(sub (sigma)(tau)) 
should be a smooth function of A. However, (p,n) ex- 
periments have been carried out, where cross sections 
were measured for the isobaric analog states of the 
transitions that are considered in this thesis, and the 
J(sub (sigma)(tau)) extracted were found to vary by as 
much as 40 percent for odd A nuclei as in the case of 
(sup 12)C(p,n) and (sup 13)C(p,n). This discrepancy 
will not be seen to exist in the (n,p) direction. 
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EG and G Energy Measurements, Inc., Las Vegas, NV. 
— neutron fluences and gamma/x-ray 

fluxes CCD cameras. 

G. J. Yates, G. W. Smith, P. Zagarino, and M. C. 

Thomas. 1991, 47p EGG- 10617-2095, CONF- 

910751-9 

Contract ACO8-88NV10617 

IEEE annual international nuclear and ong radiation 

effects conference, San Diego, CA (USA), 15-19 Jul 

bang Sponsored by Department of Energy, Washing- 

ion, 


Volume and area measurements of transient radiation- 
induced pixel charge in tone a Valve (EEV) 
Frame Transfer MED charge devices (CCDs) 
from irradiation with aed pam one (14 MeV) and 
Bremsstrahlung photons (16-MeV endpoint) are uti- 
lized to calibrate the devices as radiometric imaging 
sensors capable of distinguishing between the two 
types of ionizing radiation. Measurements indicate 
(approx)0.5 V/rad responsivity with (= or >) 1 rad re- 
quired for saturation from photon irradiation. Neutron- 
generated localized charge centers or “peaks” binned 
by area and amplitude as functions of fluence in the 
10(sup 5) to 10(sup 7) n/cm(sup 2) range indicate 
smearing over (approx)1 to 10% of CCD array with 
charge per pixel ranging between noise and saturation 
levels. 9 refs., 12 figs., 4 tabs. 
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10,000 A 1000 VDC solid state ‘dum mp switch. 

A. Visser. May 91, 17p FNAL/C-91/114, CONF- 
910936-1 

Contract AC02-76CH03000 

European conference on power electronics and appli- 
cations (4th), Florence (Italy), 3-6 Sep 1991. Spon- 
sored by Department of Energy, Washington, DC. 


The superconducting moe test program at Fermilab 
requires a switch, called a dump switch, rated 10,000 
A, 1000 Vdc, which must be able to continuously carry 
rated current. A dump resistor rated 2 MJoules, is con- 
nected in parallel with the switch contacts and dissi- 
pates the stored energy from a magnet when the 
switch opens. The required switch opening time is 250 
(mu)sec maximum after detection of a fault or a trip 
command. A successful switch can be constructed 
from six — inverter type Silicon Controlled Rectifi- 

ers (SCR’s) which each carry their share of the load 
current. These run SCR’s are mounted at watercooled 
heatsinks and are commutated off from stored energy 
in capacitors. Each parallel SCR is connected in series 
with a 1 m(Omega) watercooled resistor to assure dc 
current sharing and turn on. A description of the con- 
trol and construction of the switch is presented. 6 figs. 
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Bipolar and unipolar tests of ‘1.5m model SSC col- 
lider dipole nets at Fermilab. 

M. J. Lamm, J. P. Ozelis, K. J. Coulter, S. 
Delchamps, and T. S. Jaffery. May of. 14p FNAL/C- 
91/120, CONF-910505-274 

Contract AC02-76CH03000 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. — by De- 
partment of Energy, Washington, DC. 


Tests have been performed at Fermilab on 1.5 m mag- 
netic le model SSC collider dipoles using both bi- 
polar and unipolar ramp cycles. Hysteresis energy loss 
due to superconductor and iron magnetization and 
eddy currents is measured and compared as a func- 
tion of various ramp parameters. Additionally, ma 4 
ic field measurements have been performed for 
unipolar and bipolar ramp cycles. Measurements on 
as these will be used to estimate the heat load during 
collider injection for the SSC High Energy Booster di- 
poles. 9 refs., 4 figs. 
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Model performance of the new Tevatron Collider 


S. Sarit , and S. Peggs. May 91, 14p FNAL/C-91/ 
109, CONF-910505-282 

Contract AC02-76CH03000 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The 1991 Tevatron Collider lattice contains new ele- 
ments such as electrostatic separators, feed-down 
sextupoles and new low-beta quadrupoles. The new 
low-beta section at BO is a matched insertion. One can 
vary the (beta)* from 1.7 m to 0.25 m while keeping the 
lattice parameters around the ring constant. Another 
important characteristic of the new insertion is that it 
provides zero dispersion at the interaction point. An 
identical (matched) low- beta insertion will be installed 
at DO. These low-beta insertions use two new types of 
cold-iron, high gradient quadrupoles. In this paper we 
concentrate on the effects of the measured multipoles 
of the new low-beta quadrupoles. We have calculated 
the tune shift and smear caused by the multipole con- 
tent of these magnets. 6 refs., 9 figs. 
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Achieving high luminosity in the Fermilab Teva- 


tron. 

S. D. Holmes. May 91, 16p FNAL/C-91/141, CONF- 
910505-275 

Contract AC02-76CH03000 

1991 Institute of Electrical and Electronics E 

(IEEE) particle accelerator conference (PA a 
Francisco, OCA (USA), 6-9 May 1991. nen by De- 
partment of Energy, Washington, DC. 


Fermilab has embarked upon a program, christened 
Fermilab Ill, to raise the luminosity in the Tevatron 
proton-antiproton collider over the next five years by at 
least a factor of thirty beyond the currently achieved 
level of 1 Yr ny 30)cm(sup (minus)2)sec(sup 
(minus)1). Components of the program include imple- 
mentation of electrostatic separators, Antiproton 
Source improvements, installation of cold compres- 
sors, doubling the existing linac output energy, and the 
construction of a new accelerator--the Feriab Main 
Injector. Basic limitations in the achievement of higher 
luminosity in the Tevatron, the strategy developed to 
achieve the Fermilab Ill goals, and the evolution of lu- 
— throughout the omen will be discussed. 1 fig., 
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Realistic modeling of microwave i 
the evolution of the beam energy-phase distri- 


bution in proton synchrotrons. 

J. A. MacLachlan. 1991, 14p FNAL/C-91/132, 
CONF-910505-289 

Contract ACO02-76CH03000 

1991 Institute of Electrical and Electronics E 
(IEEE) particle accelerator conference (PA' 
Francisco, CA (USA), 6-9 May 1991. Sponsor: 
partment of Energy, Washington, DC. 


Either bunched or coasting beam in a synchrotron may 
exhibit microwave instability of the momentum spread 
is small. A useful physical picture is that beam particles 
are captured in buckets generated by the beam image 
current flowing in the ee coupling impedance. 
Qualitatively, Ray By auto-deceleration occur 
when the nt of buckets exceed the FWHM 
energy spread of the beam. Microwave instability im- 
plies in addition that the coupling impedance is largest 
at several times the rf frequency and that the decay of 
the — a is fast enough that bunches do not a’ 
Peay! ame we yr used in this paper are in- 
ermilab Main Ring and ae of the 
Main Injector. The numerical modeling uses standard 
features of the code ESME. In most of the reported 
simulations 2 (center dot) 10(sup 4) macroparticles 
and 32 values of n separated by 1113 provide the cur- 
rent spectrum. Microwave — may be an intensi- 
ty limitation during parts of the acceleration 
where the beam is debunched or loosely bunched, 
perhaps at injection or high aus factor extraction. 
Probably of more general importance is the time near 


ineers 
, San 
by De- 
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transition when the spread in circulation fr 
sharply reduced, i.e., when (eta) (approx) 0. now 
examples are given in this report. 
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ance of Main In| 

D. J. Rardng. M. E. Bleadon, B. C. Brown, E. 
Desavouret, and J. D. Garvey. May 91, 14p FNAL/C- 
91/127, GONE-910505- 

Contract AC02-76CH03000 

1991 Institute of Electrical and Electronics Ei 
IEEE) particle accelerator conference (PA 
rancisco, =, GA (USA) 6-9 May 1991. Saencornd 
partment of Energy, , DC. 


The Main Injector project at Fermilab requires a dipole 
with field 4 Tis over an aperture of 10 
to fu yr ABE RS fn 
a Operation of 


Sen 


. Bossert, K. J. Coulter, S. Deichamps. 

and S. Gourlay. May 91, 14p FNAL/C-91/123, 
CONF-910505-285 
Contract AC02-76CH03000 
1991 Institute of Electrical and Electronics E: 
(IEEE) particle accelerator conference (PAC), 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 
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jon activation in a ion trap. 

G. L. Glish, S. A. McLuckey, D. E. Goeringer, G. J. 
Van Berkel, and K. J. Hart. 1991, 13p CONF- 
9105181-20 

Contract ACO05-840R21400 

American Society for Mass Spectrometry (ASMS) 
meeting, Nashville, bpd et 19-24 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 
Short communication. 
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V. Hassennzah E. Hoyer, and R. Savoy. May 91, 
‘ap LBL-20021, CONF.910505-297 


E) particle accelerator conf 
rancisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The ALS insertion devices must meet very tight re- 

Fone age ee A Fa sl 

though the ability to calculate the performance of 
insertion device has improved 


a. a model pole was assembied to 
ALS US.0 undulator geometry and to vert the 
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calculations. The model pole consists of a half period 
of the periodic structure of the insertion device, with 
mirror plates at the midplane and at the zero-field, half- 
period planes. A Hall — was used to measure the 
vertical component of the field near the midplane of 
the model as a function of gap and transverse position. 
Field quality oo yom yee that the ALS inser- 
tion devices be permit several Ss of 
correction, including 2 apa of adding magnetic 


material or iron at several locations to boost or buck 
the field. This correction capability was evaluated 
during our tests. The model is described and the test 
results are discussed, including the fact that the meas- 
ured peak field field is several percent higher than the 
calculated value, which is based on the measured 
— of the blocks used in the model. 4 refs., 
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Invariant a ry Hamiltonian systems. 

G. Ri j J. Dragt, and F. Neri. May 91, 14p 
(B30 05, CONF: 910505-295 

Contract ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


In this paper, invariant metrics are constructed for Ha- 
miltonian systems. These metrics give rise to norms on 
the space of homeogeneous polynomials of phase- 
space variables. For an accelerator lattice described 
by a Hamiltonian, these norms characterize the nonlin- 
ear content of the lattice. Therefore, the performance 
of the lattice can be improved by minimizing the norm 
as a function of parameters describing the beam-line 
elements in the lattice. A four-fold increase in the dy- 
namic aperture of a model FODO cell is obtained using 
this procedure. 7 refs. 
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fon transmission studies of mulitple-sector iso- 


tope-ratio mass ere 

J. J. Stoffels, and H. J. Laue. May 91, 46p PNL-SA- 

19175, CONF-9105216-1 

Contract ACO06-76RL01830 

Ss ium on inorganic mass spectrometry, Duran- 
3 (United States), 7-9 May 1991. Sponsored by 

Bepertena of Energy, Washington, DC. 


Theoretical and experimental studies were conducted 
to determine the ion transmission efficiency of multi- 
ple-sector isotope-ratio mass spectrometers with 
tandem magnets of normal geometry. The computer 
program GIOS (General lon Optical Systems) was 
used to perform theoretical calculations of — 
properties and ion transmission efficiency. Actu 
transmission through multiple-sector instruments — 
determined from measurements of the ion beam verti- 
cal profile at the focus of each sector. Transmission 
was found to be strongly dependent on source fila- 
ment geometry. The studies also determined a way to 
significantly increase ion transmission without c 

ing the basic geometry of existing instruments. A cylin- 
drical einzel lens located near the focus between the 
magnets provides vertical focusing of the ion beam 
without perturbing focal pr ies in the plane of 
mass dispersion. With a single V-filament ion source, a 
transmission increase from (approximately)75% to 
——-* was achieved. 19 refs., 17 figs., 
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North Carolina State a - oo ih. Dept. of Physics. 
Quantum chi model study of 
hadron and few ron veyatoms Progress report, 


December 1990-November 1991. 
C. R. Ji. May 91, 16p DOE/ER/40589-2 
Contract FG05-90ER40589 


Sponsored by Department of Energy, Washington, DC. 


This report details research progress and results ob- 
ee a year period December 1, 1990 to 
November 0, 1991. The research a, entitled 
“Quantum Chromodynamic Quark Model Study of 
Hadron and Few Hadron Systems,” is supported by 
grant FG05-90ER40589 between North Carolina State 
Univ and the United States Department of 
Energy. In compliance with grant requirements = 
principal investigator, Professor Chueng-Ryong Ji, has 
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conducted a research program addressing theoretical 
investigations of hadron structure and reactions usin 

quantum chromodynamic quark models. This principal 
investigator has devoted 50% of his time during the 
academic year and 100% of his time in the summer. 
This cent effort will continue for the remaining 
period of the grant. The new, significant research re- 
sults are briefly summarized in the following sections. 
Recent progress has been reported in the renewal/ 
continuation grant proposal just submitted to the De- 
partment of Ener: ae full, detailed descriptions 
of completed work can be found in the project publica- 
tions which are listed at the end of this progress report. 
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Missouri Univ.-Columbia. Research Reactor —. 
a scattering in — — with high 
intensity moessbauer n. Progress report, 
December 1, 1991-November 30, 1994. 

- 1 Yelon, and G. Schupp. May 91, 34p DOE/ER/ 


200-7 
Contract FG02-85ER45200 
Sponsored by Department of Energy, Washington, DC. 


We ——_ a progeene report for the work which has been 
carried out in the last three years with DOE support. A 
— for high-intensity Moe: er scattering is not 
fully operational at the University of Missouri Research 
Reactor (MURR) as well as a facility at Purdue, using 
special isotopes produced at MURR. High precision, 
fundamental Moessbauer effect studies have been 
carried out using Bragg scattering filters to suppress 
unwanted radiation. These have led to a Fourier trans- 
form method for describing Moessbauer effect (ME) 
lineshape and a direct method of fitting ME data to the 
convolution integral. These methods allow complete 
correction for source resonance self absorption and 
the accurate representation of interference effects 
that add an ven pen component to the ME lines. 
We have begun applying these techniques to attenuat- 
ed ME sources oe os central peak has been attenuat- 
ed by stationary resonant absorbers, to make a novel 
independent determination of interference parameters 
= line-shape behavior in the resonance asymptotic 
ion. This peng pe is important to both fundamental 
studies and to scattering studies for which a de- 
canieon is essential for extracting the correct re- 
coilless fractions interference parameters. A 
number of scattering studies have been successfully 
carried out une study of the thermal diffuse 
scattering in Si, which led to an analysis of the resolu- 
tion function for gamma-ray scattering. Also studied 
was the anharmonic motion in Na metal and the 
charge density wave satellite reflection Debye-Waller 
factor in TaS(sub 2), which indicate phason rather than 
phonon behavior. Using a specially constructed 
sample cell which enables us to vary temperatures 
from (minus)10 C to 110 C, we have begun quasielas- 
tic diffusion studies in viscous liquids and current re- 
sults are summarized. Included are the temperature 
and Q dependence of the scattering in pentadecane 
and diffusion in glycerol. 
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Electron collisions with 
April 1, — 14,1 
R. qo ~~ 90, a 3192 

len eo 13192-31 
Contract DA 2, 
Sponsored by Goommon af Energy, Washington, DC. 


This report concerns a program of computation of 
cross sections for electron impact excitation and ioni- 
zation of ions. The report covers the period of grant 
—eE from April 1, 1984--June 14, 
1 a 


e ions. Final report, 
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Inverse problem in neutron reflection. 

X. L. Zhou, G. P. Felcher, and S. H. aes May 91, 

33p ANL/CP-73387, CONF-910427 

Contract W-31109-ENG-3 

North Atlantic Treaty Organization (NATO) advanced 

research workshop on inverse problems in scattering 
and i #0 Ave tee North Falmouth, MA (United States), 14- 

1991. se by Department of Energy, 
Washington, DG 


Reflectance and transmittance of neutrons from a thin 
film deposited on a bulk substrate are derived from so- 
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lution of Schroedinger wave equation in the material 
medium with an optical potential. A closed-form solu- 
tion for the complex reflectance and transmittance is 
obtained in an approximation where the curvature of 
the scattering length density profile in the film is small. 
This closed-form solution reduces to all the known ap- 
proximations in various limiting cases and is shown to 
be more accurate than the existing approximations. 
The closed-form solution of the reflectance is used as 
a starting point for an inversion algorithm whereby the 
reflectance data are inverted by a matrix iteration 
scheme to obtain the scattering length density distribu- 
tion in the film. A preliminary test showed that the in- 
verted profile is accurate for the linear scattering 
length density distribution but falls short in the case of 
an exponential distribution. 30 refs., 7 figs., 1 tab. 
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Photodisintegration of the deuteron at medium 
and high energies. 

T. S. H. Lee. 1991, 17p ANL/CP-73422, CONF- 
9105222-1 

Contract W-31109-ENG-38 

Workshop on perspectives in nuclear physics at inter- 
mediate energies (5th), Trieste (Italy), 6-10 May 1991. 
Sponsored by Department of Energy, Washington, DC. 
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We report the results from a unitary (pi)NN calculation 
of (gamma)d yields np reaction up to the Delta-excita- 
tion energy region, and the preliminary results from a 
light-front calculation at high energies. 7 refs., 3 figs. 
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Two gauge boson physics at future colliders. 

R. N. Cahn. 13 May 88, 27p LBL-25078, CONF- 
8804245-1 

Contract ACO03-76SF00098 

International workshop on Photon-Photon Collisions 
(8th), Jerusalem (Israel), 24-28 Apr 1988. Sponsored 
by Department cf Energy, Washington, DC. 
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Electroweak unification suggests that there should be 
WW and ZZ physics a us to (gamma)(gamma) 
physics. Indeed, WW and ZZ collisions will provide an 
opportunity to search for the Higgs boson at future 
high energy colliders. Cross sections in the picobarn 
range are predicted for Higgs boson production at the 
proposed 40-TeV SSC. While other states may be pro- 
duced by WW and ZZ collisions, it is the Higgs boson 
= looms as the most attractive objective. 31 refs., 5 
igs. 
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Summary of emittance control in the SLC linac. 

J. T. Seeman, C. Adolphsen, K. L. F. Bane, P. 
Emma, and F. J. Decker. May 91, 14p SLAC-PUB- 
5437, CONF-910505-299 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The SLC electron-positron collider requires micron 
size beams at the collision point in order to make maxi- 
mum luminosity, which requires small beam emit- 
tances. These small emittances must be produced in 
the damping rings and accelerated down the linac 
without significant enlargement. The design (invariant) 
emittances (gamma)(var epsilon) at the exit of the 
damping rings are 1.7 (times) 10(sup (minus)5) radian 
meters (r-m) both horizontally (x) and vertically (y). The 
allowed emittance at the exit of the linac is 3 (times) 
10(sup (minus)5) r-m. This report describes measure- 
ments of the beam emittance at various locations 
along the beam’s trajectory and the techniques used 
to diagnose and correct errors. 6 refs., 9 figs. 
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Operational experience with SLC damping ring 


kicker magnets. 
T. Mattison, R. Cassel, A. Donaldson, G. Gross, and 
A. say May 91, 13p SLAC-PUB-5460, CONF- 
910505- 
Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
= E) particle accelerator conference (PAC), San 
rancisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The damping ring kickers for the SLAC Linear Collider 
must provide 7 mrad kicks to 1.2 GeV beams with 60 
nsec rise and fall times and fit in a 50 cm le around 
a 21 mm diameter ceramic beam pipe. This requires 
that they operate at up to 40 KV. The construction and 
operation of two types of quasi-coaxial ferrite magnet 
Penge with RTV silicone rubber is discussed. Produc- 
yield has been improved by changes in RTV de- 

, transfer, and cure. Operation lifetime is domi- 


nated by voltage, radiation, and thermal cycling. 4 
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ieusons Accelerator ae, Ne aa 
source: lu a lormance. 

R. Pitthan, H. Braun, J. E. Clendenin, S. D. Ecklund, 

and R. H. Helm. Jun 91, 14p SLAC-PUB-5547, 

CONF-910505-307 

Contract AC03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 

(IEEE) particle accelerator conference (PAC), San 

Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


Performance of the source was found to be in good 
neral agreement with computer simulations with S- 
ind acceleration, and where not, the simulations lead 

to identification of problems, in particular the underes- 

timated impact of linac misalignments due to the 1989 

Loma Prieta Earthquake. 13 refs., 7 figs. 
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SLC source flux concentrator modulator. 


J. de Lamare, A. Kulikov, R. Cassel, and V. 
Nesterov. a 91, 13p SLAC-PUB-5472, CONF- 
910505-30: 

Contract ACOS- 76SF00515 

1991 Institute of Electrical and Electronics Engineers 


IEEE) particle accelerator conference (PAC), San 
rancisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The modulator for the SLC e+ source flux concentra- 
tor provides 16 kA in a 5 (mu)s sinusoidal half wave 
current for a pure inductive load, at 120 Hz. The modu- 
lator incorporates 10 EEV CX1622 thyratrons in a 
switching network. It provides reliable operation with 
acceptable thyratron lifetime. 3 refs., 3 figs., 1 tab. 
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Status of the SLC dampi kicker systems. 

T. Mattison, R. Cassel, A. — idson, D. lh, and 
G. Gross. May 91, 13p SLAC-PUB-5462, CONF- 
910505-309 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The damping ring kickers for the SLAC Linear Collider 
must meet extreme requirements on rise and fall time, 
flatness, time and amplitude jitter and drift, voltage, 
repetition rate, and reliability. After several generations 
of improvements to the pulsers, magnets, and con- 
trols, and evolution in the understanding of the require- 
ments, the kicker systems are no longer a serious con- 
straint on SLC performance. Implications for future 
linear colliders are discussed. 14 refs. 
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RAMPRF: A program ‘for synchronous accelera- 


tion. 

M. A. Furman. May 91, 15p LBL-30812, CONF- 
910505-315 

Contract AC03-76SF00098 : 

1991 Institute of Electrical and Electronics E 


ineers 
(IEEE) particle accelerator conference (PAC), San 


Francisco, CA (USA), 6-9 May 1991. aac by De- 
partment of Energy, Washington, DC. 


We describe a family of standard FORTRAN programs 
that calculate bucket-related quantities as a function of 
time during acceleration, assuming it is adiabatic. The 
members of the family are distinguished by the type of 
input: One family member takes energy and total peak 
voltage as a function of time; another takes momen- 
tum and bucket area as a function of time, etc. The 
input is in free-format tabular form. The is in 
standard ASCII form, in multi-column tables and x-y 
listings appropriate for plotting. Bunch-related quanti- 
ties, such as energy spread and space-charge tune 
spread, are also calculated assuming that the bunches 
have a specified lo inal emittance, and are small 
and matched to the ket. Sample excitation curves 
for the SSC’s low energy booster are presented. 4 
refs., 2 figs. 
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Real world issues for the new soft x-ray synchro- 


tron sources. 

B. M. Kincaid. May 91, 18p LBL-30781, CONF- 
9104244-2 

Contract ACO3-76SF00098 

Optical Society of America (OSA) integrated photonic 
reuseroh/quediant index oj ony system (IPR/GIOS) 
workshop, Monterey, CA (USA), 7-11 Apr 1991. Spon- 
sored by Department of Energy, Washington, DC. 


A new generation of synchrotron radiation light 
sources covering the VUV, soft x-ray and hard x-ray 
— — is under der construction i in several coun- 

ined specifically to use periodic 
magnetic wdiaiens and low-emittance electron or po- 
sitron beams to produce high-brightness near-diffrac- 
tion-limited synchrotron radiation ms. An introduc- 
tion to the properties of undulator radiation is followed 
by a discussion of some of the challenges to be faced 
at the new facilities. Examples of predicted undulator 
output from the Advanced Light Source, a third 
eration 1--2 GeV —— optimized for undulator 
use, are used to highlight differences from present 
synchrotron radiation sources, including high beam 
power, partial coherence, harmonics, and other unusu- 
al spectral and angular properties of undulator radi- 
ation. 8 refs., 2 figs. 
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Pulsed power systems hon ‘the DARHT accelera- 
tors. 

Se EEC Mak. Tenn tae LAU ET aon 
Melton, and D. C. Moir. 1991, 15p LA-UR-91-2089, 
CONF-910640-6 

Contract W-7405-ENG-36 

IEEE pulsed power conference (8th), San Diego, CA 
(United States), 17-19 Jun 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Dual-Axis Radiographic Hydro Test (DARHT) Fa- 
cility is being designed to produce high-resolution flash 
radiographs of hydrodynamics experiments. Two 16- 
to 20-MeV linear induction accelerators (LIA), with an 
included angle of 90(degree), are used to produce in- 
tense bremsstrahlung x-ray pulses of short duration 
(60-ns flat-top). Each accelerator has a 4-MeV elec- 
tron source that injects an electron beam into a series 
of 250-kV induction cells. The three major pulsed- 
power systems are the injectors, the induction-cell 
pulsed-power (ICPP) units, and the ICPP trigger sys- 
tems, and are discussed in this paper. 11 refs., 5 figs, 3 
tabs. 
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College Park, MD (USA), 28-30 Mar 1991. Sponsored 
by Department of Energy, Washington, DC. 


é method is developed for obtaining coherent states of 

stem admitting a supersymmetry. These states are 
oa led supercoherent states. The approach presented 
in this talk is based on an extension to supergroups of 
the usual group-theoretic approach. The example of 
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the supersymmetric harmonic oscillator is discussed, 
— ee some of the attractive features of 

the method. Supercoherent states of an electron 
moving in a constant magnetic field are also de- 
scribed. 35 refs. 
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M. Leon. 1991, 35p LA-UR-91-2067, CONF- 
9105221-1 
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uture of muon physics, Meme at ermany, F.R.), 
7-10 May lay =! by Department of Energy, 
Washington, DC. 


Some t in muon-catalyzed fusion theory are dis- 
cussed: Resonant formation of dd(mu) molecules ap- 
pears to be well understood, with good agreement so 
far between theory and experiment. The situation for 
resonant dt(mu) formation is much less clear, because 
of the more complicated kinetics, the apparent three- 
body effect, and the evident need to treat thermaliza- 
tion and pene formation together to compare 
theory and experiment. Recent theoretical progress in 
pd(mu) fusion by Friar et al has resolved a serious dis- 
crepancy in the Wolfenstein-Gershtein effect, i.e., the 
increase in pd(mu) fusion yield with increased deuteri- 
um fraction. 44 refs., 8 figs., 2 tabs. 
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ty. 
L. M. Earley, G. A. Barnes, S. A. Eversole, T. J. 
Pon rity — Keel. 1991, 15p LA-UR-91-2051, 


Contract W.7405-ENG-36 
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(United States), 17-19 Jun 1991. peal ’ De- 
= of Energy, Washington, DC. 

ortions of this document are illegible in microfiche 
products. 


Linear induction cells for the Dual-Axis Radiographic 
Hydrotest (DARHT) Facility have been tested to deter- 
be their oper breakdown characteristics. A 
of full scale insulators were tested both in 
} cells and in fixtures simulating induction cells. 
All insulators were constructed using cross-linked pol- 
ystyrene (Rexolite). High-voltage pulses up to 550 kV 
were applied to the insulators using both a 60-ns pulse 
Blumlein and a 200-ns pulse cable Marx. Two different 
vacuum gaps were used in these tests, 1.46 and 1.91 
cm. The tests were performed at various vacuum 
levels ranging from 1 (times) 10(sup (minus)6) b. 5 
(times) 10(sup (minus)8) torr. Breakdown tests 5 thee 
insulators were also performed with an 
generated in the vacuum gap through the use of rm 
velvet emitter. The gap voltage and current were 
rote. 7 using calibrated E-dot a and B-dot probes. 15 
re Ss. 
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REX, a 5-MV source for driving high- 
htness diodes. 


electron 
. L. Carlson, T. J. Kauppila, and R. N. Ridion. 1991, 
15p LA-UR-91-2050, F-910640-19 

Contract Set pao sem 36 

IEEE pulsed power conference (8th), San ba CA 
(United States), 17-19 Jun 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The Relativistic Electron-beam rhs mene wo? REX 
accelerator, is a pulsed-power source capable of 
ing a 100-ohm load at 5 MV, 50 iA. 45 ns (FWHM) with 
less than a 10-ns rise and 15-ns fall time. This 
describes the pul: 
and extensive measurements 
drive high impedance aa of ohms) diode loads with 
a shaped voltage pulse. A major component of REX is 
the 1.83-m-diam (times) 25.4-cm-thick Lucite insulator 
with embedded — ce ote separates the output 
oil transmission line from vacuum vessel that con- 
tains the re-entrant anode and cathode assemblies. A 
radially tailored, liquid-based resistor provides a stiff 
voltage source that is insensitive to small variations of 
the diode current and, in addition, optimizes the elec- 
tric field stress across the vacuum side of the insulator. 
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The high-current operation of REX employs both multi- 
channel peaking and point-plane diverter switches. 
se mode reduces the prepulse to less than 2 kV and 
the postpulse to less than 5% of the energy delivered 

to the load. Pulse —- for the present diode load is 
done through two L-C transmission line filters and a 
— glycol-based line adjacent to the water PFL 
switch. This has allowed REX to drive a 

diods producing a 4-MV, 4.5-kA, 55-ns flat-top electron 
beam with a normalized Lapostolle emittance of 0.96 
mm-rad correspondi ng to a beam brightness in excess 
9 4. rade ero ‘snend ) A/m(sup 2) (minus)rad(sup 2). 

re 


163,549 
DE$1014613/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

— connection, conformal field theory and quan- 


M. "Kato. Sto. dul 89, 19p LBL-27631, CONF-8907140-5 

Contract ACO3-76SF00098 

NATO international conference on differential geomet- 

ric methods in theoretical physics: physics and geome- 

pe (18th), Tahoe City, CA (USA), 2-8 Jul 1989. Spon- 
by Department of Energy, Washington, DC. 


arose framework of linear first order differential 
equation for four-point conformal block is studied by 
using flat connection. Integrability and SL(sub 2) invar- 
iance restrict possible form of flat connection. Under a 

ial ansatz classical Yang-Baxter equation appears 
as an integrability condition and the WZW model turns 
to be unique conformal field theory in that case. Mono- 
dromy 7 of conformal block can be easily deter- 
mined by the flat connection. 11 refs. 
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A high current beam of subrelativistic ions accelerated 
in an induction linac is predicted (in some circum- 
stances) to exhibit unstable growth of current fluctua- 
tions at high frequencies (v(approximately)100 MHz). 
The instability is driven by the interaction between the 
beam and accelerator modules at frequencies close to 
a cavity resonance. The extent of unstable growth de- 
pends on features of the coupling impedance, beam 
parameters, and total pulse and accelerator lengths. 
Transient and asymptotic analysis is presented. 1 ref. 
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re uniform density Cs(sup +) sources 
or heavy ion fusion accelerators studies. 

Ky Eylon, E. Henestroza, T. Garvey, R. Johnson, and 

W. Chupp. Apr 91, 14p LBL-30070, HIFAN-486, 

CONF-910505-314 

Contract ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 

(IEEE) particle accelerator conference (PAC), San 

Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


Low-emittance (high-brightness) Cs(sup +) thermionic 
sources were devel for the heavy ion induction 
linac experiment MBE-4 at LBL. The MBE-4 linac ac- 
celerates four 10 mA beams from 200 ke V to 900 ke V 
while amplifying the current up to a factor of nine. 
Recent studies of the transverse beam dynamics sug- 
gested that characteristics of the injector geometry 
were contributing to the normalized transverse emis- 
sions growth. Phase-space and current density distri- 
bution measurements of the beam extracted from the 
injector revealed overfocusing of the outermost rays 
causing a hollow density profile. We shall report on the 
performance of a 5 mA scraped beam source (which 
eliminates the outermost beam rays in the diode) and 
on the design of an improved 10 mA source. The new 
source is based on EGUN calculations which indicated 
that a beam with good emissions and uniform current 
density could be obtained by — the cathode 
Pierce electrodes and using a spherical emitting sur- 
face. The measurements of the beam current density 
profile on a test stand were found to be in agreement 
with the numerical simulations. 3 refs., 6 figs. 
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R. Rimmer, F. Voelker, G. Lambertson, M. Allen, and 
J. Hodgeson. Apr 91, 14p LBL-30624, CONF- 
910505-320 

Contract ACO3-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


The paper describes the proposed design for the 476 
MHz accelerating cavity for the SLAC/LBL/LLNL B- 
Factory. This machine will require a high power 
throughput to the beam because of the large synchro- 
tron radiation losses, and very low impedances for the 
higher order modes because of the high current pro- 
posed. Use of conventional construction in copper 
means that careful consideration has to be paid to the 
problem of cooling. The need for a high shunt imped- 
ance for the accelerating mode dictated the use of a 
re-entrant shape. This maximized the impedance of 
the fundamental mode with respect to the troublesome 
longitudinal and pepe higher order modes, when 
compared to open or “bell shaped” designs. A special- 
ized damping scheme was employed to reduce the 
- her order mode impedances while te 

le of the fundamental mode power as possible. This 
re required to suppress the growth of coupled bunch 
beam instabilities and minimize the workload of the 
feedback system needed to control them. A window 
design capable of handling the high power was also 
required. 8 refs., 1 fig., 2 tabs. 
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‘SMILE’: A Self Magnetically Insulated Transmis- 
sion LinE adder for the 8-stage RADLAC I! acceler- 
ator. 

M. G. Mazarakis, J. W. Poukey, S. L. Sho) eS 
Frost, and B. N. ‘Turman. 1991, 14p SAN’ 
2630C, CONF-910640-26 

Contract AC04-76DP00789 

IEEE pulsed power conference (8th), San Di 
(United States), 17-19 Jun 1991. Sponsored 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The RADLAC I! Self Magnetically Insulated Transmis- 
sion LinE “SMILE” is a coaxial wave guide structure 
that is composed of two regions: (a) a 9.5-m voltage 
adder and (b) a 3-m long extension section. The adder 
section provides for the addition of the input — 
from the individual water-dielectric pulse forming line 
feeds. The extension section isolates the adder from 
the magnetically immersed foilless diode electron 
source load and efficiently transports the pulsed power 
out from the deionized water tank of the device. The 
SMILE modification of the RADLAC II accelerator en- 
abled us to produce high quality beams of up to 14 MV, 
100 kA. The design and the experimental evaluation of 
SMILE will be presented and compared with numerical 
simulation predictions. 12 refs., 9 figs., 1 tab. 
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SABRE, a 10-MV linear induction accelerator. 

J. P. Corely, J. A. Alexander, P. J. Pankuch, C. E. 
Heath, and D. L. Johnson. 1991, 15p SAND-90- 
3265C, CONF-910640-14 
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IEEE pulsed power conference (8th), San Diego, CA 
(USA), 17-19 Jun 1991. Sponsored by Department of 
Energy, Washington, DC. 


SABRE (Sandia Accelerator and Beam Research Ex- 
periment) is a 10-MV, 250-kA, 40-ns linear induction 
accelerator. It was designed to be used in positive po- 
larity output. Positive polarity accelerators are impor- 
tant for application to Sandia’s ICF (Inertial Confine- 
ment Fusion) and LMF (Laboratory Microfusion Facili- 
ty) program efforts. SABRE was built to allow a more 
detailed study of pulsed power issues associated with 
positive polarity output machines. MITL (Magnetically 
Insulated STrenemaesion Line) voltage adder efficiency, 
extraction ion diode development, and ion beam trans- 
port and focusing. The SABRE design allows the 
system to operate in either positive polarity output for 
ion extraction applications or negative polarity output 


for more conventional electron beam loads. Details of 
the design of SABRE and the results of initial machine 
performance in negative polarity operation are pre- 
sented in this paper. 13 refs., 12 figs., 1 tab. 
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min. 1991, 12p SAND-88-2554C, CO IF-910736- 
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International conference on materials and mecha- 
nisms of superconductivity, Kanazawa (Japan), 22-26 
Jul 1991. Sponsored by Department of Energy, Wash- 
ington, DC. 


With a strong electron-lattice interaction, charge carri- 
ers pair as bipolarons. In analogy with large (multisite) 
polarons, large bipolarons move itinerantly. Such 
mobile-charge bosons can condense into a supercon- 
ducting state. Distinctive properties characterize large 
bipolarons. 6 refs. 
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High order calcu ation of the multipole content of 
pg dimensional electrostatic geometries. Revi- 
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M. Berz, W. M. Fawley, and K. Hahn. Apr 91, 14p 
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Contract AC03-76SF00098 

1991 Institute of Electrical and Electronics Engineers 
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partment of Energy, Washington, DC 
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We present an accurate and simple method of 3-D 
multipole decomposition of the field of arbitrary elec- 
trode geometries. The induced charge on the surface 
is obtained by inverting the capacity matrix. The multi- 
pole moment decomposition of the resulting potential 
is readily accomplished using Differential Algebra 
methodology. The method is applied to the focussing 
lattice geometry of the MBE-4 accelerator at LBL. Mul- 
tipole terms of up to the order 5 are computed, and a 
numerical accuracy of < 1% is obtained. The effective 
quadrupole and dodecapole field strength are in good 
agreement with previous results. 6 refs., 1 fig. 
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Transverse emittance studies of an induction ac- 
celerator of heavy ions. 

T. Garvey, S. Eylon, T. J. Fessenden, K. Hahn, and 
E. Henestroza. Apr 91, 14p LBL-30208, CONF- 
910505-322, HIFAN-490 
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partment of Energy, Washington, DC. 


Current amplification of heavy ion beams is an integral 
feature of the induction linac approach to heavy ion 
fusion. As part of the Heavy lon Fusion Accelerator 
Research program at LBL we have been studying the 
evolution of the transverse emittance of ion beams 
while they are undergoing current amplification, 
achieved by longitudinal bunch compression and ac- 
celeration. Experiments are conducted on MBE-4, a 
four beam Cs(sup +) induction linac. The space- 
charge dominated beams of MBE-4 are focused by 
electrostatic quadrupoles while they are accelerated 
from nominally 200 keV up to (approximately) 1 MeV 
by 24 accelerating gaps. Initially the beams have cur- 
rents of typically 4 mA to 10 mA per beam. Early exper- 
imental results showed a growth of the normalized 
emittance by a factor of 2 while the beam current was 
amplified by up to 9 times its initial value. We will dis- 
cuss the results of recent experiments in which a mild 
bunch length compression rate, more typical of that 
required by a fusion driver, has shown that the normal- 
ized emittance can be maintained at its injection value 
(0.03 mm-mr) during acceleration. 4 refs., 4 figs., 1 tab. 
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How to search for an electric dipole form factor of 
the tau lepton at a tau-charm factory. 

W. Bernreuther, and O. Nachtmann. 9 Aug 89, 19p 
LBL-27467, CONF-8905144-19 

Contract ACO3-76SF00098 

Tau-Charm Factory workshop, Stanford, CA (USA), 
23-27 May 1989. Sponsored by Department of Energy, 
Washington, DC. 


We investigate some CP-odd correlations which can 
be used to search for an electric dipole form factor 
d(sub (tau))(s) of the (tau) in the reaction e(sup 
+)e(sup (minus)) yields (tau)(sup +)(tau) (sup 
(minus)) at c.m. energies (radical)s relevant for a (tau)- 
charm factory. These observables require measure- 
ment of the (tau) polarizations. Using the channel 
e(sup +)e(sup (minus)) yields (pi)(sup +) (nu)(sub 
(tau))(pi)(sup (minus))(nu)(sub (tau)) one should be 
able to measure d(sub (tau)) at (radical)s = 4 GeV with 
an accuracy (delta)(d(sub (tau))) (approx equal) 2.5 
times 10(sup (minus)16)e cm, assuming the produc- 
tion of 10(sup 7) (tau) pairs. The same accuracy can be 
reached with 10(sup 6) (tau) pairs at (radical)s = 10 
GeV, the typical c.m. energy of a B-factory. 8 refs., 2 
figs., 1 tab. 
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A survey of beam instruments used at SLAC in the 
SLC machine is presented. The basic utility and oper- 
ation of each device is briefly described. The various 
beam instruments used at the Stanford Linear Collider 
(SLC), can be classified by the function they perform. 
Beam intensity, position and size are typical of the pa- 
rameters of beam which are measured. Each type of 
parameter is important for adjusting or tuning the ma- 
 - in order to achieve optimum performance. 39 
refs. 
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Two dibaryons, one with high strangeness, the other 
with the quantum numbers of a spin excitation of the 
deuteron, are found in essentially all models of QCD. 
Experimental proof that they are not produced at 
levels well below the predicted cross sections would 
require major revisions of our understanding of QCD. 
14 refs., 4 tabs. 
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910640-17 
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(USA), 17-19 Jun 1991. Sponsored by Department of 
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In this paper we describe results from tests of an ex- 
plosive pulsed power system a to deliver 15-- 
16 MA to a plasma flow switch (PFS). The PFS, in turn, 
has the goal of switching current to a z- pinch load to 
produce a 1-MJ implosion for x-ray generation experi- 
ments. The system consists of a MK-IX magnetic flux- 
compression generator, a coaxial inductive store, an 
explosively formed fuse (EFF) opening switch, and a 
vacuum power flow/PFS assembly. Figure 1 shows a 
completed assembly ready to test. Computational 
modeling of this system is described in another paper 
in this conference, and important design consider- 
ations have been previously published. Vacuum diag- 
nostics are also discussed in a separate paper in this 
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conference as are results from a test in which a con- 
ventional foil-fuse opening switch replaced the EFF. 
We have performed two development tests of the Pro- 
cyon system. A preliminary reduced energy test (Shot 
1) delivered (approximately) 13.6 MA to a 25-nH PFS 
load, and imposed a large voltage spike on the EFF at 
nominal pinch time without failure. In a full-energy test 
(Shot 2), the system delivered 20 MA to the EFF with- 
out suffering unexpected losses, and demonstrated 
the proper onset of EFF ning. In the 20-MA test, 
mistiming between the EFF and the load isolation 
switches led to transmission line failure that disguised 
late time opening switch performance and diverted 
most of the current pulse away from the PFS load. 
These two tests have provided important system char- 
acterization information. In some cases design expec- 
tations are confirmed and in others adjustments to ini- 
tial expectations are called for. Performance details 
are presented below. 8 refs., 13 figs. 
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Computational modeling of the Trailmaster Pro- 
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A. E. Greene, R. L. Bowers, J. H. Brownell, D. L. 
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1946, CONF-910640-15 
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The goal of the Los Alamos Foil Implosion project 
(Trail-master) is the development of an intense source 
of soft x-rays for materials and fusion studies. The x- 
ray source in the Trailmaster project is a foil initiated z- 
pinch. The next system in the Trailmaster project is de- 
signed to deliver 15 MA of current to the imploding 
linear creating approximately 1 MJ of soft x-ray radi- 
ation in a submicrosecond pulse. This system, desig- 
nated Procyon, will consist of a Mark 9 helical explo- 
sive generator, an explosively formed fuse (EFF) 
opening switch, detonator closing switches, a vacuum 
powerflow channel, a plasma flow switch (PFS), and 
the imploding foil load. In the present paper we will 
focus on the computational modeling of the overall 
Procyon system. This effort includes circuit and zero- 
dimensional point mass (slug) modeling, 1-D and 2-D 
radiation MHD calculations and 3-D radiation transport 
and view factor modeling of the vacuum powerflow 
channel. 7 refs., 10 figs. 
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Anew and more efficient cooling method for SSC mag- 
nets is presented. The simple cooling-by-diffusion 
scheme provides adequate cooling only when the syn- 
chrotron radiation heat is limited to S(sub r) = 2 W. 
The mass flow that can pass through the coil passage 
cannot be increased without an unduly ~ pressure 
drop along the magnet. The transverse flow cooling 
described here allows for large increases in the heat 
load. This scheme lets cold helium from the upper 
bypass mix with the lower bypass helium at intervals of 
30 cm for instance. This is achieved by introducing 
channels in the yoke laminations at given intervals 
using existing gaps between collar packs and using 
pickup notches in the collars. 8 figs. 
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It has been a decade since the last publication of the 
“Barn Book,” BNL-325. In preparing a revision to the 
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Table of the Isotopes, a re-evaluation of all of the ther- 
mal neutron cross sections has been performed, utiliz- 
ing the previous data base of the “Barn Book” and all 
of the more recently published experiments. 5 refs. 
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1991 Institute of Electrical and Electronics Engineers 
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We examine the magnetic properties for the iron used 
in the SSC yoke laminations so that the accelerator 
tolerances can be met. The accelerator requirements 
for field quality specify a tolerance on the variation in 
the central field. At machine injection the variation in 
field is attributed to coercivity, H(sub c). Requirements 
on the magnitude and the variation of H(sub c) are pre- 
sented. At the 6.65 tesla operating field the variation in 
the saturation magnetization dominates the magnetic 
tolerance for the iron. 4 refs., 3 figs., 2 tabs. 
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The Relativistic Heavy lon Collider (RHIC) under con- 
struction at Brookhaven National Laboratory (BNL) 
has six interaction regions for the colliding beam. Each 
interaction region is part of an insertion region consist- 
ing of several magnets. The required aperture of some 
of the quadrupoles and dipoles in the insertion regions 
is much larger than the nominal 80 mm aperture of the 
other magnets in the accelerator. There will be 82 qua- 
drupole magnets having an aperture of 130 mm and a 
maximum operating field gradient of 59 T/m and 12 
dipole magnets having an aperture of 200 mm and an 
operating central field of 4.3 tesla. In this paper we dis- 
cuss the magnetic design of the coil and iron cross 
section for these magnets. The first part will describe 
the quadrupoles and the second part the dipoles. 4 
refs., 3 figs., 4 tabs. 
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Reactor neutron capture and fission reaction rates are 
determined as the product of the neutron flux density 
and the neutron capture or fission cross section. The 
standard energy for tabulation of thermal neutron 
cross sections is that of room temperature of 
20.43(degree)C, corresponding to a neutron —_ of 
0.0253 eV or a neutron velocity of 2200 m/s. Since 
most reactors do not operate at a temperature of 
20(degree)C, there must be some mechanism for con- 
verting the cross section, (sigma)(sub 0), at the tabu- 
lated energy to the effective cross section (cfix 
(sigma)), at the actual temperature of the reactor. 
Westcott developed a method for converting 
(sigma)(sub 0) to (cflx (sigma)) by describing the neu- 
tron spectrum as a combination of a M lian distri- 
bution characterized by temperature, T, and an epith- 
ermal component, proportional to dE/E. For an iso- 
tope whose cross section does not vary inversely with 
the neutron velocity, (cflx (sigma)) = (sigma)(sub 0) (g 
+ fs), where g is the Westcott g-factor, the epithermal 
index, r, is approximately the fraction of the total neu- 
tron density in the epithermal component, and s is a 
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temperature dependent quantity related to the re- 
duced resonance integral. The values for the g-factor 
at different temperature for actinide nuclides are given 
in this paper. 
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We present a brief overview of the formalism used, 
and some simulation results for transverse and longitu- 
dinal motion of a bunch of particles moving through a 
cavity (e.g., the Brookhaven National Laboratory high 
brightness photocathode gun), including effects of the 
accelerating field, space charge forces (e.g., arisin 
from the interaction of the cavity surface and the self 
field of the bunch). 3 refs., 12 figs. 
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Laser driven photoelectron guns are of interest for use 
in new methods of accelerations, future development 
of Linear Colliders and new experiments such as Free 
Electron laser (IFEL). Such guns are a potential source 
of low emittance-high current and short bunch length 
electron beams, where the emitted electrons are ac- 
celerated ped to a relativistic energy by a strong rf, 
electric field in the cavity. We present a brief overview 
of the beam dynamic studies, e.g. emittance for the 
Brookhaven National Laboratory (BNL) ATF high 
brightness photocathode radio agg | gun (now in 
operation), and show the effects of the rf, Space 

harge, and Wake fields on the photoelectrons. io 
refs., 7 figs. 
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Nonlinear perturbation can alter the beam behavior in 
ical systems. For example, nonlinear fields due 
to sextupoles or octupoles can perturb the motion of 
the beam of particles in accelerators. If the perturba- 
tion is increased, at some point, the motion of the 
beam become unstable and chaotic. In the Supercon- 
ducting Super Collider (SSC) a proton would interact 
10(sup 12) times (in (approximately)10(sup 9) revolu- 
tions) with the local nonlinear magnetic fields which 
can cause the deviations, of the beams from the de- 
signed orbit, and lead to loss of particles. We present 
an analytical method to study the beam stability in 
large accelerators such as SSC, (and an alternate to 
using “kick” approximation (particle tracking) over 
large time intervals). This includes stability factor “f” 
which determines the convergence of the supercon- 
vergent perturbation theory, and the behavior of the 
system, e.g., stable if f > 1, and unstable if f < 1. The 
critical point where the system makes the transition 
from stable (f > 1) to chaotic (f < 1) behavior corre- 
nds to f = 1, the point at which the size of the 
beam is defined as the dynamic aperture in accelera- 
tors. 10 refs. 
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The successful application of silicon position sensitive 
detectors in experiments at the SSC or LHC depends 
on an accurate assessment of the radiation tolerance 
of this detector species. In particular, fast neutrons 
(E(sub av) = 1 MeV) produce bulk displacement 
damage that is projected, from estimated fluences, to 
cause increased generation eye current, charge 
collection deficiencies, resistivity changes and possi- 
bly semiconductor type change or inversion. Whereas 
the leakage current increase was believed to be the 
major concern for estimated fluences of 10(sup 12) n/ 
cm(sup 2) experiment year at the initial SSC luminosity 
of 10(sup 33)/cm(sup 2)-sec, increased luminosity and 
exposure time has rai the possible exposure to 
10(sup 14) n/cm(sup 2), which opens the door for the 
several other radiation effects suggested above to 
play observable and significant roles in detector degra- 
dation or change. 17 refs., 19 figs. 
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Subcooler assembly for SSC single magnet test 
program. 

K. C. Wu, D. P. Brown, J. H. Sondericker, Y. Farah, 
— 1991, 18p BNL-46278, CONF- 
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Cryogenic engineering conference and international 
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A subcooler assembly has been designed, construct- 
ed and installed in the MAGCOOL magnet test area at 
Brookhaven National ar Since July 1989, it 
has been used for testing SSC magnets. This sub- 
cooler assembly and cryogenic system are the first of 
its kind ever built. Today, with more than 5000 hours of 
operating time, the subcooler has proved to be a reli- 
able unit with individual components meeting design 
expectations. The lowest temperatures achieved with 
one SSC dipole are 3.0 K at the suction of the cold 
vacuum pump and 3.2 K at the return of the magnet. 
The system performs well in both steady state oper- 
ation and during magnet quench, subcooling, cool- 
down and warmup. 4 refs., 7 figs. 
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AGS Booster components. 

A. Ratti, and T. J. Shea. 1991, 12p BNL-45476, 
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Quantifying instability thresholds for modern synchro- 
trons and storage rings requires some knowledge of 
the accelerator’s coupling impedance. To this end, the 
wire technique has been implemented to measure the 
longitudinal coupling impedance of AGS Booster de- 
vices. The techniques are being refined to allow meas- 
urement of RHIC devices at higher frequencies. All the 
measurements are performed using an HP 8753 Net- 
work Analyzer controlled via GPIB by a Macintosh 
computer. The computer provides an environment for 
automated data acquisition, data analysis, and report 
= Resistive matches between the 

0(omega) analyzer cables and the 300(omega) pipe- 
and-wire structure allow the use of a simple response 
calibration in the measurement of S21 to 400MHz. Re- 
sults from ferrite loaded rf cavities, position monitors 
and kickers are presented. 4 refs., 4 figs. 
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z am U. Perera, P. Shepard, and J. A. 
Thompson. Jun 91, 169p E/ER/40646-1 
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This report discusses research on the following topics: 
helios; K-decay and CP violation at INP; rare K-decays 
at BNL; direct photon production at the Tevatron; CDF; 
_— charge particles in semiconductors. 
(LSP) 
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This report describes the work done by Tetra Corpora- 
tion in modeling laser triggered spark gaps in air and 
SF(sub 6). The objective was to develop a model that 
describes the physics of the laser triggered spark gap 
in sufficient detail to improve our understanding of the 
important physical processes involved in switch clo- 
sure time and compare it with experimental data. The 
model would help determine the sensitivity of switch 
closure time to key parameters, such as laser energy 
loading into the spark, the electric field shaping in the 
gap and the properties of the gas mixture, and thus 
p guide the design of laser triggered spark gaps. 
The work was accomplished in five tasks, outlined i 
the report. Our approach was to adapt the ELF electro- 
static field codes developed at Tetra Corporation to 
the laser triggered spark gap closure problem and use 
a Boltzmann solver (ELENDIF) to describe the kinetics 
of the discharge. 46 refs., 58 figs., 4 tabs. 
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An advanced imaginary -(gamma)(sub t) lattice for the 
Fermilab Main Injector is examined for its response to 
quadrupole field errors, quadrupole misalignment 
errors, as well as its dynamical aperture. We find that 
the lattice is tunable except near an integer tune. The 
misalignment sensitivity factors are acceptable and 
can be lowered if the low-beta triplet quadrupoles are 
specially aligned. The dynamical aperture is very large 
provided that a family of harmonic sextupoles is in- 
Stalled. 6 refs., 4 figs. 
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Tune modulated beam-beam resonances in the Te- 
vatron. 
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During the 88--89 Tevatron collider run, 6 antiproton 
bunches were colliding head-on with 6 proton bunches 
at 12 crossing points symetrically distributed around 
the ring. Typical intensities were 7 times 10(sup 10) 
and 2.5 times 10(sup 10) particles per bunch for pro- 
tons and antiprotons respectively. The normalized 
transverse proton emittance (95% definition) was typi- 
cally 25 (pi) mm-mr on both planes and the antiproton 
transverse emittance was typically 18 (pi) mm-mr. The 
working point (unshifted horizontal and vertical tunes) 
was near 19.41. Given the working point and typical 
tune spreads of about 0.024, it is unavoidable that the 
12th order resonance will affect some of the antipro- 
tons. This resonance was certainly felt by the (alpha) 
> 2(sigma) particles in the 88--89 run when proton 
and antiproton emittances were equal. The situation 
improved when the proton emittance was increased. In 
this paper, we determine the range of critical reson- 
ances by applying the analytic theory of tune-modulat- 
ed beam-beam resonances to the 88--89 run and to 
the main injector upgrade scenario. The analytic 
theory neglects long-range tune shifts and reson- 
ances. 3 refs., 4 figs. 
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Molecular beam studies of reaction dynamics. 

Y. T. Lee. Mar 91, 18p LBL-30436-Abs, CONF- 
9105162-4 
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r thrust of this research project is to elucidate 
dowmle dynamics of simple elementary reactions that 
are theoretically important and to unravel the mecha- 
nism of complex chemical reactions or photochemical 
processes that Bored mg Ie ras acy roles in many macro- 
scopic pri lecular beams of reactants are 
used to co individual reactive encounters between 
molecules or to monitor photodissociation events in a 
Collision-free environment. Most of the information is 
derived from measurement of the product fragment 
energy, angular, and state distributions. Recent activi- 
ties are centered on the mechanisms of elementary 
chemical reactions involving oxygen atoms with un- 
saturated hydrocarbons, the dynamics of endothermic 
substitution reactions, the dependence of the chemi- 
cal rea of electronically excited atoms on the 
alignment of excited orbitals, the primary photochemi- 
cal processes of polyatomic molecules, intramolecular 
energy transfer of chemically activated and locally ex- 
cited molecules, the energetics of free radicals that are 
important to combustion processes, the infrared-ab- 
sorption ‘a of carbonium ions and hydrated hy- 
dronium ions, and bond-selective photodissociation 
through electric excitation. 
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It has been less than two years since the SSCL 
operations in its present location in Dallas, Texas. 
During this time much effort has gone into beginning 
initial programs in all areas including magnets, acceler- 
ator, civil construction and physics research. We are 
now at a point where we can begin to see some con- 
crete developments growing out of the months of plan- 
ning and design. In the area of computing, for — 
several rather serious computing facilities have 
brought on-line in the last few months. This report dis- 
cusses to physics and detector simulation facility re- 
quirements, concepts and procurement of computer 
equipment. 1 fig., 3 tabs. 
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A dynamic-memory numerical library, “ZLIB”, has 
been developed in an attempt to offer efficient numeri- 
cal routines on supercomputers for differential algebra 
and the relevant Lie algebraic techniques for —_ 
studies of beam dynamics. Optimization of ZLIB has 
been attempted for vector computing as well as scalar 
computing. Parallel computing (multi-tasking) can also 
be easily employed. Currently, ZLIB contains more 
than 200 subroutines. 8 refs. 
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This paper describes an H(sup 
line from the 600 MeV Coupled Linac to the Low 
Energy Booster synchrotron of the injector com- 
plex. The ~— takes into consideration space 
charge effects, the need for beam diagnostics, the ef- 
fects of magnetic field imperfections, radiation —_ 
and future upgrade possibilities. 3 refs., 4 figs, 1 tab 
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The Lo wy pany Super Collider (SSC) features 
two 20 TeV counter rotating proton beams which will 
be housed in 87 km (54 miles) of tunnel. This very large 
scale program and its time frame for construction re- 
quires the acceleration and overlap of activities and 
possible compromises between civil construction and 
technical needs. 3 refs., 1 fig. 
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Longitudinal matching of bunches between the Low 
Energy Booster (LEB) and the Medium Energy Booster 
(MEB), if done by controlling the rf voltage alone, re- 
quires "too low a voltage to be practicable. Here we 
investigate the possibility of matching dynamically by 
bunch rotation in the longitudinal space at the end of 
the LEB cycle. First, the bunches are sheared by an rf 
phase-jump into the unstable region. Next, the bunch 
is matched by jumping back to the synchronous phase. 
Sensitivity to errors in phase and timing are studies. 5 
refs., 4 figs., 2 tabs. 
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Cooldown rate is one of the critical factors determining 
the availability of the Superconducting Super Collider 
ring because of its large size. Considerable time saving 
is possible with different cooldown scenarios which 
= large temperature gradients on the magnets. 
urpose of this study is to understand the stresses 
generated due to on possible temperature gradi- 
ents that can be supplied by the cryogenic system and 
to predict the relation between the cooling rate and the 
coil stresses. Under the assumptions made in this 
study, it is found that maximum coil stress is independ- 
ent of cooling rate. This result is in contradiction with 
the general belief and more investigation needs to be 
= before reaching a definite conclusion. 2 refs., 6 
igs. 
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m-long SSC dipole prototype. 
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A tee series of measurements of the time 
field th a fulliength BOC aipote oa he aoe 
eld in a full- magnet proto’ was 
carried out in order to characterize the nisms 
involved. At least two mechanisms have been isolated. 
The first is a slow logarithmic decay which is independ- 
ent of the excitation history of the This com- 
ponent is stopped by a decrease of the magnet tem- 
perature and is identified with flux creep. The second 
component, which is not yet fully understood, only ap- 
when the magnet is pre-cycled to a high level of 
current, and cannot be stopped by decreasing the 
magnet temperature. 7 refs., 4 figs. 
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We present the details of the capture —- in the 
Low Energy Booster (LEB) for the SSC. We consider 
only the longitudinal dynamics. Space charge forces 
are computed quasistatically. The beam pipe is consid- 
ered to be perfectly conducting. With aiedeames 
mizing the capture efficiency and mini: a oma Aap 

charge tune spread, initial few milli are very 
important. We present only the first few milliseconds of 
the cycle, during roc got charge effects are signif- 
icant. For the nu simulation we use the code 
ESME. 8 refs., 4 figs., 2 tabs. 


_ 


163,587 

DE91014882/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Lattice database and 


parameters 
ulation at FNAL and SSCL. 
E. Barr, S. Peggs, L. Michelotti, A. Russell, and S. 
Sane May 91, 91, 14p SSCL-415, CONF-910505- 
NAL/ 91/150 
Contracts AC02-89ER40486, ey tee 9 = 
1991 Institute of Electrical and Electronics E: 
(IEEE) particle accelerator conference (PAC, "7 
Francisco, CA (USA), 6-9 May 1991. oe by De- 
partment of Energy, Washington, DC 


A collaboration has been formed at FNAL and SSC to 
develop software tools for operational simulation of 
existing and planned accelerator systems. The toolset 
is pb me around an accelerator lattice description 
maintained by a commercial database management 

system. This note presents a brief description of the 
tools presently available for public use. 5 refs., 2 figs. 
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Effective utilization of the SSC test beams for detector 
studies and calibration will require sophisticated beam- 
line instrumentation. Current plans call for the Labora- 
tory to develop an inventory of efficient and reliable 
intensity monitors, particle tracking systems, and parti- 
cle identification systems which can cover the full 


range of particle energies and species expected to be 
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demanded of the facility. Here we present some of 
those demands and the draft designs of the needed 
apparatus. 5 refs., 1 fig., 1 tab. 
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nt and operation of the research detectors 

at one per Collider will require extensive testing and 
calibration. This will be done by exposing the detector 
elements to controlled sources of particles similar to 
those which will be encountered when the experi- 
ments are taking data. The SSC Lab is designing a test 
beam facility to meet the needs of the proposed ex- 
periments using beam extracted from one or more of 
the booster accelerators in the SSC complex. In this 
report we describe the beam requirements and the 
transport, targeting, and civil systems needed to pro- 
vide them. 6 refs., figs. 
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The time dependence of persistent current multipoles 
in superconducting magnets is still unexplained. The 
decay is too large to be accounted for by flux seep 
and it does not show the expected 
temperature. Furthermore, the decay is influenced “i ; 
preceding field sweep in the magnet; it becomes more 
pronounced if the magnet was previously excited to its 
maximum field. For a detailed study of the decay 
mechanism, a special sensor has been developed 
which allows to record small sexupole components in 
superconducting og magnets. Weve ” ory 
mental study of the time f a HERA 
dipole, it was found that the ee field exhibits a 
sinusoidal structure along the axis of the magnet. A 
similar periodic structure was found for the main dipole 
field with the help of a nuclear magnetic resonance 
probe. The wavelength of the periodic pattern is com- 
patible with the transposition pitch of the Rutherford- 
type cable in the magnet coils. The structure was 
found to exist in all HERA dipoles — after- 
wards and also in a cp eae ee coil without iron 
yoke. With a specially developed 2 cm long pickup coil 
it was found that all accessible multipole components 
in dipole and quadrupole magnets are modulated 
along their axis. 3 refs., 6 figs. 
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We present a method of computing a one-turn map for 
a storage ring. Each element of the lattice is represent- 
ed by a matrix for a linear element followed by a Lie 
generator for a nonlinear multipole kick. All matrices 
are moved to the front of the lattice and multiplied to 

le matrix. This pag pra also 
cl 


ator by a or 
transformation. The Campbell- aker-Hauedort (CBH) 
theorem is used to combine successive nonlinear gen- 


ineers 
, San 
by De- 


erators into one generator which is then expressed as 
a perturbative series in the multipole strengths. In prin- 
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ciple, the oe sare can be used to compute the CBH 
series to any desired order. Routines from a differential 
algebra library Zlib are used to = all operations. 
The advantages of this form of the map are: it presents 
a direct physical connection between the degree of 
nonlinear behavior and the strengths of the multipoles; 
faster extraction time for the map compared to the 
usual Taylor map of similar accuracy; and the map is 
guaranteed to be symplectic. 
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A program has been written which performs particle 
orbit rose on the Intel iPSC/860 distributed 
memory lel computer. The tracking is performed 
using a thin element approach. A brief description of 
the structure and performance of the code is present- 
ed, along with applications of the code to the analysis 
of accelerator lattices for the SSC. The concept of 
“ensemble tracking”, i.e. the tracking of ensemble 
‘ages of nor ting particles, such as the emit- 
tance, is presented. Preliminary results of such studies 
will be presented. 2 refs., 6 figs. 
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The evolution of the SSC main collider synchrotron 
1986 ¢ is discussed. Major design changes from the 
1 Conceptual Design include the quadrupole spac- 
ing in the arcs, the injection energy, the magnet bore 
tube aperture, and the addition of detector bypass re- 
gions. Comments on work in progress are also pre- 
sented. 9 refs., 1 fig., 1 tab. 


ineers 


163,594 

DE91014892/GAR PC A03/MF A01 

Superconducting Super Collider Lab., Dallas, TX. 
ronization of a variable frequency source 
a fixed frequency source using a sliding- 

mode controller. 

L. Mestha, and K. Yeung. May 91, 14p SSCL-417, 

CONF-910505-352 

Contract AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 

(IEEE) particle accelerator conference (PAC), San 

Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


One way of synchronizing the SSC Low ene A Boost- 
er with the Medium ae pa venat is iy ge ing the 
longitudinal a of the designated RF buckets of 
two machines on he. acceleration to a pre-pro- 
grammed traject is makes the synchronization 
predictable in veer a The model associated with the 
phase-locking is time-varying and model parameters 
are subjected to disturbance due to errors in the bend- 
ing magnetic field. Also the disturbance could be due 
to other feedback loops such as a B-field loop or a 
beam phase loop in the system. The measured phase 
error between the two reference waves may not be ac- 
curate. Hence in this paper we have shown the design 
of a Sliding-Mode controller for such an application. In 
the absence of measurement errors and parameters 
uncertainties and with no disturbance, the controller 
reduces to a classical gain feedback. Due to the gen- 
eral approach we have adopted in synthesizing the 
controller, the techniques can be applied to existing 
synchronization schemes. 2 refs., 4 figs. 


163,595 
DE91014913/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 


Trajectory control in the SLC linac. 
|. C. Hsu, C. E. Adolphsen, T. M. Himel, and J. T. 
Seeman. May 91, 13p SLAC-PUB-5476, CONF- 
910505-337 
Contract AC03-76SF00515 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


Due to wake field effects, the trajectories of acceler- 
ated beams in the Linac should be well maintained to 
avoid severe beam breakup. In order to maintain a 
small emittance at the end of the Linac, the tolerance 
on the trajectory deviations become tighter when the 
beam intensities increase. The existing two beam tra- 
jectory correction method works well when the theo- 
retical model agrees with the real machine lattice. Un- 
known energy deviations along the linac as well as 
wake field effects can cause the real lattice to deviate 
from the model. This makes the trajectory correction 
difficult. Several automated procedures have been de- 
veloped to solve these problems. They are: an auto- 
mated procedure to frequently steer the whole Linac 
by dividing the Linac into several small regions; an 
automated procedure to empirically correct the model 
to fit the real lattice and eight trajectory yee 
feedback loops along the linac and steering throug| 
the collimator region with restricted corrector 
ay and a restricted number of correctors. 6 
re 


163,596 
DE91014915/GAR PC A05/MF A01 
Pearman tic di: lati f Au and Co targets 
ne’ issociation of Au an rg 
b relativistic heavy | ons. 
laster’s thesis. 
D. Schwellenbach. 28 Jun 91, 84p IS-T-1500 
Contract W-7405-ENG-82 
Sponsored by Department of Energy, Washington, DC. 


This investigation is a part of ongoing series of experi- 
ments designed to extend the systematics of ED for 
various targets and projectiles. The goal of these ex- 
periments is to determine (sigma)(sub ED) for various 
combinations of projectile, projectile energy, and 
target. These cross sections are than compared to the 
theoretical predictions of a model based on the Weiz- 
sacker-Williams (WW) method. Determination of 
es ED) entails first finding the total crossing 
section sigma)(sub tot)) for the reaction 
T(RHI, XyTiprime), where T is the target RHI is the pro- 
jectile, X is the remnant of the RHI after the reaction 
(the details of which are not studied in this series of 
experiments), and T(prime) is the new state of the 
target (the target minus one neutron for the one-neu- 
tron removal reaction). Since (sigma)(sub tot) consists 
of contributions due to both ED and nuclear process- 
es, . nuc) must also be found for this reac- 

Ince (sigma)(sub tot) and (sigma)(sub nuc) are 
psy (sigma)(sub ED) is given by (sigma)(sub 
ED) = (sigma) )(sub tot) - Plonn cay nuc). In this in- 
vestigation, (sup 197)Au ai  thewaeps targets were 
irradiated by a beam of (su ose ions with an energy 
of 0.96 GeV per nucleon (0.96 GeV/A). The particular 
reactions of interest are (sup 197)Au((sup 
238)U,X)(sup _196)Au and (sup  59)Co((sup 
238)U,X)(sup 58)Co. The cross sections for these re- 
actions were found by studyi dying the (gamma)-ray activi- 
ty of (sup 196)Au and (sup 58)Co in the targets. The 
experimental value of (sigma)(sub ED) was compared 
to the value calculated using the WW m . Results 
of previous experiments are shown along with the re- 
sults of the present study so that the systematics of ED 
can be studied. 25 refs., 26 figs. 


163,597 
DE91014984/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

tron-enhanced etching of double-level 


=. en interconnect. 

isu, C. Y. Fu, and B. Law. 28 May 91, 17p UCRL- 
JC-105487, CONF-9105224-1 

Contract W-7405-ENG-48 

International symposium on ultra . scale ne. 

tion science and technology (3rd), Washington, DC 
USA), 5-10 May 1991. Sponsored by Department of 
nergy, Washington, DC. 


The DC magnetron sputtered ep en (W) and molyb- 
denum (Mo) were evaluated for double-level intercon- 
nect. The combined Cl(sub 2) and NF(sub 3) chemistry 
was chosen over either gas or SiCl(sub 4) for magne- 





tron-enhanced etching to achieve better etch selectivi- 
ty and profile. Tungsten was picked over Mo for more 
vertical walls. The etch rate of W — strongly 
on sputtering conditions. Reasonably high etch rate at 
400 nm/min was obtained with sel to resist at 
about 1.4 to 1 Adhesion layer of 30 nm of TiW or Ta 
added to either M1 or M2 could be etched by the same 
recipe. The vertical profile achieved was found inde- 
pendent of feature size and had a large window in RF 
er, temperature and over etch time. This process 
is been successfully applied to define patterns for a 
doutie- level interconnect structure. 9 refs., 8 figs. 


163,598 

DE$1014989/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Spatial propagation of squeezed light in a degen- 
erate parametric amplifier. Revision 1 

|. H. Deutsch, and J. C. Garrison. 1 Mar 91, 2 2ip 
UCRL-JC-106950-Rev. 1, CONF-9103184-2-Rev.1 
Contract W-7405-ENG-48 

Squeezed states and uncertainty relations conference, 
College Park, MD (USA), 28-30 Mar 1991. Sponsored 
by Department of Energy, Washington, DC. 


Differential equations which describe the steady state 
spatial evolution of nonclassical light are established 
using standard quantum field theoretic techniques. A 
Schrodinger equation for the state vector of the oo 
field is derived using the quantum analog of the 
varying envelope approximation (SVEA). The me 
state solutions are those that satisfy the time inde- 
pendent Schrodinger equation. The resulting eigenva- 
lue problem then leads to the spatial propagation 
equations. For the degenerate parametric amplifier 
this method shows that the squeezed state is the 
ground state of the squeezing Hamiltonian. The panne 
tude and phase of the squeezing parameter obey non- 
linear differential equations coupled Ap amplifier 
fan in constant and phase mismatch. solution to 
se differential equations is equivalent to one ob- 
tained from the classical three wave mixing steady so- 
lution to the parametric amplifier with a nondepleted 
pump. 16 refs., 2 figs. 


163,599 

DES1014998/GAR PC A03/MF A01 
West —? Univ., Morgantown. Ones of Physics. 
Electron ps bridization effects and the crystal 
structure of plutonium. Final technical report, July 
1, 1984--September 30, 1988. 


. "Cooper. 3 May 89, 19p DOE/ER/45134-T1 
r. 31 May 89, 19p 4 ‘ 

Cusauaee G05-84ER45134 

Sponsored by Department of Energy, Washington, DC. 


The work over four-year period of the grant covered 
three areas: (1) synthesis of band and model hamilton- 
ian theory for plutonium systems, (2) resonant band-f 
scattering theory for the magnetic properties of highly 
correlated plutonium systems, (3) surface electronic 
behavior of plutonium. The first three years mostly de- 
voted to areas (1) and (2), while area (3) was covered 
in the final year. Summaries of results in each of these 
three areas are discussed in this paper. This is then 
followed by a listing of publications and presentations 
not reported in the four progress reports submitted 
previously. 


061015102/GAR PC A03/MF A01 
Fermi National Accelerator Lab., omy IL. 
parson design considerations ior pbar target 


weeping 
C. M. Bhat. Jun 91, 26p FNAL-TM-1743 
Contract AC02-76CH03000 
Sponsored by Department of Energy, Washington, DC 


This report summarizes the results of some recent cal- 
culations useful to design the beam —— 
to produce high intensity pbar beam at APO. With vari- 
ous on-going and planned intensity upgrade at the ac- 
celerator including the main injector the primary beam 
intensity on the pbar target is expected to increase. 
But some complications would arise from the existi 
method of pbar production. A study of the heavy metal 
targets used when the beam intensity was about 1.0 
times 10(sup 12), has shown a clear indication of 
target destruction by the proton beam. A ih the 
heavy metal has very high melting point temperature 
the thermoelastic property is not suitable for its use as 
a reliable pbar target. During 1989 collider run, the 
target material was changed over to because 
of its better thermoelastic properties. pbar yield 
measurement did not show much indications of target 


destruction except for a small decrease in the pbar 
yield. However, the calculations showed that the target 
material along the beam might have had enough 
energy deposition to transform the target material from 
the solid state to the liquid state during the beam spill 
time. A further increase of the proton beam intensity 
might cause melting of the target and drill a hole. 
These problems stimulated this investigation of suita- 
ble target materials and a method to handle the high 
intensity proton beam. Properties of a number of target 
materials have been studied in terms of their mechani- 
cal strength/resistance to shock-waves i.e. their ther- 
moelastic behaviour. 


163,601 
DE$1015106/GAR PC A03/MF A01 
inne National Lab., IL. 
in observables and electromagnetic excitations 
nucleon resonances. 
¢. S. H. Lee, and S. — 1991, 15p ANL/CP- 
73451, CONF-9105106-11 
Contract W-31109-ENG-38 
Conference on the intersections between particle and 
nuclear physics (4th), Tucson, AZ (USA), 23-29 May 
we by Department of Energy, Washing- 
ion 


We discuss the theoretical problems involved in relat- 
ing the (gamma)N —_ (pi)N and N(e,e(prime)(pi)) 
data to the (gamma)N yie! ), N* transition form 
factors. The experimental accuracies needed to ex- 
plore (gamma)N yields (Delta) E2 and charge form fac- 
tors from p(e,e(prime)(pi)(sup 0)) spin observables 
A(sub TT) and A(sub TL) are presented. 4 refs., 1 fig. 


163,602 
DE91015122/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

ew in the Skyrme-Witten representation 


of QCD. 
N. J. Snyderman. May 91, 24p UCRL-JC-107462, 
CONF-9101100-2 
Contract W-7405-ENG-48 

Workshop on strong, weak, and electromagnetic inter- 
actions in nuclei and astrophysics, Livermore, CA 
(USA), 3-4 Jan 1991. Sponsored by Department of 
Energy, Washington, DC. 


The renormalized coupling stre 
decay axial vector current is relat to (pi)(plus minus) 
p cross sections through the Adier-Weisberger sum 
rule, that follows from chiral symmetry. We attempt to 
understand the Adler-Weisberger sum rule in the 1/ 
N(sub c) expansion in QCD, and in the Skyrme-Witten 
model that realizes the 1/N(sub c) expansion in the 
low energy limit, using it to explicitly calculate both 
g(sub A) and the (pi)(plus minus) p cross sections. 32 
refs. 


of the (beta)- 
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DE91015128/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Resonance seeding of stability boundaries in two 
and four dimensions. 

L. Michelct May 91, 14p FNAL/C-91/158, CONF- 
910505- 

Contract AC02-76CH03000 

1991 Institute of Electrical and Electronics E prams 
(IEEE) particle accelerator conference (PAC. 
Francisco, CA (USA), 6-9 May 1991. Sponsored by 
partment of Energy, Washington, DC. 


“Resonance seeding” refers to the hypothesis that the 
stochastic layer ens, the dynamic aperture of a 
Hamiltonian system grows out of separatrices generat- 
ed by a very low order resonances. This is a physics 
hypothesis and should not be interpreted as arising 
from any particular technique for writing perturbative 
expansions, such as the ones developed by Deprit, 
Dragt, or Forest. Although analytic representations of 
the resonances are indeed obtained via perturbation 
theory, existence of the separatrices and the validity 
(or otherwise) for resonance seeding are separate 
from it. We shall describe some of the evidence sup- 
porting this idea in two and four dimensions. 


163,604 

DE91015129/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Conformal FDTD — wake fields. 

T. Jurgens, and F. Harfoush. May 91, 14p FNAL/C- 
91/145, CONF-910505-359 

Contract AC02-76CH03000 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 


163,608 


PHYSICS 
General 


Francisco, CA (United States), 6-9 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Many computer codes have been written to model 
wake fields. Here we describe the use of the Conform- 
al Finite Difference Time Domain (CFDTD) method to 
model the wake fields generated by a rigid beam trav- 
eling through various accelerating structures. The non- 
cylindrical symmetry of some of the consid- 
ered here requires the use of a three dimensional 
code. In traditional FDTD codes, curved surfaces are 
approximated by r lar steps. The errors intro- 
duced in wake field calculations by such an approxima- 
tion can be reduced by increasing the mesh size, 
Sousa candshedlaamn aapanetoloaes 

approach, validat 

day contours near a media interface so as to conform 
to the interface. These improvements of the FDTD 


i i also 
eon celal tok Gaal cn ead ie ee 
monitors, and slots and cracks as found in resistive 
wall motions. 4 refs., 5 figs. 


163,605 
DE91015131/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 


C++ objects for beam 
L. ony oy Jun 91, 14p FNAL/C-91/159, CONF- 


Ee icle accelerator 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We shall describe in this paper few C+ + classes and 
applications that have been written recently at Fermi- 
lab for problems in accelerator physics. 


163,606 


DE91015170/GAR PC A03/MF A01 
Brookhaven Nationai Lab., Upton, NY. 
with ion and axial 


in 1.8 ong SSC RAD magnets 
aon M. ‘Anereha G. Cottingham, G. 
— i, M. Garber. 1991, 14p NL-45718, 
10505-362 


CONF-9 

Contract ACO02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 

= particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 

partment of Energy, Washington, DC. 


Several 1.8 m-long magnets have been built to evalu- 
ate possible variations in the of the SSC collider 
dipoles. Except for length and parameters being 
tested, these models have the features of 40 mm aper- 
ture collider dipoles, which are based on a two-layer 
cosine theta coil. in these nets, Ne hep pense 
Kapton cable insulation and 

the axial coil prestress. 

results for quenching, field harmonics, and coil loading 
are reported. 5 refs., 7 figs. 
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DE91015176/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Monte Cario to con- 


history results for low energy 
C. T. Ballinger, D. E. Cullen, S. T. Perkins, J. A. 
Rathkopf, and W. R. Martin. May 91, 37p 'UCRL-JC- 
107067, CONF-910606-1 
Contract mee rare en ata 
International symposium radiation physics (5th), 
Dubrovnik a 10-14 Jun 1991. Sponsored 
by Energy, Washington, DC 


A Monte Carlo code has been developed to simulate 
individual electron interactions. The code has been in- 
strumental in determining the range of validity for the 
ee history method. This task was 
ished by isolating and testing the condensed 
peer nne assum) . The results show that the con- 
densed history method fails for low energy electron 
transport due to inaccuracies in energy loss and spa- 
tial positioning. 19 refs., 21 figs., 1 tab. 
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DE91015178/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
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ETA-Ii beam brightness measurement. 
A. > Paul, S. L. Allen, F. W. Chambers, Y. J. Chen, 
and F. J. Deadrick. May 91, 16p UCRL-JC-105556, 

CONF-910505-365 

Contract W-7405-ENG-48 

1991 Institute of Electrical and Electronics Engineers 

= particle accelerator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 

we of One Washington, DC. 


The Etta-2 resumed operation in the Fall of 1990 with 
the injector and first two 10 cell accelerating blocks 
and nominal electron beam parameter of 1 Am- 
pores. 2.5 MeV, 70 nsec pulse width at 1 Hz PRF. The 
brightness diagnostics consisted of a Cheren- 
kov foil view port and a pepper-pot emittance diagnos- 
tic. The Cherenkov foil experiment was used to deter- 
mine the beam energy at the accelerator exit. The 
pepper-pot emittance ne pee was used to deter- 
mine the whole beam brightness. The brightness as a 
function of beam radius and time within the beam 
pulse was also measured. The htness is defined as 
the ratio of the beam current within a given radius to 
the normalized four dimensional volume occupied by 
particles within the radius. 6 refs., 4 figs., 2 tabs. 


163,609 

DE91015187/GAR PC A03/MF A01 

Brookhaven National Lab., Upton, NY. 

Empirical residual proton-neutron interaction and 

the onset of collectivity in nuclei. 

R. F. Casten. 1991, 35p BNL-46280, CONF- 

9103176-2 

Contract ACO2-76CH00016 

praca on future directions in nuclear physics with 
oP) mma detection systems of the new generation, 

tg (France), 4-16 Mar 1991. Sponsored by 
Deparenet of Energy, Washington, DC. 


The critical role of the residual valence p-n interaction 
in the development and evolution of collectivity, and 
the onset of shape/phase transitions, is discussed 
from the standpoint of phenomenological approaches, 
and empirical extraction of individual p-n interaction 
strengths, and simple model calculation of them. 22 
refs., 18 figs. 


163,610 

DE91015190/GAR PC A03/MF A01 

Brookhaven National Lab., Upton, NY. 
Resonant x-ray magnetic scattering in holmium. 

D. Gibbs. 1991, 35p BNL-46281, CONF-910903-4 

Contract AC02-76CH00016 


International conference on magnetism, Edinburgh 
(UK), 1-7 Sep 1991. Sponsored by Department of 
Energy, Washington, DC. 


We review the results of resonant x-ray magnetic scat- 
tering experiments on the rare earth metal holmium. 
When the incident incident x-ray energy is tuned near 
the L(sub Ill) absorption edge, large resonant en- 
hancements of the magnetic scattering and resonant 
int harmonics are observed. These results are 
analyzed a the theory of x-ray resonance ex- 

change scattering assuming electric dipole (2p (yields) 
5d) and quacrupole (2p — 4f) transitions among 
atomic orbitals. 30 refs., 5 figs. 


163,611 
DES1015194/GAR 
Argonne National Lab., IL. 
ene geo eee measurement of Fermi surface, 
band dispersion and quasiparticle lifetime in 
Hra 2)Cu(sub 3)O(sub 6.9). 

C. Campuzano, G. Jennings, B. W. Veal, R. 
Benedoh and A. J. Arko. Jun 91, 18p ANL/CP- 
73507, CONF-9103112-3 
Contracts W-31109-ENG-38, Ag pee ee 
Conference on auf of high T/sub c/ supercon- 
ductors, Argonne, IL (USA), 25-27 Mar 1991. Spon- 
sored by Department of Energy, Washington, DC. 


High resolution (20 MeV) angle-resolved photoemis- 
sion measurements on single-crystals of YBa(sub 
2)Cu(sub ee 6.9) were analyzed to obtain band 
quasiparticle lifetimes. The mass en- 
aemete 1.2 for a Cu-O plane band mass and 1.0 
for the Pd(Pi) chain band. Fitting measured energy dis- 
tribution curves to a model spectrum that includes self- 
energy corrections, we find that the imaginary part of 
the self-energy varies quadratically in the immediate 
vicinity of E(sub F), and becomes linear above (ap- 
proximately)20 MeV. 15 refs., 6 figs. 
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BEd1018200/GaR PC A03/MF A01 
—— National Lab., IL. 
electronics study for SSC detectors. 

a Ekenberg, J. Dawson, A. Stevens, and W. 
Haberichter. 1991, 18p ANL-HEP-CP-91 -33, CONF- 
910340-45 

Contract W-31109-ENG-38 

Annual international industrial symposium on the super 
collider (IISSC) (3rd), Atlanta, GA (United States), 13- 
15 Mar 1991. Sponsored by Department of Energy, 
Washington, DC. 


The radiation environment in a SSC detector operating 
at a luminosity of 10(sup 33) cm(sup (minus)2)s(sup 
sina will = stringent requirements on radiation 

hardness of the electronics. Over the expected 10 
year life-time of a large detector, ionizing radiation 
doses of up to 20 MRad and neutron fluences of 
10(sup 16) neutrons/cm(sup 2) are projected. At a lu- 
minosity of 10(sup 34) cm(sup (minus)2)s(sup 
(minus)1) even higher total doses are e: . the 
effect of this environment have been simulated by ex- 
posing CMOS/bulk and CMOS/SOS devices from 
monolithic processes to neutrons and ionizin = 
ation. leakage currents, noise variations, and DC char- 
acteristics have been measured before and after expo- 
sure in order to evaluate the effects of the irradiations. 
As expected the device characteristics remained virtu- 
ally unchanged by neutron irradiation, while ionizing ra- 
diation caused moderate degradation of performance. 
5 refs., 6 figs. 
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DE91015212/GAR are A03/MF A01 

Brookhaven National Lab., Upt 

Results from AGS E845: Rtoub \ Ly(eup 0) (yields) 

pi(sup 0)e(sup “3 (minus)), e(sup + 4 
inus))(gamma), e(sup +)e(sup (minus) 


Wit thorse ag . Lei uner, R. C. Larse: 


in, E. 
Jastrzembski, aa 'R. ry dair. 1991, 16p | BNL- 
46282, CONF-91051 06-14 
Contracts AC02-76ER03075, AC02-76CH00016 
Conference on the intersections between particle and 
nuclear physics (4th), Tucson, AZ (United States), 23- 
29 May 1991. Sponsored by Department of Energy, 
Washington, DC. 


Results from AGS experiment 845 are reviewed. The 
data was collected during 1989. Final results on K(sub 
L)(sup 0) (yields) (pi)(sup O)e(sup +)e(sup arse 
and e(sup +)e(sup (minus)) (gamma) are described. 
Preliminary results on e(sup +2 — 
(minusjetsup etoup and (sup 
minus))e(sup +)e(sup (minus)) are , Rs 1 
refs., Fy) igs. 


163,614 
DE91015214/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 
y braic approaches to nuclear structure. 

. Casten. 1991, 28p BNL-46279, CONF- 
B1061062 
Contract AC02-76CH00016 
Nuclear shapes and nuclear structure at low excitation 
energies, Cargese (France), 3-7 Jun 1991. Sponsored 
by Department of Energy, jashington, DC. 


The concept and application of algebraic models to 
nuclear structure is surveyed emphasis on inter- 
— in terms of traditional geometric models. 

ecent studies relating to the relationship between 
(beta) and (gamma) vibrations in deformed nuclei, to 
the rigidity or softness of axial asymmetry, to signature 
splitting in octupole excitations, to O(6) quantum num- 
bers and multi-phonon excitations, and to pseudo- 
SU(8) are discussed. 31 refs., 9 figs. 


6£91015215/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

of calculations and measurements of 

harmonics as a function of current in the 


RG Conta, J ee Cotting ham, S. A. Kahn, G. H 

in, and P. Wanderer. 1991, 13p BNi-45724, 
CONF-910505-367 
Contract AC02-76CH00016 
1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (United States), 6-9 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


A large number of short and lon ~~ egy 
dipole magnets for the Superconducting Super Col- 


lider (SSC) have been constructed and measured for 
their magnetic field properties at Brookhaven National 
Laboratory (BNL). In this paper we compare the calcu- 
lations and measurements for the variation of field har- 
monics as a function of current in 40 mm aperture and 
50 mm aperture dipole magnets. The primary purpose 
of this paper is to examine the iron saturation effects 
on the field harmonics. The field harmonics also 
change due to the persistent current in the supercon- 
ducting wires and due to the deformation of the coil 
shape use of Lorentz forces. We discuss the vari- 
ation in the sextupole harmonics (b(sub 2)) with cur- 
rent and explain the differences between the calcula- 
tions and measurements. We also discuss the skew 
quadrupole harmonic at ~ 4 field in the long dipole 
magnets. 3 refs., 3 figs., 1 tal 


163,616 

DE91015216/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

ae Gradient Synchrotron facility and 


hys 
Bt ow Lowenstein. 1991, 16p BNL-46276, CONF- 
yen dnr AC02-76CH0001 6 
Conference on the intersections between particle and 
nuclear physics (4th), Tucson, AZ (United States), 23- 
29 May 1991. Sponsored by Department of Energy, 
Washington, DC. 


We present a description of the present and future 
plans for the BNL Alternating Gradient Synchrotron ac- 
peng complex and its concomitant physics pro- 
gram. 5 figs. 
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Real time global orbit feedback La for NSLS x- 


ray ring. 
L. H. Yu, R. Biscardi, J. Bittner, A. M. Fauchet, and 
Ay Krinsky. 1991, 18p BNL-45565, CONF-910505- 


Contract AC02-76CH00016 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle acceierator conference (PAC), San 
Francisco, CA (USA), 6-9 May 1991. Sponsored by De- 
partment of Energy, Washington, DC. 


We report on the design and commissioning of a real 
time harmonic global orbit feedback system for the 
NSLS X-ray ring. This system uses 8 pick-up electrode 
position monitors and 16 trim di — magnets to elimi- 
nate 3 harmonic components of the orbit fluctuations. 


Because of the a number of position monitors and 


trim magnets, the X-ray ring feedback system differs 
from the previously reported VUV ring system in that 
the Fourier analysis and harmonic generation net- 
works are comprised of MDAC boards controlled b 
computer. The implementation of the global feedbac 
system has resulted in a dramatic improvement of orbit 
stability, by more than a factor of five everywhere. Si- 
multaneous operation of the global and several local 
= feedback systems has been achieved. 4 refs., 5 
igs. 


163,618 

DE91015377/GAR PC A04/MF A01 

Princeton Univ., NJ. Plasma Physics Lab. 

Field line topology of a uniform magnetic field su- 
on the of a distributed ring current. 

. Chance, J. M. Greene, and T. H. Jensen. Jul 

91, 52p PPPL-2767 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


S magnetic field line topology with nulls, generated by 

superimposing a uniform magnetic field onto the field 
from a distributed ring current, is analyzed. This simple 
model is amenable to substantial analytical progress 
and also ae the visualization of the three dimen- 
sional field geo mee Four nulls are seen to exist and 
representative fre field ines and tubes of flux found by nu- 
merical integration are presented. An infinite number 
of topologically distinct Mux bundles is found. A con- 
venient mapping is defined which proves very useful in 
distinguishing between and following the paths of the 
different tubes of flux as they traverse through the null 
system. The complexities already present in this 
simple but nontrivial configuration serve to emphasize 
the difficulties in — more complicated geome- 
tries, but the intuition gained from this study proves 
beneficial in those cases. One such example is the ap- 





plication to a model of plasmoid formations in the 
earth’s magnetotail. 7 refs., 19 figs. 


163,619 

DE91015461/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 

Sliding mode controller of rf cavity tuning loop. 

L. K. Mestha, and K. S. Yeung. May 91, 14p SSCL- 
452, CONF-910505-383 

Contract AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAG), San 
Francisco, CA (United States), 6-9 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


Ferrite tuned cavities must operate under a wide range 
of accelerating frequencies. The tuning is done by 
modulating the current in the coil surrounding the fer- 
rite. Feedback controllers are used to improve the 
tuning condition by sensing the phase error. The 
design of controllers currently in use is based on clas- 
sical frequency domain techniques. Classical control- 
lers in this application are sensitive to variations in the 
tuning system parameters. Also, these controllers gen- 
erally fail to provide correct transient response when 
there is beam in the cavity, since the beam loading 
changes the transfer function of the system. We have 
designed a robust and adaptive controller based on 
sliding mode techniques for a cavity tuning system on 
the ISIS synchrotron. The techniques are extendable 
to other systems. 7 refs., 3 figs. 


163,620 

DE91015462/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Design description of the SSC High Energy Boost- 


er. 

D. E. Johnson. May 91, 14p SSCL-450, CONF- 
910505-384 

Contract AC02-89ER40486 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (United States), 6-9 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


A description of the design and operation of the High 
Energy Booster is presented. This includes an over- 
view of the general geometry of the ring followed by 
details of the various lattice components. Aspects of 
the injection, abort, extraction, and resonant extraction 
processes are also presented. The rf system and 
some plans for the operational cycles are also given. 1 
ref., 6 figs., 1 tab. 


163,621 

DE91015481/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 

Machine protection schemes for the SLC. 

M. C. Ross. May 91, 14p SLAC-PUB-5555, CONF- 
910505-380 

Contract ACO3-76SF00515 

1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San 
Francisco, CA (United States), 6-9 May 1991. Spon- 
sored by Department of Energy, Washington, DC. 


The beamline components of a linear collider must be 
protected from high power beams in a way that is both 
reliable and has a minimum impact on integrated lumi- 
nosity. When an upstream accelerator component 
fault occurs, the machine protection system suppress- 
es the appropriate beam pulses and restores them 
when the fault clears or is compensated for. If an unac- 
ceptable localized beam loss is detected, without an 
accompanying component fault that is a likely cause of 
the loss, the system must provide identical, lower rate 
(lower average power), beam pulses to be used for 
diagnostics. This must not be done at the expense of 
any upstream beam stabilization system since fault di- 
agnosis and recovery may take some time. Since the 
SLC beam pulse sequence is a regenerative one, i.e. 
correct function on a given pulse requires that several 
preceding pulses have been successfully completed, 
beam pulse repetition rate limiting is not trivial. 
Smooth, rapid, recovery from this type of fault is very 
important and can have a significant impact on lumi- 
nosity. This paper provides an overview of the beam 
suppression of and repetition rate limiting schemes 
used at the SLC. 3 figs. 


163,622 
DE91015482/GAR PC A03/MF A01 
Stanford Linear Accelerator Center, CA. 


Wire scanners for beam size and emittance meas- 

urements at the SLC. 

M. C. Ross, J. T. Seeman, E. Bo 

and D. McCormick. May 91, 14p S 

CONF-910505-379 

Contract ACO03-76SF00515 

1991 Institute of Electrical and Electronics Engineers 

— particle accelerator conference (PAG, San 
rancisco, CA (United States), 6-9 May 1991. Spon- 

sored by Department of Energy, Washington, DC. 


The SLC wire scanner beam profile monitors provide 
accurate beam size and emittance measurements for 
each bunch in the three bunch SLC beam. The beam 
size measurement error for typical 50GeV SLC linac 
beams (100(mu)m (sigma)((sub x,y))) is better than 
5(mu)m. Beam profile measurements can be per- 
formed throughout much of the SLC with no interrup- 
tion to normal machine operation and no adverse 
impact on interaction region detector backgrounds. 
The linac input and output emittance is determined 
using sets of four scanners spaced by 
(approximately)45(degrees) betatron phase advance. 
Each scanner contains three wires, x, y and u (45(de- 
grees)). from which an estimate of the x-y coupling can 

obtained. Advanced high level control software 
allows the use of wire scanner data in feedback and 
beam optimization procedures. Non-invasive scans 
are performed almost continually and the results are 
logged so that long term trends in emittance can be 
examined. In this paper we describe the design, con- 
struction, performance and uses of SLC wire scanners. 
7 refs., 3 figs., 1 tab. 


, L. Hendrickson, 
C-PUB-5556, 


163,623 

DE91015484/GAR PC A03/MF A01 

Stanford Linear Accelerator Center, CA. 

Si of nuclear effects in the deuteron and ex- 
ion of neutron to proton structure function 


ratio. 

A. Bodek, S. Dasu, and S. E. Rock. Jun 91, 14p 
SLAC-PUB-5598, CONF-9105106-16 

Contract ACO3-76SF00515 

Conference on the intersections between particle and 
nuclear physics (4th), Tucson, AZ (United States), 23- 
29 May 1991. Sponsored by Department of Energy, 
Washington, DC. 


We performed a combined analysis of electron, muon, 
neutrino, and anti-neutrino deep inelastic scattering 
structure functions of hydrogen and deuterium, within 
the framework of quark-parton model. The neutron to 
proton structure function ratio was obtained using 
three different techniques: electron and muon scatter- 
ing experiments on deuterium and hydrogen by using 
traditional Fermi motion corrections; extrapolation of 
the EMC effect on heavy targets to deuterium and free 
nucleons; and using Be and C data. At high x there is a 
disagreement between these data. 10 refs., 2 figs. 


163,624 

DE91508972/GAR PC A03/MF A01 

Pte Frascati (Italy). Dipt. Sviluppo Tecnologie di 
unta. 

State-of-the-art of cold fusion. 

F. Scaramuzzi. 1990, 42p ETDE-IT-91-42, CONF- 

900784-1 

Course of the International School of Physics ‘Enrico 

Fermi’: status and perspectives of nuclear energy--fis- 

sion and fusion (116th), Varenna (Italy), 10-20 Jul 

1990, From Course on status and perspectives of nu- 

clear energy: Fission and fusion; Varenna, Italy (10-20 

Jul 1990). 

U.S. Sales Only. 


The heat excess experiments are a real puzzle. After 
the first experiment (electrolysis of heavy water with a 
Pd cathode) of Fleischmann and Pons, heat excess 
experiments have been repeated in several laborato- 
ries; in two of them, closed calorimeters have been 
used with success. Even when nuclear products are 
measured, they are much less than expected on the 
basis of the known branching ratios in vacuum. An- 
other puzzle is the anomalous ratio measured between 
detected tritium and neutrons, mostly found by the 
group at the Bhabha Atomic Research Center (BARC), 
in experiments without a measurable production of 
excess heat. A major problem is the correlation be- 
tween the nuclear phenomena and the thermodynamic 
changes in the deuterium-solid system. Unfortunately, 
the lack of reproducibility of the experimental results 
renders the usual iterative confrontation between ex- 
periment and theory quite difficult at the moment. 


PC A03/MF A01 


163,625 
DE91769489/GAR 


163,628 


PHYSICS 
General 


7 Frascati (italy). Dipt. Tecnologie Intersettoriali 
i Base. 

ll laser ad elettroni liberi: Una breve descrizione 
del principio di funzionamento. (Free electron 
lasers: Brief description of operating principles). 
= Dattoli, and M. Richetta. 1990, 36p ETDE-IT-91- 


In Italian. 
U.S. Sales Only. 


In this paper, the experimental and theoretical aspects 
of free electron lasers (e.g., stimulated emission in op- 
tical cavities, frequency selection criteria, etc.) are dis- 
— and also compared with those of conventional 
jasers. 


163,626 
DE91769502/GAR PC A03/MF A01 
Milan Univ. (Italy). Ist. di Fisica. 

oincidence: Fortran for calculation of (e, 
e’x) differential cross-sections, nuclear structure 
functions and polarization asymmetry in self-con- 
pee res random phase approximation with Skyrme 
in % 
M. Cavinato, M. Marangoni, and A. M. Saruis. Oct 
90, 23p ENEA-RT-INN-90-03, RT/INN-90-03 
U.S. Sales Only. 


This report describes the COINCIDENCE code written 
for the IBM 3090/300E computer in Fortran 77 lan- 
guage. The output data of this code are the (e, e’x) 
threefold differential cross-sections, the nuclear struc- 
ture functions, the polarization asymmetry and the an- 
gular correlation coefficients. In the real photon limit, 
the output data are the angular distributions for plane 
polarized incident photons. The code reads from tape 
the transition matrix elements [gra calculated, by 
in continuum self-consistent RPA (random phase ap- 
proximation) theory with Skyrme interactions. This 
code has been used to perform a numerical analysis of 
coincidence (e, e’x) reactions with polarized electrons 
on the /sup 16/0 nucleous. 


163,627 

DE91790804/GAR PC A03/MF A01 

bon Frascati (Italy). Dipt. Sviluppo Tecnologie di 
unta. 

Plasma heating by FEL devices. 

A. Renieri. 1990, 37p ETDE-IT-91-35, CONF- 

9009166-22 

International free electron laser conference (FEL-12) 

(12th), Paris (France), 17-21 Sep 1990, From 12. inter- 

national electron laser conference; Paris, France (17- 

21 Sep 1990). 

U.S. Sales Only. 


One of the most promising plasma heating and current 
drive methods in magnetic confinement fusion ma- 
chines is Electron Cyclotron Resonance Heating 
(ECRH) which requires ratiation sources delivering an 
average power of up to many megawatts c.w. per unit 
with an overall efficiency in the order of 30-50%. Re- 
cently, an assessement of potential ECRH sources 
was performed, aimed at the design of a heating 
system for NET (Next European Tours). It appears 
that, even if gyrotrons have received the greatest im- 
pulse from fusion requirements, FELs (free electron 
lasers) offer the possibility of being applied to fusion 
research. In this paper, the main problems and key 
issues related to the realization of FEL devices, well 
suited for this kind of application, are reviewed. A com- 
parative table is used to differentiate the key charac- 
teristics (operating frequency, single and multiple 
beam efficiency, power/unit, tunability, electric field, 
simplicity and compactness and cost/power) of differ- 
ent FEL drivers, induction linac, RF linac and the elec- 
trostatic accelerator. 


163,628 

N91-26872/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Model for the Scattering of High-Frequency Elec- 
tromagnetic Fields from Exhibiting 
Thermally-Activated Electrical Losses. 

R. E. Hann. May 91, 13p NAS 1.15:104376, E-6040- 
1, NASA-TM-104376 


An equivalent circuit model (ECM) approach is used to 
predict the scattering behavior of temperature-activat- 
ed, electrically lossy dielectric layers. The total electri- 
cal response of the dielectric (relaxation + conduc- 
tive) is given by the ECM and used in combination with 
transmission line theory to compute reflectance spec- 
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tra for a Dallenbach layer configuration. The effects of 
thermally-activated relaxation processes on the scat- 
tering properties is discussed. Also, the effect of relax- 
ation and conduction activation energy on the electri- 
cal properties of the dielectric is described. 


163,629 
N91-27395/3/GAR 
(Order as N91-27390/4/GAR, PC A07/MF 


02) 

Katholieke Industriele Hogeschool, Ostend (Belgium). 
rounding, Shielding, and Bonding. 

J. Catrysse. cJun 91, 10p 

In AGARD, Electromagnetic Interference and Electro- 

magnetic Compatibility 10 p (See N91-27390 19-32). 


In the electromagnetic compatibility design (EMC) of 
systems and circuits, both — and shielding are 
related to the coupling mechanisms of the system with 
(radiated) electromagnetic fields. Grounding is more 
related to the source or victim circuit (or system) and 
determines the characteristic of the — mecha- 
nism between fields and currents/voltages. Shielding 
is a way of interacting in the radiation path of an elec- 
tromagnetic field. The basic principles and practical 
design rules are discussed. 


163,630 

N91-27907/5/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
JPRS Report: and Technology. USSR: 
Physics and Mathematics. 

6 Jun 91, 30p JPRS-UPM-91-004 

Trans. into English from Various Russian Articles. 


Abstracts of Soviet research projects in the areas of 
mathematics and physics are presented. The following 
areas are covered: acoustics; nuclear physics; optics, 
spectroscopy; plasma physics; and superconductivity. 


163,631 

N91-27908/3/GAR PC A03/MF A01 

Joint Publications Research Service, Arlington, VA. 
eport: and Technology. USSR: 

Physics and Mathematics. 

1 Jul 91, 28p JPRS-UPM-91-005 

Trans. into English from Various Russian Articles. 


Abstracts of Soviet literature in various areas of phys- 
ics and mathematics are compiled. The following sub- 
ject areas are covered: acoustics, lasers, nuclear 
physics, optics and spectroscopy, plasma physics, and 
superconductivity. 


163,632 

N91-27940/6/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Fusion Energy for Space Missions in the 21ST Cen- 
ig Executive Summary. 

N. R. Schulze. Aug 91, 54p NAS 1.15:4297, NASA- 
TM-4297 


Future space missions were hypothesized and ana- 
lyzed, and the energy source of their accomplishment 
investigated. The missions included manned Mars, sci- 
entific outposts to and robotic sample return missions 
from the outer planets and asteroids, as well as fly-by 
and rendezvous missions with the Oort Cloud and the 
nearest star, Alpha Centauri. Space system parametric 
requirements and operational features were estab- 
lished. The energy means for ae missions 
where delta v requirements range from 90 km/sec to 
30,000 km/sec (High Energy Space Mission) were in- 
vestigated. The need to develop a power space of this 
magnitude is a key issue to address if the U.S. civil 
space program is to continue to advance as mandated 
by the National Space Policy. Potential energy options 
which could provide the propulsion and electrical 
power system and operational requirements were re- 
viewed and evaluated. Fusion energy was considered 
to be the preferred option and was analyzed in depth. 
Candidate fusion fuels were evaluated based upon the 
energy output and neutron flux. Additionally, fusion 
energy can offer significant safety, environmental, 
economic, and operational advantages. Reactors ex- 
hibiting a highly efficient use of magnetic fields for 
space use while at the same time offering efficient 
coupling to an exhaust propellant or to a direct energy 
convertor for efficient electrical production were exam- 
ined. Near term approaches were identified. A strategy 
that will produce fusion powered vehicles as part of the 
space transportation infrastructure was developed. 
Space program resources must be directed toward this 
issue as a matter of the top policy priority. 
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163,633 
N91-27965/3/GAR 
(Order as N91-27962/0/GAR, PC A06/MF 


) 
Gunma Univ., Maebashi (Japan). Dept. of Electronic 


———. 

Time Ri ed Electron Spectrum Analyzer. 

K. Hirano, T. Yamamoto, K. Asami, and M. Shindo. 
May 91, 19p 

In National Inst. For Fusion Science, Proceedings of a 
Workshop on Emissions from Heavy Current Carrying 
High Density Plasma and Diagnostics p 21-39 (See 
N91-27962 19-75). 


An electron energy analyzer is designed for a time re- 
solved measurement of pulsed energetic electron 
beams whose energy is in the range from 200 keV to 
several MeV, and successfully used to obtain energy 
distribution of the electron beam generated by a 
— focus device. The beam detection system is 

ased on the Cerenkov effect. The electrons are in- 
jected into an optical medium to generate the Ceren- 

ov radiation. The radiation is detected by six photo- 
multipliers through optical fibers at different angles 
which depend on the electron energy. For the optical 
medium lucite is employed. Energy resolution of the 
detector is presented as a function of the electron 
energy. 


163,634 
N91-28073/5/GAR 
(Order as N91-28063/6/GAR, PC we 4 


Clark Atlanta Univ., GA. Dept. of Mathematics. 
Construction of Stable Explicit Finite-Difference 
—— for Schroedinger Type Differential Equa- 
tions. 

R. E. Mickens. 1989, 6p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 47- 
52 (See N91-28063 19-99). 


A family of conditionally stable, forward Euler finite dif- 
ference equations can be constructed for the simplest 
equation of Schroedinger type, namely u sub t - iu sub 
xx. Generalization of this result to physically realistic 
Schroedinger type equations is presented. 


163,635 
N91-28077/6/GAR 
(Order as N91-28063/6/GAR, PC A23/MF 


Florida Agricultural and Mechanical Univ., Tallahas- 
see. Dept. of Physics. 

Prediction of Pseudo-Resonance Positions in the 
Schwinger Variational Principle. 

C. A. Weatherford, R. Tucker, and G. Odom. 1989, 


7p 

Contract NCC2-492 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 77- 
83. 


The Schwinger Variational Principle is appled to s- 
wave electron-hydrogen atom scattering. It is shown 
computationally, that, consistent with a paper by B. 
Apagyi, P. Levay, and K. Ladanyi, there are pseudo- 
resonances at the static exchange level of approxima- 
tion, but not at the static level. The T-matrix was em- 
ployed, as well as, the K-matrix version of the 
Schwinger Principle, with a real Slater basis, and ob- 
tained the same results in both. The origin of the 
pseudo-resonances as resulting from singularities in 
the separable potential that is effectively employed in 
the Lippmann-Schwinger equation from which the 
Schwinger Variational Principle can be derived. The 
determination of the pseudo-resonance parameters 
from the separable potential is computationally inex- 
pensive and may be used to predict the pseudo-reso- 
nance parameters for the scattering calculations so 
that they may be avoided. 


163,636 
N91-28086/7/GAR 
(Order as N91-28063/6/GAR, PC ae 
4 


Hampton Univ., VA. Dept. of Physics. 

Kaon-Nucieus Scattering. 

B. Hong, W. W. Buck, and K. M. ie. 1989, 16p 
In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 146- 
1 


Two kinds of number density distributions of the nucle- 
us, harmonic well and Woods-Saxon models, are used 


with the t-matrix that is taken from the scattering ex- 
periments to find a simple optical potential. The para- 
meterized two body inputs, which are kaon-nucleon 
total cross sections, elastic slope parameters, and the 
ratio of the real to imaginary part of the forward elastic 
scattering amplitude, are shown. The eikonal approxi- 
mation was chosen as the solution method to estimate 
the total and absorptive cross sections for the kaon- 
nucleus scattering. 


163,637 

PAT-APPL-7-406 003/GAR 
Rockwell International, Golden, CO. 
Apparatus for monitoring x-ray beam alignment. 
Patent Application. 

P. A. Steinmeyer. Filed 12 Sep 89, 24p DE91011595 
Contract AC04-76DP03533 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A01 


A self-contained, hand-held apparatus is provided for 
monitoring alignment of an x-ray beam in an instru- 
ment employing an x-ray source. The apparatus in- 
cludes a transducer assembly containing a photoresis- 
tor for providing a range of electrical signals respon- 
sive to a range of x-ray beam intensities from the a 
beam being aligned. A circuit, powered by a 7.5 V' 
power supply and containing an audio frequency pulse 
generator whose frequency varies with the resistance 
of the photoresistor, is provided for generating a range 
of audible sounds. A portion of the audible range corre- 
sponds to low x-ray beam intensity. Another portion of 
the audible range corresponds to high x-ray beam in- 
tensity. The transducer assembly may include an a 
photoresistor, a thin layer of x-ray fluorescent material, 
and a filter layer transparent to x-rays but opaque to 
visible light. X-rays from the beam undergoing align- 
ment penetrate the filter layer and excite the layer of 
fluorescent material. The light emitted from the fluo- 
rescent material alters the resistance of the photore- 
sistor which is in the electrical circuit including the 
audio pulse generator and a speaker. In employing the 
apparatus, the x-ray beam is aligned to a complete 
alignment by adjusting the x-ray beam to produce an 
audible sound of the maximum frequency. 


163,638 

PAT-APPL-7-406 004/GAR PC NO3/MF A01 
Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Center. 

Spinning angle optical calibration apparatus. 
Patent Application. 

S. K. Beer, and H. R. Pratt. Filed 12 Sep 89, 23p 
DE91011594 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An optical calibration apparatus is provided for cali- 
brating and reproducing spinning angles in cross-po- 
larization, nuclear magnetic resonance spectroscopy. 
An illuminated magnifying apparatus enables optical 
setting and accurate ———e of spinning magic 
angles in cross-polarization, nuclear magnetic reso- 
nance spectroscopy experiments. A reference mark 
scribed on an edge of a spinning angle test sample 
holder is illuminated by a light source and viewed 
through a magnifying scope. When the magic angle of 
a sample material used as a standard is attained by 
varying the angular position of the sample holder, the 
coordinate position of the reference mark relative to a 
graduation or graduations on a reticle in the magnifying 
scope is noted. Thereafter, the spinning magic angle 
of a test material — similar nuclear properties to 
the standard is attained by returning the sample holder 
back to the originally noted coordinate position. 2 figs. 
(ERA citation 16:018389) 


163,639 

PAT-APPL-7-460 464/GAR PC NO3/MF A01 
Oak Ridge National Lab., TN. 

High brilliance negative ion and neutral beam 
source. 

Patent Application. 

R. N. Compton. Filed 3 Jan 90, 23p DE91011698 
Contract AC05-840R21400 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A high brilliance mass selected (Z-selected) negative 
ion and neutral beam source having good energy reso- 
lution is disclosed. The source is based upon laser res- 





onance ionization of atoms or molecules in a small 

jaseous medium followed by charge exchange 
through an alkali oven. The source is capable of pro- 
ducing microampere beams of an extremely wide vari- 
ety of negative ions, and milliampere beams when op- 
erated in the pulsed mode. 


163,640 

PAT-APPL-7-502 589/GAR PC NO3/MF A01 
Brookhaven National Lab., Upton, NY. 

Method of correcting current magnetic fields 
in particle accelerator vacuum chambers. 

Patent Application. 

G. T. Danby, and J. W. Jackson. Filed 19 Mar 90, 
31p DE91011632 

Contract AC02-76CH00016 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method for correcting magnetic field aberrations pro- 
duced by eddy currents induced in a particle accelera- 
tor vacuum chamber housing is provided wherein cor- 
rection windings are attached to selected positions on 
the housing and the windings are energized by trans- 
former action from secondary coils, which coils are in- 
ductively coupled to the poles of electro-magnets that 
are powered to confine the charged particle beam 
within a desired orbit as the charged particles are ac- 
celerated through the vacuum chamber by a particle- 
driving rf field. The power inductively coupled to the 
secondary coils varies as a function of variations in the 
power suppliad by the particle-accelerating rf field toa 
beam of particles accelerated through the vacuum 
chamber, so the current in the energized correction 
Coils is effective to cancel eddy current flux fields that 
would otherwise be induced in the vacuum chamber by 
power variations (dB/dt) in the particle beam. 


163,641 
PAT-APPL-7-591 643/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Bay 
Saint Louis, MS. John C. Stennis Space Center. 
Digital Data Registration and Differencing Com- 
ression System. 
atent Application. 
G. A. Ransford, and V. J. Cambridge. Filed 1 Oct 90, 
38p N91-23976/4 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A process is disclosed for x ray registration and differ- 
encing which results in more efficient compression. 
Differencing of registered modeled subject image with 
a modeled reference image forms a differenced image 
for compression with conventional compression algo- 
rithms. Obtention of a modeled reference image in- 
cludes modeling a relatively unrelated standard refer- 
ence image upon a three-dimensional model, which 
three-dimensional model is also used to model the 
subject image for obtaining the modeled subject 
image. The registration process of the modeled sub- 
ject image and modeled reference image transilational- 
ly correlates such modeled images for resulting corre- 
lation thereof in spatial and spectral dimensions. Prior 
to compression, a portion of the image falling outside a 
designated area of interest may be eliminated, for sub- 
sequent replenishment with a standard reference 
image. The compressed differenced image may be 
subsequently transmitted and/or stored, for subse- 
quent decompression and addition to a standard refer- 
ence image so as to form a reconstituted or approxi- 
mated subject image at either a remote location and/ 
or at a later moment in time. Overall effective compres- 
sion ratios of 100:1 are possible for thoracic x ray digi- 
tal images. 
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PAT-APPL-7-594 537/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Contamination Capacitance Probe System. 

Patent Application. 

T. O’Connell, and T. Frank. Filed 9 Oct 90, 11p AD- 
D014 912/0 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A contamination capacitance probe system is dis- 
closed that capacitively monitors whether or not two or 
more fluids or materials that have to remain separated 
have been mixed or mingled and that provides first and 
second control signals respectively representative of 
the unmingled and mingled conditions. The system in- 


cludes a capacitance sensor constituted by spaced- 
apart first and second capacitor plates of preselected 
size and spacing. The plate size and spacing is select- 
ed to render negligible any effect that the different ma- 
terials or fluids or materials might have on the capaci- 
tance of the sensor. Circuit means are disclosed that 
includes a capacitance to frequency convertor, a fre- 
quency to voltage convertor, and a Schmidt tri 

erative to provide the first and second control signals. 
The contamination capacitance probe system of the 
present invention is operable with any two or more 
fluids or materials having different dielectric constants 
and that are either immiscible or miscible. 


163,643 

PAT-APPL-7-607 350/GAR PC NO3/MF A01 

Department of the Navy, Washington, DC. 
netostrictive Linear Motor. 

Patent Application. 

J. P. Teter, and A. E. Clark. Filed 11 Oct 90, 19p 

N91-24505/0 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. } 


The magnetostrictive rod of a linear motor is made of 
the twinned single crystal Terfenol-D. Its crystalline 
axis is aligned with the rod axis to produce non-uniform 
transverse magnetostriction during axial magnetostric- 
tive elongation of the rod in response to a tri ing 
magnetic field. Slide bearing forces applied through 
spring biased support plates are limited to flat surfaces 
formed on the rod perpendicular to a transverse axis 
along which the rod is magnetostrictively contracted. 


163,644 

PAT-APPL-7-619 567/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Nuclear netic Resonance Imaging with Short 
Gradient Pu 

Patent Application. 

D. G. Cory, J. B. Miller, and A. N. Garroway. Filed 29 
Nov 90, 22p AD-D014 910/4 

This Government-owned irivention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention is directed to a method and ap- 
paratus for nuclear magnetic resonance (NMR) imag- 
ing and more particularly to the method and apparatus 
for intercalating a sequence of magnetic field gradient 
pulses into a line-narrowing sequence in such a 
manner as to improve the performance of the imaging 
procedure. These methods and apparatus are illustrat- 
ed in hte context of imaging solids, but may contribute 
to NMR imaging in general. 
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PB91-225755/GAR PC A03/MF A01 
Radiation Monitoring Devices, Inc., Watertown, MA. 
High Temperature Semiconductor Sensor for Bore 
Hole Logging. 

Final rept. 

G. Entine, M. R. Squillante, and J. Lund. Jul 88, 40p 
NSF/ISI-88138 

Grant NSF-ISI-8760497 

Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


The goal of the project was to demonstrate theoreti- 
cally and experimentally the feasibility of building high 
temperature semiconductor gamma ray detectors for 
bore-hole logging. Semiconductor detectors were fab- 
ricated from ZnTe which were capable of detecting 
alpha particles at temperatures as high as 110 C. The 
results were achieved by growing crystals of ZnTe, de- 
veloping theoretical models to better understand the 
material properties and selecting crystal growth condi- 
tions and dopants based on the modeling. The proper- 
ties of the resulting crystals confirm the validity of the 
models, demonstrating that it should be possible to im- 
prove the electronic properties of ZnTe and make de- 
vices which operate above 200C. 


163,646 
PB91-226563/GAR PC E07/MF E07 
Oxford Univ. (England). Nuclear Physics Lab. 

ssipative Reaction Mechanisms in Medium Mass 
Nuclear Collisions. 
P. M. Evans, A. E. Smith, C. N. Pass, L. Stuttge, and 
B. B. Back. 1990, 54p OUNP-90-16 
Contract DOE-W-31-109-ENG-38 : 
Prepared in cooperation with Argonne National Lab., 
IL. Sponsored by Science and Engineering Research 
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PHYSICS 
General 


Council, Swindon (England), and eo of 
Energy, Washington, DC. Div. of Nuclear Physics. 


Mass, energy, charge and angular distributions from 
fully damped reactions of the (40)Ca + (40)Ca system 
have been measured at 197 and 231 MeV, in both sin- 
gles and coincidence. The data display features of 
compound nucleus fission. Comparison with similar, 
but asymmetric systems, however, shows an entrance 
channel dependence which invalidates a fusion-fission 
description. A discussion in terms of fission barriers 
calculated using the finite-range liquid drop model sug- 
gests a fast-fission mechanism. Re-analyses of sys- 
tems studied in the literature are presented in terms of 
the finite-range liquid drop model, indicating fast-fis- 
sion -- a process previously assumed only to be rele- 
vant for heavier systems -- to be significant in most 
cases. Furthermore, using the finite-range liquid drop 
model, the authors find that the systematic behavior of 
the mass distributions from lems where complete 
fusion-fission is expected to dominant is well de- 
scribed in terms of the revised locus of the Businaro- 
Gallone transition from symmetric to asymmetric fis- 
sion. 
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PB91-226589/GAR PC E06/MF E06 
Oxford Univ. (England). Nuclear Physics Lab. 

Search for Neutral Higgs Bosons Using the 
DELPHI Detector. 


P. B. Renton. 1991, 10p OUNP-90-18 
Presented at the International Conference on High 
Energy Physics (25th), Singapore, August 2-8, 1990. 


The results of a search for neutral Higgs bosons using 
the DELPHI detector are reported. In the minimal 
standard model (MSM) the possibility of a very light 
Higgs, with mass below the muon-pair threshold, is 
now excluded by the DELPHI results at the 95% confi- 
dence level. The high mass limit has also been consid- 
erably improved and it is found that m(sub H(0)) > 34 
GeV at the 95% c.I. In the minimal supersymmetric ex- 
tension to the standard model (MSSM), the high mass 
limit of the lightest Higgs h(0) has also been consider- 
ably improved and is m(sub h) > 42 GeV for the case 
m(sub h) approx = m(sub A), were A(0) is the CP-odd 
pseudo-scalar boson. 


163,648 
PB91-226597/GAR PC E06/MF E06 
Oxford Univ. (England). Nuclear Physics Lab. 

Recent Physics Results from DELPHI (1991). 

P. B. Renton. 1991, 13p OUNP-90-19 

See also PB90-273046. 


The Standard SU(3)xSU(2)xU(1) Model (SM) has 
proven to be remarkably successful. The predictions of 
the SU(2)(L)xU(1)(Y) electroweak sector are compati- 
ble with neutral current data from a wide range of proc- 
esses and energy scales. The SU(3)(color) sector 
(Quantum Chromodynamics) has proven to be more 
difficult to test because of the inherent uncertainties in 
going from the perturbative calculations involving 
quarks and gluons, to the observed jet-like structures 
in hadronic final states. The advent of the Large Elec- 
tron Positron collider (LEP) at CERN, operating at the 
Z(sup 0) resonance, has allowed tests to be performed 
in the electroweak sector to a hitherto unobtainable 
precision and to measure precisely QCD phenomena 
in clean, well defined experimental conditions, and at 
jet energies significantly higher than in previous 
e(+)e(-) studies. The paper contains a brief review of 
results obtained with the DELPHI detector. More de- 
tails of the analysis and a complete list of references 
can be found in the papers cited below. 
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PB91-226613/GAR PC E06/MF E06 
Oxford Univ. (England). Nuclear Physics Lab. 

New Evidence for the 17-keV Neutrino. 

A. Hime, and N. A. Jelley. 1991, 23p OUNP-91-01 


The authors report on two high statistics measure- 
ments of the beta spectrum of (35)S. Particular em- 
phasis is given to the sensitivity of results on details of 
the electron response function. In both measurements 
they find an 8 standard deviation from the single com- 
ponent neutrino spectrum 17-keV below the endpoint. 
The data are in strong support of earlier claims that the 
neutrino emitted in beta decay contains a heavy com- 
ponent with mass M(2) = 17.2 + or - 0.5 keV anda 
mixing probability given by sin squared theta = 0.0085 
+ or- 0.0006 + or - 0.0005. 
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PBS1-226621/GAR PC E06/MF E06 
Oxford Univ. (England). Nuclear Physics Lab. 
Leptoquark Production at the LHC/LEP ‘e’-’p’ Col- 


lider. 
N. Harnew. 1991, 14p OUNP-91-02 


Experimental signatures for leptoquark production at 
the LHC/LEP e--p collider are described. These signa- 
tures are striking; leptoquarks manifest themselves as 
s-channel resonances in electron-quark collisions. By 
considering background processes, discovery limits 
are presented as a function of leptoquark mass and 
coupling strength. The importance of beam energy and 
luminosity is investigated, and comparisons are made 
with discovery limits attainable at HERA. 


Oxford Univ. (England). Nuclear Ph gaa 683 
iniv. q lear Physics Lab. 
— a of the K-Cs Bialkali Photocath- 


E. Moorhead, and N. W. Tanner. Feb 91, 24p 
OUNPS 105 


The three optical parameters of the bialkali (K2CsSb) 
photocathode--the real and i pve omen parts of its com- 
ie refractive index and its thickness--have been reli- 
ably determined from a measurement of the angular 
of its reflectivity at 442 nm wavelength. 
The result is consistent with previous measurements 
of other optical ——— of the photocathode and the 
wavel ndence of its complex refractive 
index is established in the 390 to 800 nm range. The 
three parameter optical theory gives a valid description 
of the measured angular dependence of the photo- 
cathode’s reflectivity and hence the angular depend- 
ence of its absorptivity can be calculated from the 
theory. The calculation agrees qualitatively with a 
measurement of the angular dependence of the quan- 
tum efficiency of a bialkali photocathode. The authors 
are able to predict the optical properties of a photomul- 
tiplier with a bialkali photocathode when the photomul- 
tiplier is placed in any medium of given refractive 
index. The cases of the photomultiplier being placed in 
air and in water are presented. 
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PBS 1-226647/GAR PC E06/MF E06 
Oxford Univ. “—. Nuclear Physics Lab. 

— Crystal Superconductors as X-ray Detec- 


ors. 

N. E. Booth, R. J. Gaitskell, D. J. Goldie, C. Patel, 
and G. L. Salmon. 1991, 29p OUNP-91-07 

Proceedings of the Workshop on Tunnel Junction De- 
tectors for X-rays, Naples (Italy) in December 1990. 


The results of investigations of the time development 
of quasiparticles and phonons and of the trapping of 
quasiparticles produced by excitations in single crys- 
tals of superconducting In and Nb are summarized, 
with emphasis on the applicability of these results to X- 
ray detection. The basic ideas behind the ‘Big Bang’ 
model of particle interactions in superconductors are 
presented. The model is being developed to under- 
stand the phonon and quasiparticle components of the 
signals generated by particle interactions in single 
crystal superconductors. 


163,653 

PBS1-226654/GAR PC E06/MF E06 
Oxford Univ. (England). Nuclear Physics Lab. 

Energy Resolved gamma-Ray Detection Using 
Tunnei Junction Arrays on ae Crystal Silicon. 
D. J. Goldie. 1991, 15p YOUNP-91 

Proceedings of the Workshop on - Junction De- 
tectors for X-rays, Naples (Italy) in December 1990. 


Superconducting tunnel junction arrays have been 
used as detectors for the non-equilibrium phonon dis- 
tribution established in single crystals of silicon by par- 
ticle interactions at low temperatures. Results for 
alpha-particle irradiation demonstrate the effects of 
phonon focussing in the detected signal. Coincident 
timing measurements strongly st that the 
phonon transport is quasidiffusive in case. Using 
larger numbers of tunnel junctions the results indicate 
the detection of 60 keV gamma-rays and 25 keV X- 
rays with an energy sacbden which is considerably 
better than current large mass cryogenic detector sys- 
tems. 


163,654 
PB91-226670/GAR 
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PC E06/MF E06 


Oxford Univ. (England). Nuclear Physics Lab. 
Experimental Status of the 17-keV Neutrino. 

A. Hime. 1991, 23p OUNP-91-10 

Errata sheet inserted. Presented at the Recontres de 
Physique de la Vallee D’Aoste (5th), La Thuile, Italy, 
March 3-9, 1991. 


Recently there has been a rebirth of interest in the 
SS that the electron neutrino couples to a 17- 

V mass eigenstate with a mixing probability of about 
1%. Evidence for this derives from the observation of 
so called ‘kinks’ in beta decay spectra. This subject is 
by no means new and has been the basis of continuing 
experimental effort and debate over the past six years. 
After discussing the signature for heavy neutrino emis- 
sion in beta decay spectra, a review is presented of 
experiments, both a and present, that search for a 
17-keV neutrino. The review is meant as an historical 
account as well to bring recent developments up to 
data and to clarify some controversial points that have 
arisen in the past. Some thoughts are given as to how 
te experimental situation might be improved in the 
uture. 


poe 1-226688/ GAR PC E06/MF E06 

Oxford Univ. ne. Nuclear Physics Lab. 

Di e Optical Model. 

P. E. Hodgson. May 91, 10p OUNP-91-11 

Presented at the International Conference on Nuclear 

= od ee and Technology, Julich, Germany in 
lay 1991. 


The advantages of the dispersive optical model for the 
analysis of neutron interactions are described, and 
recent analyses are reviewed. 
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PB91-226704/GAR PC E06/MF E06 

Oxford Univ. (England). Nuclear Physics Lab. 

En and ular Distribution Calculations for 

Pre-Equilibrium Nucleons. 

~- Avrigeanu, and P. E. Hodgson. 1991, 13p OUNP- 
1-14 

Presented at the International Conference on Nuclear 

Reaction Mechanisms (6th), Varenna (italy), June 10- 

15, 1991. Prepared in ration with Institutul de 

Fizica si Inginerie Nucleara, Bucharest (Romania). 


The energy and — distributions of pre-equilibrium 
nucleons from 14 MeV neutron interactions with target 
nuclei from (51)V to Tg sh are analyzed by the multis- 
tep compound (MSC) theory formalism of Feshback, 
Kerman and Koonin (FKK) and the semiclassical Ge- 
ometry-Dependent Hybrid (GDH) model. The same pa- 
rameter sets were used for both these calculations, 
with no free parameters. The calculations are com- 
pared with experimental data and the applicability of 
the theories assessed. 
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PB91-226712/GAR PC E06/MF E06 
Oxford Univ. (England). Nuclear Physics Lab. 

Spin Distribution in Heavy-ion Fusion. 

K. I. Kubo, P. Manyum, and P. E. Hodgson. 1991, 

22p OUNP-91-15 


The spin distribution for the fusion of (16)O and the 
calcium isotopes is calculated from the potential of 
Kubo. The sensitivity of the spin distribution to the 
fusion potential is studied. 


163,658 

PB91-226720/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 
Small Cluster Study of Si Hole t-J Model. 

T. Xiang. 1990, 29p OUTP-90-35S 


The hole states were studied by exactly diagonalizing 
the single hole t-J model in the whole Brillouin zone 
(BZ) on square lattices with 8, 10, 16, 18, and 20 sites 
with periodic boundary conditions (PBC). The bottom 
of the hole band is found to be extremely flat and an- 
isotropic. The momenta of a hole in the ground state 
are not located at the high-symmetry points like (+ or - 
pi/2, or - pi/2) or (+ or - pi, 0) or (0, + or - pi). They are 
strongly lattice size dependent and weakly parameter 
J/t (t is the hopping constant and J is the exchange 
constant) dependent. As the lattice size increases, the 
momenta of the ground state tend to approach the 
zone face center (+ or - pi/2, + or - pi/2). 


163,659 
PB91-226738/GAR PC E07/MF E07 


Oxford Univ. (England). Dept. of Theoretical Physics. 
Cooling and Confinement in Lattice Gauge Theory. 
M. Teper. 1991, 64p OUTP-91-37P 


The question investigated is what happens to confine- 
ment in lattice gauge field configurations that have 
been —_ to cooling i.e. a systematic, local re- 
duction of the action. It is proven that the local charac- 
ter of cooling is by itself enough to ensure that howev- 
er many cooling sweeps that are perfo 

cooled configurations will continue to be confining, 
with the correct string tension, at sufficiently large dis- 
tances. The general theoretical arguments are sup- 
ported with explicit demonstrations in simple models 
and with numerical calculations of Polyakov loop cor- 
relations on very long lattices. In addition, it is shown 
that glueball masses can be extracted from cooled 
configurations in the same way as the string tension. 
Also compared are the relative efficiencies of calcula- 
tions of the string tension with and without cooling. It is 
found that cooling, while it is indeed an efficient 
method, possesses no clear advantage when com- 
pared to state-of-the-art methods without cooling. Im- 
plications are discussed for the connection between 
the dynamics of confinement on the cooled field con- 
figurations and that on the original equilibrium configu- 
rations. 
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PB91-226746/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 
Quantum — Geometry of Superstring Com- 


gyn 
S. Aspinwall, and C. A. Luetken. Sep 90, 41p 
OUTP-90-38P 

Errata sheet inserted. 


The authors investigate the algebrao-geometric struc- 
ture which is inherent in 2-dimensional conformally in- 
variant quantum field theories with N = 2 supersym- 
, and its relation to the Calabi-Yau manifolds 
which appear in the so-called — radius limit’. Based 
on a careful comparison of the Kahler cone of Calabi- 
Yau manifolds and the moduli space of marginal chiral 
fields in string theory, the authors A a precise defini- 
tion of this limit. The possibility of ‘flopping’ between 
manifolds of different topology implies that the large 
radius limit of a given conformal model is ambiguous, 
and that the instantons in string theory could smooth 
out some of the singularities present in the classical 
moduli space. Since the mirror symmetry implies that 
the duality group of the eiringy moduli space in a topo- 
ical basis is at least Sp((b sub 3, sup -), Z) x Sp((b 
sub 3, sup 1), Z), the authors are able to identify the 
generalization of the ‘R -> 1/R’ symmetry inc = 1 
models to any (2,2) model. 
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PB91-226753/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 
Dirac’s Methods for Constrained Systems and 
Gauge-Fixing Conditions with Explicit Time De- 


pendence. 
J. M. Evans. 1990, 14p OUTP-90-39P 


It is shown that Dirac’s methods for constrained Hamil- 
tonian systems require careful application if gauge- 
on conditions with explicit time dependence are 

It is non-trivial, in ey to find both an appro- 
priate set of variables ‘or the physical phase space 
and a Hamiltonian furnishing the correct time evolution 
of these quantities. The problem is solved for a certain 
class of gau —- conditions. As well as offering the 
possibility of new applications, the solution provides a 
more systematic understanding of some well-known 
cases, among which are the light-cone and temporal 
gauges for relativistic particles and strings. 
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PB91-226761/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 
Cyclic and Normal Solutions in Quantum Mechan- 


ics. 
K. Wanelik. 1990, 25p OUTP-90-40P 


The reassembly of an initial configuration as embodied 
by cyclicity and normality is discussed in the context of 
the geometric phase. It is shown that the question of 


the existence of a cyclic solution to a given Schroding- 
er equation is equivalent to the eigenvalue problem for 
the interval-advance operator, and that a similar 
equivalence exists also for a normal solution. It is 
argued that this result allows for a systematic study of 
the existence of solutions undergoing reassembly, and 





for setting up a common framework within which all 
approaches to the geometric phase can be placed and 
related to each other. Berry's adiabatic approach is set 
within the approach based on Floquet’s theory, then 
within the approach due to Aharonov and Anandan, 
and then within the — based on the theory of 
Lewis and Riesenfeld. It is revealed that in order to be 
able to discuss reassembly without the assumption of 
adiabatic transport or of pa eg in parameter space it is 
fons rom essary to choose different initial configura- 
fy im those employed by Berry, which are, in fact, 
ors of the generator of time translations. 
the significance of those results to the geometric 
phase is discussed. 
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PB91-226779/GAR PC E06/MF E06 

panned Univ. ee Dept. of Theoretical Physics. 
Casimir Energies, with ica- 

ee to the. Self-Consistent Soliton of the E 

Chiral Action. 

|. Adjali, |. J. Aitchison, and J. A. Zuk. Nov 90, 16p 

OUTP-90-42P 

Prepared in cooperation with Manitoba Univ., Winni- 

peg. Dept. of Physics. 


An approximate form for strongly non-local effective 
actions is studied in the particular case of the effective 
chiral action. A self-consistent static soliton is ob- 
tained, with observables differing (for physically rele- 
vant quark masses) by about 20% from those obtained 
from the exact static action, in cases where direct 
comparison is possible. Agreement worsens some- 
what at larger quark masses. An analytically much sim- 
pler form of the approximation is also described, and 
found to give essentially indistinguishable results. It is 
suggested that the latter version, in particular, may 
rovide a viable and tractable approach to such prob- 
lems. 
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PB91-226787/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 
Pure Gauge 

M. Teper. 1990, 17p OUTP-90-43P 


The author focuses on three topics in the review of 
pure gauge theiries. Firstly, how close are we to solv- 
ing the continuum theory. Secondly, cooling and con- 
finement. Thirdly, the status of lattice topology. 
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PB91-229781/GAR PC E06/MF E06 
Oxford Univ. a. Dept. of Theoretical Physics. 
Universal Definition tric Phase 

K. Wanelik. 1990, 17>. CUTE OO4GP 

See also PB91-229831. 


Anew definition of the geometric phase is given, which 
is universal in the conceptual and functional sense. It 
turns out that all existing definitions of the geometric 
phase are ial cases of the universal one. It is re- 
vealed that the geometric phase thus defined can be 
mathematically interpreted in terms of phase anholon- 
omy. The range of applicability of the language of the 
geometric phase is discussed with particular emphasis 
on the dynamical application. 


163,666 

PB91-229799/GAR PC E06/MF E06 

Oxford Univ. (England). Dept. of Theoretical Physics. 

oo of Some Three-Generation Calabi-Yau 
janifo 

P. S. Aspinwall. Jan 91, 14p OUTP-91-01P 


The relationship between the two Tian-Yau three-gen- 
eration manifolds and the Schimmrigk manifold is stud- 
ied in some detail. It is shown that these manifolds are 
probably not diffeomorphically equivalent in contradic- 
tion to previous thinking. The consequences of this 
with regard to the Gepner superconformal field theory 
for the three-generation model is explored. 
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PB91-229807/GAR PC E06/MF E06 
Oxford Univ. > age 3 Dept. of Theoretical Physics. 
Quantum Action Principle and Schroedinger 


Phases. 
H. Kuratsuji. Feb 91, 15p OUTP-91-03P 


The action principle in quantum mechanics is exam- 
ined from a novel point of view, specifically with em- 
phasis on phase functions. The generalized transition 
amplitude can be given by exponentiating the quantum 


action called Schroedi s phase. Physically speak- 
ing, the Schroedinger 2 rake represents a measure of 
‘quantum inaccuracy’ which is inevitable whenever 

one is concerned with approximate solutions of quan- 


tum equations. 


163,668 

Oxiord Univ. (england). Dept. of Theoretical Prysice. 
ford Univ. (Eng! ’ . O etica ics. 

Quantized Vortices in py tL Super flulde 

and Generalized Hamiltonian Dynamics. 

H. Kuratsuji. 1991, 13p OUTP-91-04P 


Using the functional integral for many-boson systems, 
the author proposes a new formulation of the quantum 
vortices. The motion of vortices is described by a gen- 
eralized Hamiltonian “hap os in which the equation of 
motion is governed by a deformed canonical structure. 
The quantum caneensdanes of this usual feature is 
realized by the anomalous commutators for vortex co- 
ordinates. In terms of a semiclassical language, this 
anomaly yields a consequence that vortex quanta 
behave like ‘anyons’. 
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PB91-229823/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 
Wess-Zumino Terms in_ Excitonic-insulator 


Models. 
H. Kuratsuji. 1991, 14p OUTP-91-05P 


The author examines a topological action function in- 
herent in the mean-field ground state of many-particle 
system; specifically considered is a model inspired 
from the excitonic insulator which is considered to be a 
condensed state of particle-hole bound pairs. The 
model is designed such that the mean field takes a 
value on the complex Grassmann manifold G(n,n), 
hence the topological term is given in terms of the ho- 
motopy class pi(A(Gin, n)). 


163,670 

PB91-229831/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 
Definition of the \ 

K. Wanelik. 1991, bag OUTP-91-11P 

See also PB91-229781 


A conceptually new definition of the real geometric 

phase is ove beat has universal range of applicabil- 
fy and is cage paseo Some of the exist- 
ing dotinitions a the real geometric phase are shown 
to be special cases of the new definition. The latter 
provides a simple explanation for the fact that the real 
geometric phase can be mathematically interpreted in 
terms of phase (as opposed to phase and modulus) 
anholonomy. 
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PB91-229849/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 
Definition of the Complex Geometric Phase. 

K. Wanelik. 1991, 17p OUTP-91- 12P 


A conceptually new definition of the complex geomet- 
ric phase is given which has universal range of applica- 
— and is fully See ott geometric in a ‘naturally’ 
extended sense. Some of the existing definitions of the 
complex ——— hase are shown to be special 
cases of inition. It is indicated that the defi- 
nition of the real geometric phase can be ‘derived’ 
from the definition of the Compt geometric phase, in 
line with expectations. 
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PB91-229856/GAR PC E06/MF E06 
Oxford Univ. (England). y"" of Theoretical Physics. 
Topological Fi — Lattice QCD: An Ex- 


ploratory 
\ ”. Sinclair, and M. Teper. 1990, 50p 


J. B. K ee 
Scuauihin a with Ar. National Lab., 
repared in cooperation inne Nai 
ce and Illinois Univ. at Urbana-Champaign. Dept. of 
ysics. 


The authors investigate some basic aspects of topo- 
logical fluctuations in lattice QCD, in the version with 
two colors and four light ae and they do so in both 
the confining, chiral metry broken phase and in the 
non-confining, chirally symmetric phase. The latter 
phase is found to occur not only at high temperatures, 
just as in the pure gauge system, but also in small spa- 
tial volumes, which is unlike the pure gauge case. 

authors derive the way the topological susceptibility 
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PHYSICS 
General 


they t ae at masses. 
calculated susceptibility 
to zero, with the quark mass, with the theo- 
retically expected powers except - in the symmetric 
- at the very smallest values of the quark mass. 
demonstrate that this anomalous behavior can 
be understood as as arising from the fact that the lattice 
be mony nm ‘zero-modes’ are in fact sufficiently far from 
being zero ee ee 
bros tons and ant 
decreasi mass. They fini 
more estimate of the location of the finite tem- 
perature transition in SU(2) with 4 light flavors. 
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PB91-229864/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 
R-Parity Violation at Hadron Colliders. 

H. Dreiner, and G. G. Ross. 1991, 24p OUTP-91-15P 


pa woh ngeth sper yd notation, the authors present a 
systematic study all possible R-parity violati 
nals at a hadron collider. lta 
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PB91-229872/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 


R. D. Ball. 1991, 21p OUTP-91-16P 


It is shown that the flavor singlet contribution of the 

constituents of the nucleon to the first moment of the 

caste lmi, due fo a onperturbawe screening mech 

jastic limit, due Oy a Lay perme screening mech- 

Nye ~edee . This modifies 

the E Ellis-Jaffe sum BA waa proton ‘spin 

crisis’ without invoking large intrinsic strange quark or 
hard gluon contributions. 
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PB91-229880/GAR PC E06/MF E06 
Oxford Univ. (England). Dept. of Theoretical Physics. 


Anyons. 
|. J. R. Aitchison, and N. E. Mavromatos. 1991, 42p 
OUTP-91-20P 
European — for Nuclear Re- 


Sponsored by 
search, Geneva (Switzer! 


An ponte A introduction is given to the concept of 
anyon-quantum particles who ‘statistics’ interpolates 
smoothly between that of bosons ad fermions. Such 
quasi-particle excitations - can occur in 
two-dimensional systems in which the particles experi- 
ence strong short mutual rupulsions. These cir- 
cumstances effective Paro Dae Aerabonmdabe | 
quantum mechanics to a configuration space in which 
some points are excluded (i.e. it has ‘holes’) - 
those points where two particles would coincide. The 
Anharonov-Bohm effect provides the simplest physical 
example of quantum mechanics in such a non-simply 
connected space, and is also fundamental to a simple 
model for anyons. A quantitative introduction in given 
to two currently proposed physical applications of 
anyons: high temperature superconductivity, and the 
(fractional) quantum Hall effect. 
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PB91-233205/GAR PC A04/MF A01 
Quaid-i-Azam Univ., Islamabad (Pakistan). Dept. of 


High Spin Structure Functions. 

Thesis a 

H. Khan. 1990, 54p 

The thesis explores deep inelastic scattering of a 
lepton beam from a polarized nuclear t with spin 
J=1. After mens A the formalism for spin-1/2, the 
structure functions 


a spin-1 target are defined in 
itudes for forward compton 


on target. A simple paramet 
functions is given in terms of a few deuteron wavefunc- 
lers and the free nucleon structure func- 


tion paramet 
tions. This allows for an easy comparison of structure 
functions calculated using different deuteron models. 
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163,677 
MIC-91-04411/GAR PC E12/MF E01 
Niagara Escarpment Commission (Ont.). Georgetown 


(Ontario 
Niagara Escarpment Plan Review: Proposed revi- 
pao . Lid Niagara Escarpment Pian. 

c ’ 


This is a combination of two documents, presented in 
a two-column format. The left column is the Niagara 
Escarpment Plan, as approved in 1985; the right 
column is the Niagara Escarpment Plan Review, incor- 
porating c' proposed by the Niagara Escarp- 
ment Commission. 


163,678 

MIC-91-04441/GAR PC E07/MF E01 
Toronto (Ont.). Planning and Development Dept. 
Toronto speaks: Views of the City and 

to planning its future. 

c1990, 65p 


The Cityplan ‘91 Task Force has undertaken a variety 
of outreach activities including the distribution of a 
questionnaire consisting of three open-ended ques- 
tion: What | like about Toronto; What | dislike about 
Toronto; and What | would do if | were planning Toron- 
to’s future. This report is based upon the first 1,700 
questionnaires. The patterns of response ides a 
view of Toronto that values those aspects of the city 
that work, while criticizing those elements perceived to 
need improvement. 


163,679 

MIC-91-04499/GAR PC E07/MF E01 
Calgary (Alta.). Planning and Building Dept. (Alberta). 
Revised Valley Ridge ) hove re Plan and sup- 
porting information. Proposed. 

c1991, 48p 


The Valley Ridge area was annexed to the City of Cal- 
gary on January 1, 1981 at the instigation of Tri-Media 

tudios, who were developing the land. Tri-Media Stu- 
dios suffered in the economic downturn in late 1982, 
the plan was not implemented, and the company 
which took over developed a new plan, presented in 
June 1990. This document gives the revised plan, in- 
cluding a description of the planning area; the con- 
cepts to be applied; and the policies for residential and 
commercial sections, a golf course, open space, trans- 
portation, public utilities and a restricted development 
area. The phasing of the development is also included. 


163,680 

MIC-91-04503/GAR PC E12/MF E01 
Calgary (Alta.). Planning and Building Dept. (Alberta). 
Albert Park/Radisson Heights Area Redevelop- 
ment Plan. 

c1988, 112p 


The Albert Park/Radisson Heights area was annexed 
to the City of Calgary in 1961. Major developments ad- 
jacent to the community since 1975 have had impacts 
on the area which this plan addresses. The plan de- 
scribes the area and its boundaries; its residential and 
commercial development; transportation; open space 
and school facilities; social perspectives; and commu- 
nity identification. 
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MIC-91-04513/GAR PC E12/MF E01 
ey (Alta.). Parks/Recreation Dept. Planning Sec- 
tion (Alberta). 
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1990 Nose Hill Park household survey report. 
c1991, 161p 


When the acquisition of 1,266 hectares of land was 
completed in 1989, Council requested a review and 
update of the original Nose Hill Park Master Plan. The 
Plan provides the long-range policy framework and 
guidelines for the preservation of the natural environ- 
ment, development of facilities to serve park users and 
on-going management of the Park. This survey was 
conducted to ensure that public opinion was included 
in the Plan review and to include a cross-section of the 
— of Calgarians about the future of the Park. 
This document presents the survey results. 


163,682 

PB91-226795/GAR PC A10/MF A03 
John F. Kenn School of Government, Cambridge, 
MA. A. Alfred Taubman Center for State and Local 
Government. 

Case Studies in State Growth Management: Florida 
and New Jersey. 

Final rept. 1 Sep 89-31 Dec 90. 

A. Wallis, and D. Luberoff. Jul 91, 201p 

Sponsored by Massachusetts Inst. of Tech., Cam- 
bridge. a | Univ. Transportation Center, and De- 
partment of Transportation, Washington, DC. Universi- 
ty Transportation Centers Program. 


The report presents case studies of state growth man- 
agement planning and regulatory programs in two 
states -- Florida and New Jersey -- that have been na- 
tional leaders in the field. The report for the final phase 
of the project will include case materials on Maine and 
—, analysis of these state programs and 
others. 


Transportation 


163,683 

MIC-91-04329/GAR 

SaskAuto, Regina (Canada). 
SaskAuto: Annual report 1990. 
c1991, 30p 


Saskatchewan Government Insurance ensures that 
everyone receives basic vehicle insurance and it 
issues driver's licenses and license plates. This annual 
report consists of a presentation of the year in review, 
an auditor’s port. a statement of financial position, a 
statement of operations and rate stabilization re- 
serve, a statement of changes in the financial position, 
and notes to the financial statements. It also covers 
injuries and fatalities. 


PC E07/MF E01 


163,684 

MIC-91-04342/GAR PC E07/MF E01 
Saskatchewan Transportation Company, Regina 
(Canada). 

a Transportation Company: Annual 


report 1990. 
1991, 15p 


The Company provides scheduled passenger and 
parcel express service to over 400 Saskatchewan 
communities. This annual report gives an overview of 
the year’s operations and a 5-year statistical profile. 
Financial statements are included. 


163,685 
PB91-226977/GAR PC A04/MF A01 
_— Transportation Research Council, Charlottes- 


ville. 
Investigation of the anes | of Interactive Vid- 
eodisc as a Training Mode for VDOT. 

Final rept. 

e — and M. A. Perfater. Jun 91, 62p VTRC- 
Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div. 


The report addresses the potential application of inter- 
active videodisc (IVD) technol in the Virginia De- 
partment of Transportation (VDOT). The research re- 
vealed that IVD is a growing force as a training vehicle 
in several industries and institutions and pointed to 
multiple training possibilities for VDOT. Responses to 
an IVD user survey sent to 58 state and federal trans- 
portation agencies showed that IVD is also garnering 
the interest and support of several agencies. However, 


and initial costs need to be well substantiated before 
investment. By coupling an examination of IVD hard- 
ware components and their costs with several criteria 
that justify the implementation of IVD, the report gives 
guidelines along with recommendations for further 
consideration of the adoption of IVD for VDOT training. 
In addition, the report provides an evaluation of two 
Federal Higtiway Administration (FHWA)-developed 
IVD training programs (Pavement Structure Repair 
Techniques and Work Zone Traffic Control), and it is 
recommended that VDOT conduct a pilot study of the 
former program. 
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PB91-229674/GAR PC A04/MF A01 
Virginia Univ., Charlottesville. Dept. of Civil Engineer- 


ing. 

Risk Management Systems. Volume 1. A Survey of 
Risk Management in State Departments of Trans- 
portation. 

Final rept. 

K. Yu, and M. J. Demetsky. May 91, 63p UVA/ 
529685/CE91/104, MAUTC-UVA03-0191 

See also PB91-229682. Sponsored by Mid-Atlantic 
Universities Transportation Center, University Park, 
PA., Department of Transportation, Washington, DC. 
University Transportation Centers Program, and Vir- 
ginia Dept. of Transportation, Richmond. 


The results of a survey of risk management practices 
for tort liability in state Departments of Transportation 
are reported. Thirty-seven states plus the District of 
Columbia returned questionnaires. The results showed 
a wide diversity in policy and procedures regarding risk 
management. Twenty-one states replied as to having 
a risk management program, of which the majority 
were centralized. The findings of the study provide an 
overview of the legal status of state Departments of 
Transportation regarding tort liability, their organiza- 
tional structures, objectives, criteria of performance, 
hazard identification practices, prioritization proce- 
dures, incident response strategies, claims handling 
procedures and associated information systems. The 
information given here provides ideas to states that 
are in the process of establishing or evaluating organi- 
zations for risk management. 
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PB91-229682/GAR PC A05/MF A01 
Virginia Univ., Charlottesville. Dept. of Civil Engineer- 
ing. 

Risk Management Systems. Volume 2. Identifica- 
tion and Evaluation of Risk Elements for Highway 
Systems in Tort Liability. 

Final rept. 

L. A. Hoel, M. J. Demetsky, A. Balog, and D. 
Reagan. Jun 91, 93p UVA/529685/CE91/105, 
MAUTC-UVA04-0191 

See also PB91-229674. Sponsored by Mid-Atlantic 
Universities Transportation Center, University Park, 
PA., Department of Transportation, Washington, DC. 
University Transportation Centers Program, and Vir- 
ginia Dept. of Transportation, Richmond. 


The report summarizes information on highway tort 
suites as reported in the literature and in a survey of 
state practice and experience. The results illustrate the 
issues and problems that state DOTs face regarding 
tort liability. Concepts and definitions are explained 
with examples where possible. However, since most 
highway tort claims are resolved outside of court or at 
the level of a state’s court of claims, very little case 
specific information has been published, because only 
a few states publish opinions of their courts of claims. 
Only a small percentage of the highway tort claims rise 
to the appeliate level and become published in the ap- 
pellate reporters. From previous state studies of high- 
way tort liability and the analysis of existing case law, 
five states were chosen as representative of current 
trends regarding managing risk associated with high- 
way tort liability in state DOTs. A listing of common 
problem areas and preventative measures is derived 
from the information that was reviewed. The report 
concludes with example guideline which show how 
state DOTs can use risk management to reduce tort 
liability for specific trouble areas in the highway 





IVD requires a large, up-front monetary investment, 
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PB91-220665/GAR 

Department of Justice, hence am 
Federal Law Enforcement Agencies i 
1991, 3ip 


The report outlines law enforcement roles for the dif- 
ferent federal agencies in Colorado. Included are: 
General Services Administration; U.S. 
Agriculture; U.S. Department of Commerce; U.S. De- 
ment of Defense; U.S. ; US. 
partment of Health and Human Services; . De- 
= of Interior; U.S. Department of justice; ‘US. 
partment of Labor; U. s. Department of Transporta- 
tion; _ Department of Treasury; and U. $ Postal In- 
spector. 


ee 
SPACE TECHNOLOGY 


PC A03/MF A01 
in Colorado. 


Astronautics 
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DE91014394/GAR PC A05/MF A01 

Interagency Nuclear Safety Review Panel. 

Ulysses risk uncertainty analysis: Volume 2. 

= Vv. dese’ sbess 82p npr ong -_ 
ponsored by Department of Energy, Washington, DC. 

U.S. Sales Only. 


Fundamentally, risk analysis of engineered systems 
consists of answering three basic questions: What can 
go wrong. What are of the consequences. How likely 
are the above. A risk analysis explicitly deals with un- 
certainty because of an inherent inability to accurately 
predict complex natural and man-made processes. In 
the Ulysses analysis, uncertainty arises from concerns 
about such things as modeling approach, analysis 
methods, data sparseness, doubt about the applicabil- 
ity of experimental information and inaccuracies in 
input parameters. Eleven scenarios were selected for 
risk estimation of failures at various times from pre- 
launch explosions to inadvertent re- entry with land 
impact. Explosions of solid rocket boosters and the ex- 
ternal fuel tank was modeled. 22 figs., 10 tabs. 


163,690 
N91-26165/1/GAR 

(Order as N91-26162/8/GAR, PC — 

1 

Joint Publications Research Service, Arlington, VA. 
Oscillations of a Small-Mass Satellite Probe 
Caused by Aerodynamic and Gravitational Forces 
(Abstract Only). 
V. |. Zhuk, and Y. M. Shakhov. 16 Apr 91, 2p 
In Its Jprs Report: Science and Tech . Ussr: 
Space p 33-34. Trans. into English from Kosmiches- 
kiye pong apg (Moscow, USSR), V. 28, No. 6, 
Nov.-Dec. 1990 p 820-830. 


The three-dimensional oscillations of a satellite teth- 
ered to a main satellite are examined in the context of 
a model that considers diurnal variations in atmospher- 
ic density and the rotation of the atmosphere. The 
tether is an inextensible, flexible cable. The frequency 
of oscillations at the transversal _ of relative —_ 
librium may substantially exceed the frequency of po oi 
olution of the main satellite, which is in a circular 
Because of this, several characteristic times can 4 
determined in the system, and these may be used in 
space experiments. This is in contrast to other works 
which consider such oscillations undesirable. Oscilla- 
tions are the result of aerodynamic drag, and — 
depend not only on the density of the atmosphere, but 
also on the density gradient. When the _— is heavy, 
gravity plays a greater role than drag. oscillations 
may be used to study atmospheric density and other 
geophysical characteristics. 


163,691 
N91-26166/9/GAR 
(Order as N91-26162/8/GAR, PC A06/MF 


Joint Publications Research Service, Arlington, VA. 


a of Necessary 


 Equilibr! Stability f Gyrostatic Satel- 
ium ota 
bstract Only). 


. A. V. A. Atanasov. 16 Apr 91, ip 
In Its Jprs Report: Science and Technol Ussr: 
Space p 34. Trans. into En —_ from Kosmicheskiye 
Issledovaniya (Moscow, USSR), V. 28, No. 6, Nov.- 
Dec. 1990 p 831-836. 


The gyrostatic satellite had three rotors whose axes of 
rotation are along the main central axis of inertia of the 
pera The central axes of the satellite are directed 

the axes of the orbital coordinate system. The 
came ite moves in a circular orbit. The necessary and 
sufficient conditions for an of equilibrium attitude 
are calculated and analyz results are com- 
pared with the results of oer authors. 


163,692 
N91-26167/7/GAR 
(Order as N91-26162/8/GAR, PC A06/MF 


A01) 
Joint Publications Research Service, Arlington, VA. 
culation of the Pointing Accuracy o 
Equi Using Autonomous Measurements of 
the lar Position of the Object of Investigation 


— Only). 

. A. Chernov. 16 Apr 91, 1p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 34. Trans. into English from Kosmicheskiye 
Issledovaniya (Moscow, USSR), V. 28, No. 6, Nov.- 
Dec. 1990 p 837-845. 


The pointing accuracy of a star tracking system is de- 
termined that uses indirect pointing. Data on the posi- 
tion of the target are sent to the tracking system from 
the spacecraft’s information and measurement 
system. The information and measurement system 
has only an angle measuring channel, which consists 
of an optical telescope and a radiation detector whose 
lane is orthogonal to the optical axis of the telescope. 
pointing system uses combined control with com- 
pensation of perturbations. Delays in signal propaga- 
tion are considered. It is assumed that there are no 
systematic pointing errors. Portions of the article are 
devoted to calculation of pointing errors in the scientif- 
ic equipment and the scatter of positions in the photo- 
detector. It is also assumed that the spacecraft moves 
without angular acceleration during the experiment. 
The probability of capture of the target in the instru- 
ment’s field of view is calculated. 


163,693 
N91-26168/5/GAR 
(Order as N91-26162/8/GAR, PC aan 
1 


Joint Publications Research Service, Arlington, VA. 
Algorithms to Solve an Inverse Naviga- 
tion for a System of Satellites (Abstract 


raslavets. 16 Apr 91, 1p 
: fe Jprs Report: nce and Technology. Ussr: 
Space p 34. Trans. into En _ from Kosmicheskiye 
Issledovaniya —— USSR), V. 28, No. 6, Nov.- 
Dec. 1990 p 846-853 


A methodical approach is proene for the develop- 
ment of analytical ithms for the navigation of an 
observer-spacecraft from synchronous measurements 
of angular and linear parameters of the positions of 
several (two to six) reference satellites chosen from a 
system of satellites. Reference satellites create a navi- 
gation field that enables the unambiguous determina- 
tion of the position vector of the observer. Formulas 
are obtained to calculate various types of navigation 
algorithms differing in their navigation algorithms. Rec- 
ommendations are given for formalizing the structure 
of several elements of navigational algorithms. The 
relative simplicity of the finite formulas of navigation 
algorithms and their i ndence from a-priori infor- 

mation on the position of the observer-spacecraft will 
make it possible to implement them in future space- 
craft to increase the reliability of navigation. 


163,694 
N91-26169/3/GAR 

(Order as N91-26162/8/GAR, PC a 
Joint Publications Research Service, Arlington, VA. 
Study of the of the Autonomous Optical 
pray ere nigh in a Rendezvous with 


Asteroid (Abstract 
v V. lvashkin. 16 Apr 91, 


In Its Jprs Report: Science and Technology. Ussr: 
Space p 34-35. Trans. into English from Kosmiches- 
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kiye Issledovaniya (Moscow, USSR), V. 28, No. 6, 
Nov.-Dec. 1990 p 854-864. 


Several countries are developing programs to send 
probes to small solar system objects. of au- 


tonomous navigation are examined for a spacecraft on 
such a mission. In this case the main spacecraft ap- 
proaches the object for remote study, then releases a 


pr , 
in the surface to study the soil. While a high landing 
speed is required for the soil study rods, a soft landing 
is desired for the probe. It is necessary to know the 
probe’s exact distance from the surface. Previously, 
radar altitude measurements were made. The possibil- 
ity of using optical navigation is examined. The object 
of the study is the asteroid Vesta. Navigation by meas- 
urements of the angular diameter of Vesta may be un- 
suitable. Sighting the asteroid on a star field is exam- 
ined, and this method yields adequate results. Cases 
are examined where the distance to the target is 
known, as are cases where it must be determined. The 
examination includes a consideration of error analysis, 
and an analysis is made of the probe position determi- 
ero accuracy and the landing speed accuracy of the 
probe. 
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N91-26170/1/GAR 

(Order as N91-26162/8/GAR, PC A06/MF 

A01) 

Joint Publications Research Service, Arlington, VA. 
Fluid Damping of the Oscillations of 
a Large Magnetic Moment (Abstract Only). 
M. L. Pivovarov. 16 Apr 91, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 35. Transl. into E = va Kosmicheskiye 
Issledovaniya (Moscow, U V. 28, No. 6, Nov.- 
Dec. 1990 p 865-873. 


The rotation of a satellite with a permanent magnet in 
the plane of a polar Keplerian elliptical orbit is exam- 
ined. The damping of oscillations relative to a line of 
magnetic force by a viscous fluid which completely fills 
a cavity is considered. The period of the satellite’s 
movement relative to the force line is much smaller 
than its period of rotation. Two cases are examined: 
when the cavity is of an arbitrary shape and its Reyn- 
olds number is small, and when it is toroidal and its 
Reynolds number is arbitrary. It is assumed the mag- 
netic moment of the satellite is large. An averaging 
pace gama ne fl essions which 
describe the decrease in rotational energy of the satel- 
lite and the damping of oscillations relative to the force 
line of the magnetic field. The effectiveness of the 
damper is proportional to the moment of inertia of the 
field. To decrease the volume of the damper, a dense 
fluid like mercury can be used. 
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N91-26182/6/GAR PC A06/MF A02 
Contel Technology Center, Chantilly, VA. 

Advanced Satellite Project: SCAR Re- 
search Database. Bibliographic Analysis. 

Final Report. 

J. N. Pelton. 30 Mar 91, 109p NAS 1.26:186086, 
NASA-CR-186086 

Contract NASW-4520 


The literature search was provided to locate and ana- 
lyze the most recent literature that was relevant to the 
research. This was done by cross-relaiing books, arti- 
cles, monographs, and journals that relate to the fol- 
lowing topics: (1) Experimental Systems - Advanced 
Communications Technology Satellite (ACTS), and (2) 
Integrated System Digital Network (ISDN) and Ad- 
vance Communication Techniques (ISDN and satel- 
lites, ISDN standards, broadband ISDN, flame relay 
and switching, computer networks and satellites, satel- 
lite orbits and technology, satellite transmission qual- 
ity, and network uration). Bibliographic essay on 
literature citations and articles reviewed during the lit- 
erature search task is provided. 
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N91-26194/1/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div 
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Weather Satellites: Action Needed to Resolve 
Status of the US Geostationary Satellite Program. 
Report to the Chairman, Committee on Science, 
Space, and Technology, House of Representa- 


Jul 91, 40p GAO/NSIAD-91-252, B-233745 


The National Oceanic and Atmospheric Administration 
(NOAA) and the National Aeronautics and Space 
ministration (NASA) joint efforts to develop and ac- 
quire the next —— of geostationary weather sat- 
ellites (GOES-Next) are reviewed. The current cost, 

, and technical status of the GOES-Next pro- 
gram; reasons for program problems that led to cost 
increases and schedule delays; and options available 
for precluding a in ‘tationary weather satellite 
coverage of nited States is discussed. 


163,698 
N91-27023/1/GAR 

(Order as N91-27009/0/GAR, PC A 
Space Telescope Science Inst., Baltimore, MD. 

HST: From Proposal to Science. 

P. Shames. May 91, 8p 
In NASA. G Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 225-232. 


The following subject areas are covered: a short histo- 
ty; uses of network STSCII (general communication, 
science collaboration, functional activities, internal 
data management, and external data access); propos- 
al/observation handling; DMF access; and future uses 
and requirements. 


163,699 


N91-27024/9/GAR 
(Order as N91-27009/0/GAR, PC art 


Jet Propulsion Lab., Pasadena, CA. 

Galileo: The Earth Encounter. 

T. C. Clarke. May 91, 24p 

In NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
Working Group Conference p 233-256. 


The following subject areas are -covered: Galileo 
V trajectory to Jupiter; lunar science objectives; 

ience objectives; Santa 2 data flow; Galileo - 
the U.S./Canada connections and Eur connec- 
tions; UV er observations during close en- 
counter periods; phase le and cone angle of the 
Earth Po og eg arth encounters; Lunar orbit traverse 
at EGA1; in imaging - EGA1; Galileo imaging Earth 
after EGA1; and Earth 1 flyby geometry. 


163,700 


N91-27108/0/GAR 
(Order as N91-27103/1/GAR, PC — 


01) 
Houston Univ., TX. 
Developing a Taxonomy for Mission Architecture 
Definition. 


Final Report. 

D. J. Neubek. Dec 90, 9p 

Contract NGT-44-005-803 

In Its NASA/ASEE Summer Faculty Fellowship Pro- 
gram, 1990, Volume 2 9 p. 


The Lunar and Mars Exploration Program Office 
(LMEPO) was tasked to define candidate architectures 
f Space Exploration Initiative to submit to NASA 
senior management and an externally constituted Out- 
reach Synthesis Group. A systematic, structured proc- 
ess for developing, characterizing, and describing the 
alternate mission architectures, and ving this proc- 
ess to future studies was devel % work was 
done in two phases: (1) national needs were identified 
and categorized into objectives achievable by the 
Space Exploration Initiative; and (2) a pr m devel- 
opment process was created which both hierarchically 
and iteratively describes the program planning proc- 
ess. 


163,701 
N91-27115/5/GAR 
(Order as N91-27103/1/GAR, PC A09/MF 


A01 
Stevens Inst. of Tech., Hoboken, NJ. Dept. of Elect 
cal Engineering and Computer Science. 
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High Accuracy Optical Rate Sensor. 

Final Report. 

J. Uhde-lacovara. Dec 90, 13p 

Contract NGT-44-005-803 

In Houston Univ., NASA/ASEE Summer Faculty Fel- 
lowship Program, 1990, Volume 2 13 p. 


Optical rate sensors, in particular CCD arrays, will be 
used on Space Station Freedom to track stars in order 
to provide inertial attitude reference. An algorithm to 
provide attitude rate information by directly manipulat- 
ing the sensor pixel intensity output is presented. The 
star weg produced by a sensor in the laboratory is 
modeled. Simulated, moving star images are generat- 
ed, and the algorithm is applied to this data for a star 
moving at a constant rate. The algorithm produces ac- 
curate derived rate of the above data. A step rate 
change requires two frames for the output of the algo- 
rithm to accurately reflect the new rate. When zero 
mean Gaussian noise with a standard deviation of 5 is 
added to the simulated data of a star image moving at 
a constant rate, the algorithm derives the rate with an 
error of 1.9 percent at a rate of 1.28 pixels per frame. 


163,702 


N91-27116/3/GAR 
(Order as N91-27103/1/GAR, PC — 


) 

Mississippi Valley State Univ., Itta Bena. Dept. of Com- 

uter Science and Mathematics. 

lanetary ft Cost Modeling Utilizing 
Labor Estimating Relationships. 
Final Report. 
R. Williams. Dec 90, 6p 
Contract NGT-44-005-803 
In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, 1990, Volume 26 p. 


A basic computerized technology is presented for esti- 
mating labor hours and cost of unmanned eons 
and lunar programs. The user friendly me lology 
designated r yo | Relationship/Cost Esti- 
mating Relationship (LERCER) organizes the forecast- 
ing process according to vehicle subsystem levels. 
The level of input variables required by the model in 
predicting cost is consistent with pre-Phase A type 
mission analysis. Log | one program categories were 
used in the modeling. To develop the model, numer- 
ous LER and CER studies were surveyed and modified 
when required. The result of the research along with 
components of the LERCER program are reported. 


163,703 


N91-27187/4/GAR 
(Order as N91-27183/3/GAR, PC we 


Joint Publications Research Service, Arlington, VA. 
ee of Space Program Costs, Priorities 


V. — 7 Feb 91, 2p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 58-59. Trans. into English from Trud 
(Moscow, USSR), 2 Aug. 1990 p 3. 


The following subject areas are covered: Mir complex; 
EVAs; spaceborne experiments; cosmonauts’ per- 
formance; costs of manned flights; the manned space 
programs; orbital assembly; and satellite communica- 
tion. 
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N91-27188/2/GAR 
(Order as N91-27183/3/GAR, PC — 


Joint Publications Research Service, Arlington, VA. 
US Experience a to Urge Change in Space Pro- 


gram Managemen: 

V. Terekhov. 7 Feb 91, 4p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 59-62. Trans. into English from Sovetskaya 
Rossiya (Moscow, USSR), 22 Aug. 1990 p 2. 


The following subject areas are covered: comparison 
of Soviet and American space programs; NASA pro- 
rams; cost estimates; space communication systems; 
geting of scientific programs; space program and 
national defense; and space policies in the U.S.S.R. 


163,705 


N91-27380/5/GAR 
Alabama Univ. in Huntsville. 


PC A06/MF A02 


Vibration Isolation Technology: Sensitivity of Se- 
lected Classes of Experiments to Residual Accel- 
erations. 

Final Report, 1 Jul. 1988 - 30 Jun. 1991. 

J. |. D. Alexander. 1991, 111p NAS 1.26:188662, 
NASA-CR-188662 

Contract NAG8-724 


Work was completed on all aspects of the following 
tasks: order of magnitude estimates; thermo-capillary 
convection - two-dimensional (fixed planar surface); 
Lee eee rg | convection - thr imensional and 
axisymmetric; liquid bridge/floating zone sensitivity; 
transport in closed containers; interaction: design and 
development stages; interaction: testing flight hard- 
ware; and reporting. Results are included in the Ap- 
pendices. 


163,706 
N91-28106/3/GAR 
(Order as N91-28063/6/GAR, PC — Oo) 


Bowie State Coll., MD. 
Automated Assembly in Space. 

S. Srivastava, S. N. Dwivedi, T. T. Soon, R. Bandi, 
and S. Banerjee. 1989, 10p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
= Engineering Research Forum Proceedings p 313- 


The installation of robots and their use of assembly in 
space will create an exciting and promising future for 
the U.S. Space Program. The concept of assembly in 
space is very complicated and error prone and it is not 
possible unless the various parts and modules are suit- 
ably designed for automation. Certain guidelines are 
developed for part designing and for an easy precision 
assembly. Major design problems associated with 
automated assembly are considered and solutions to 
resolve these problems are evaluated in the guidelines 
format. Methods for gripping and methods for part 
feeding are devel with regard to the absence of 
gravity in space. The guidelines for part orientation, ad- 
justments, compliances and various assembly con- 
struction are discussed. Design modifications of vari- 
ous epee and fastening methods are also investi- 
gated. 


163,707 
N91-28109/7/GAR 
(Order as N91-28063/6/GAR, PC — 


National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

End-Effector-Joint Conjugates for Robotic Assem- 

bly of Large Truss Structures in Space: A Second 

Generation. 

W. V. Brewer. 1989, 7p 

In Alabama A & M Univ., NASA-Hbcu Space Science 

and Engineering Research Forum Proceedings p 336- 

bem — in Cooperation with Jacksonville State 
niv., al. 


Attachment of strut to node can be accomplished with 
a variety of mechanisms. All require extensive standoff 
elements (called scars) added to the nodes. These in- 
crease ——_ volume for the nodes by as much as 
300 percent. First generation designs also tend to be 
either heavy or expensive due to complex parts. 
Screws thread mechanisms are discussed simplest 
and most easily manufactured of alternatives. Torque 
and rotational motion must be transmitted across the 
strut to end-effector interface accomplishing the join- 
ing process and establishing a specific preload. Four 
drive mechanisms are considered: worm, helical, 
bevel, and differential gears. 
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163,708 
N91-26796/3/GAR 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames fees no ores! 
ing an ystems. 

May a4 


PC A03/MF A01 


S. Lau, and J. C. Yan. Op NAS 
1.15:103886, A-91077, NASA-TM-103886 


Whether it be monitoring the thermal subsystem of 
Space Station Freedom, or a the navigation 
of the autonomous rover on Mars, NASA missions in 





the 1990s cannot enjoy an increased level of auton- 
omy without the efficient implementation of expert sys- 
tems. Merely pees) Rye computational speed of 
uniprocessors may not be able to guarantee that real- 
time demands are met for larger systems. Speedup via 
parallel processing must be pursued alongside the op- 
timization of sequential implementations. Prototypes 
of parallel expert systems have been built at universi- 
ties and industrial laboratories in the U.S. and Japan. 
The state-of-the-art research in progress related to 
parallel execution of expert systems is surveyed. The 
survey discusses multiprocessors for expert systems, 
parallel languages for symbolic computations, and 
mapping expert systems to multiprocessors. Results 
to date indicate that the parallelism achieved for these 
systems is small. The main reasons are (1) the body of 
knowledge applicable in any given situation and the 
amount of computation executed by each rule firing 
are small, (2) dividing the problem solving process into 
relatively independent partitions is difficult, and (3) im- 
Hr metro decisions that enable expert systems to 

incrementally refined hamper compile-time optimi- 
zation. In order to obtain greater speedups, data paral- 
lelism and application parallelism must be exploited. 


163,709 
N91-27055/3/GAR PC A08/MF A02 
National Aeronautics and Space Administration, 
Report of the 90- 

leport o' Day Study on Human Exploration 
of the Moon and MA 
Nov 89, 159p NAS 1.15:102999, NASA-TM-102999 


The basic mission sequence to achieve the Presi- 
dent’s oo is clear: begin with Space Station Freedom 
in the 1990’s, return to the Moon to stay early in the 
Next century, and then journey to Mars. Five reference 
approaches are modeled building on past programs 
and recent studies to reflect wide-ranging strategies 
that incorporate varied program objectives, schedules, 
technologies, and resource availabilities. The refer- 
ence approaches are (1) balance and speed; (2) the 
earliest possible landing on Mars; (3) reduce logistics 
from Earth; (4) schedule adapted to Space Station 
Freedom; and (5) reduced scales. The study and pro- 
rammatic assessment have shown that the Human 
loration Initiative is indeed a feasible approach to 
achieving the President’s goals. Several reasonable 
alternatives exist, but a long-range commitment and 
significant resources will be required. However, the 
value of the program and the benefits to the Nation are 
immeasurable. 


163,710 

N91-27057/9/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


a 
R. Greeley, and R. M. Haberle. May 91, 65p NAS 
1.55:10074, A-91130, NASA-CP-10074 

Contract NCC2-346 

Workshop held in Tempe, Az, 4-5 Feb. 1991. 


No abstract available. 


163,711 
N91-27061/1/GAR 
(Order as N91-27057/9/GAR, PC AOA/ME 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Effects of Martian Dust on Power System Compo- 


nents. 

J. R. Gaier, and M. E. Perez-davis. May 91, 2p 

In NASA. Ames Research Center, Sand and Dust on 
MARS p 18-19. 


Before large power systems for manned exploration of 
the Martian surface can be put into place, it must be 
determined how their performance will be affected by 
the Martian environment. A program was started to 
assess the impact of these environmental factors on 
power system performance, and to find ways to miti- 
gate the degradative effects. The effects of blowi 
dust on photovoltaic (PV) and radiator surfaces is stud- 
ied. Extensive use was made of the Martian Surface 
Wind Tunnel (MARSWIT) located at NASA-Ames to 
simulate Martian winds. Two basic types of experiment 
sets were run. In the first, the threshold clearing veloci- 
ty of dust deposited on PV coverslip material and high 
emissivity radiator materials in clear Martian-like winds 
was examined. In the second, dust was dropped near 
the inlet of the wind tunnel and the winds were allowed 
to carry the dust past the samples, simulating a dust 
storm. A summary of results is given. 


163,712 
N91-27067/8/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 
A01) 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
—— Knowledge Requirements for Sand 
and Dust on Mars. 

D. |. Kaplan. May 91, 1p 

In NASA. Ames Research Center, Sand and Dust on 
MARS p 33. 


The successful landing of human beings on Mars and 
the establishment of a permanent outpost there will re- 

uire an understanding of the Martian environment by 
the engineers. A key feature of the Martian environ- 
ment is the nearly ubiquitous presence of sand and 
dust. The process which the engineering community 
will undertake to determine the sensitivities of their de- 
signs to the current level of knowledge about Mars 
sand and dust is emphasized. The interaction of the 
engineering community with the space exploration ini- 
tiative (SEI) mission planners and management is de- 
scribed. 


163,713 
N91-27068/6/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 
A01 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Electrical System/Environment interactions on 
the Planet Mars. 
A — G. B. Hillard, and D. C. Ferguson. May 

, 2p 

In NASA. Ames Research Center, Sand and Dust on 
MARS p 34-35. 


The Martian environment is a diverse environment with 
which systems will interact in numerous ways. Prelimi- 
nary thoughts on electrical system/environment inter- 
actions which might be of interest to system — 
at all stages of system design are presented. These 
interactions are primarily related to electrical charging, 
contamination, and Martian surface sand and dust. 


163,714 
N91-27079/3/GAR 
(Order as N91-27057/9/GAR, PC A04/MF 
A01 


) 
Lockheed Missiles and Space Co., Inc., Houston, TX. 
Life Support Development Lab. 
Impact of Mars Sand and Dust on the n of 
Space Suits and Life Support Equipment: A Tech- 
Assessment. 


rae 

C. H. Simonds. May 91, 2p 

In NASA. Ames Research Center, Sand and Dust on 
MARS p 54-55 (See N91-27057 18-91). 


Space suits and life support equipment will come in 
intimate contact with Martian soil as aerosols, wind 
blown particles and material thrown up by men and 
equipment on the Martian surface. For purposes of this 
discussion the soil is assumed to consist of a mixture 
of cominuted feldspar, pyroxene, olivine, quartz, titano- 
magnetite and other anhydrous and hydrous iron bear- 
ing oxides, clay minerals, scapolite and water soluble 
chlorides and sulfates. The soil may have photoacti- 
vated surfaces that acts as a strong oxidizer with be- 
havior similar to hydrogen peroxide. The moe data 
about the Mars soil — that the dust and sand 
will require designs analogous to those uses on equip- 
ment exposed to salty air and blowing sand and dust. 
The major design challenges are in developing high 
performance radiators which can be cleaned after 
each EVA without degradation, designing seals that 
are readily cleaned and possibly in selecting materials 
which will not be degraded by any strong oxidants in 
the soil. The magnitude of the dust filtration challenge 
needs careful evaluation in terms of the trade off be- 
tween fine-particle dust filters with low pressure drop 
that are either physically large and heavy, like filter 
baghouses require frequent replacement of filter ele- 
ments, of low volume high pressure thus power con- 
sumption approaches, or washable filters. In the latter, 
filter elements are cleaned with water, as could the 
outsides of the space suits in the airlock. 


163,715 
N91-27080/1/GAR 

(Order as N91-27057/9/GAR, PC a 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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Sand and Dust Issues for the MESUR Mission. 
P. F. Wercinski, and G. S. Hubbard. May 91, 2p 
In Its Sand and Dust on MARS p 56-57. 


The presence of particles in the Martian atmosphere 
increases the rate of erosion of the heat shield during 
the entry phase of the MESUR mission. Preliminary 
analysis has shown that under certain conditions parti- 
cles will penetrate the bow shock of the entry vehicle, 
impact and erode the heat shield, above the anticipat- 
ed rate from the ablation process. Knowledge of the 
distribution, sizes, and composition of particles sus- 
pended in the atmosphere will permit the estimation of 
the heat shield recession both for a nominal Mars at- 
mosphere and in dust storm conditions. On the surface 
of Mars, sand and dust can effect the operations and 
design of the science instruments (i.e., imaging) and 
lander subsystems (i.e., solar arrays). Distribution and 

[ ition of sand and dust on the planet’s surface will 
dictate the feasibility of using solar arrays as a power 
source for the lander. Furthermore, the potential abra- 
sive nature of blowing particles must be understood in 
order to se suitable materials for lander 
structure any components exposed to the environ- 
ment. The selection of lander material may also be dic- 
tated by corrosive and chemically active properties of 
particles at a potential landing site. Some key interests 
concerning sand and dust on the surface and in the 
atmosphere are summarized in a number of questions 
that are included. 


163,716 
N91-27106/4/GAR 
(Order as N91-27103/1/GAR, PC A09/MF 


/ 
A01) 
Houston Univ., TX. 
Fuzzy Logic Control System to Provide Autono- 
mous Avoidance for Mars Rover Vehicle. 
Final Report. 


M. G. Murphy. Dec 90, 13p 
Contract NGT-44-005-803 
In Its NASA/ASEE Summer Faculty Fellowship Pro- 
gram, 1990, Volume 2 13 p. 


NASA is currently involved with planning unmanned 
missions to Mars to a the terrain and process 
soil samples in advance of a manned mission. A key 
issue involved in unmanned surface exploration on 
Mars is that of supporting autonomous maneuvering 
since radio communication involves lengthy delays. It 
is anticipated that specific target locations will be des- 
ignated for sample gathering. In maneuvering autono- 
mously from a starting position to a ition, the 
rover will need to avoid a variety of obstacles such as 
boulders or troughs that may block the shortest path to 
the target. The physical integrity of the rover needs to 
be maintained while minimizing the time and distance 
required to attain the t position. Fuzzy logic lends 
itself well to building reli control systems that func- 
tion in the presence of uncertainty or ambiguity. The 
following major issues are discussed: (1) the nature of 
fuzzy logic control systems and software tools to im- 
plement them; (2) collision avoidance in the presence 
of fuzzy parameters; and (3) techniques for adaptation 
in fuzzy logic control systems. 


163,717 
N91-27117/1/GAR 
(Order as N91-27103/1/GAR, PC — 


01) 

Coast Guard Academy, New London, CT. 

ral for a Horizontal Cylin- 
drical Lunar Habitat and a Lunar Guyed Tower. 
Final Report. 
P. K. Yin. Dec 90, 15p 
Contract NGT-44-005-803 
In Houston Univ., NASA/ASEE Summer Faculty Fel- 
lowship Program, 1990, Volume 2 15 p. 


A conceptual structural ign of a horizontal cylindri- 
cal lunar habitat is presented. The design includes the 
interior floor framing, the exterior support structure, the 
foundation mat, and the radiation shielding. Particular 
attention was given on its efficiency in shipping and 
field erection, and on selection of structural materials. 
Presented also is a conceptual design of a 2000-foot 
lunar guyed tower. A special field erection scheme is 
implemented in the design. In order to analyze the 
over-all column buckling of the mast, where its axial 
compression includes its own body weight, a simple 
numerical procedure is formulated in a form ready for 
coding in FORTRAN. Selection of structural materials, 
effect of temperature variations, dynamic response of 
the tower to moonquake, and guy anchoring system 
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are discussed. Proposed field erection concepts for 
the habitat and for the guyed tower are described. 


163,718 


N91-27728/5/GAR 

(Order as N91-27726/9/GAR, PC wa +3 

01 

Joint Publications Research Service, Arlington, VA. 
Features of Terrestrial Nighttime Sleep of Mon- 
keys and Sleep During Space Flight Aboard 
Cosmos-1667 Biosatellite. 
Abstract Only. 
G. G. Shlyk, V. S. Rotenberg, M. A. Shirvinskaya, V. 
|. Korolkov, and V. S. Magedov. 7 Feb 91, ip 
In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 1. Trans. into English from Kosmicheskaya 
Biologiya | Aviakosmicheskaya Meditsina (Moscow, 
USSR), V. 3, No. 5, Sep. - Oct. 1989 p 12-17. 


Nighttime sleep patterns were assessed in two mon- 
keys, Vernyy and Gordyy, under terrestrial conditions 
and during a seven day flight aboard the Cosmos-1667 
biological satellite. Comparison of the electrophysiolo- 
gical data derived during the night immediately before 
light, during flight, and one month after the flight 
showed that the two primates responded differently to 
the experience. In the case of Vernyy, the most pro- 
nounced perturbations in the sleep pattern were noted 
immediately before the flight, including frequent awak- 
enings and reduction in delta sleep and elevation of 
the REM/delta sleep ratio. During the first night aboard 
Cosmos-1667, Vernyy exhibited the recoil effect and 
had the longest delta sleep seen in that animal during 
the period of observations. Subsequently, the sleep 
characteristics stabilized with reduction in the REM/ 
delta sleep ratio, a change indicative of adaptation. A 
month later, good tolerance of space flight and physio- 
logical recovery were evident in low REM/delta sleep 
ratios and high proportion of delta sleep. The changes 
observed in the case of Gordyy reflected less capacity 
for adaptation and tolerance of stress. The maximum 
increase in the REM/delta sleep ratio was less than 50 
percent in Vernyy, but was more than twofold in 
Gordyy (largely the result of extremely short delta 
sleep). Furthermore, Gordyy also failed to exhibit the 
recoil phenomenon. 


163,719 


N91-27729/3/GAR 
(Order as N91-27726/9/GAR, PC —? on 
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Joint Publications Research Service, Arlington, VA. 
Structural Changes in Vestibular Receptors in Rats 
after Flight Aboard Cosmos- 1667 Biosatellite. 
Abstract Only. 

D. V. Lychakov, A. N. Pashchinin, A. Byadzhiyeva- 
mikhaylova, and |. Khristov. 7 Feb 91, 1p 

In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 1. Trans. into English from Kosmicheskaya 
Biologiya | Aviakosmicheskaya Meditsina (Moscow, 
USSR), V. 3, No. 5, Sep. - Oct. 1989 p 17-26. 


Light microscopy and ultrastructural studies were con- 
ducted on the vestibular structure of 13 male rats, ap- 
proximately 13 months old, after a seven-day space 
flight aboard the biosatellite Cosmos-1667. The study 
represents the first ultrastructural assessment of the 
utriculus, sacculus, and ampullae of the semicircular 
canals. The study revealed considerable variation in 
the receptory epithelium. Receptor cells in the auditory 
striae of the uticulus and sacculus and in the central 
apical area of the cristae were found to be surrounded 
by enlarged cup-like nerve endings that cover approxi- 
mately 70 percent of the receptor cell surface. The en- 
larged nerve endings were distributed unevenly in the 
various vestibular formations and differed between the 
right and left ear. Comparison between one rat sacri- 
ficed immediately after the flight and those sacrificed 
later demonstrated that the changes in the nerve end- 
ings were evidently due to space flight, since they dis- 
appeared on re-adaptation to terrestrial conditions. In 
conjunction with previously published data, it appears 
that space flights of 20 days or less do not induce per- 
sistent abnormal changes in the receptor components 
of the vestibular apparatus. 
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Prairie View A and M Univ., TX. Dept. of Electrical Engi- 
neering. 
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Mars Surface Based Factory. Phase 2, Task 1C: 
Computer Control of a Water Treatment System to 
— a Space Colony on Mars. 

J. Fuller, W. Ali, and D. Willis. 1989, 6p 

In Alabama A & M Univ., NASA-Hbcu Space Science 
and Engineering Research Forum Proceedings p 343- 
348(See N91-28063 19-99). 


In a continued effort to design a surface based factory 
on Mars for the production of oxygen and water, a pre- 
liminary study was made of the surface and atmos- 
pheric composition on Mars and determined the mass 
densities of the various gases in the Martian atmos- 
phere. Based on the initial studies, oxygen and water 
were determined to be the two products that could be 
produced economically under the Martian conditions. 
Studies were also made on present production tech- 
niques to obtain water and oxygen. Analyses were 
made to evaluate the current methods of production 
that were adaptable to the Martian conditions. Even 
though the initial effort was the production of oxygen 
and water, it was found necessary to produce some 
diluted gases that can be mixed with the oxygen pro- 
duced to constitute ‘breathable’ air. The conceptual 
design of a breathable air manufacturing system, a 
means of drilling for underground water, and storage of 
water for future use were completed. The design ob- 
jective was the conceptual design of an integrated 
system for the supply of quality water for biological 
consumption, farming, residential and industrial use. 


Manned Spacecraft 
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N91-26141/2/GAR PC A07/MF A02 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Aerospace Plane Technology: Research and De- 
velopment Efforts in Europe. Report to the Chair- 
man, Committee on Science, Space, and Technolo- 
gy, House of Representatives. 

Jul 91, 148p GAO/NSIAD-91-194 


Investment in foreign aerospace vehicie research and 
technological development efforts are reviewed. Sup- 
porters of the National Aero-Space Plane Program in 
the Congress are concerned about foreign competition 
to the program and its impact on U.S. technological 
leadership. The following subject areas are covered: 
European space policies and aerospace goals and ob- 
jectives; European aerospace vehicle spe yo de- 
velopment of enabling technologies; U.S and Europe- 
an investment in aerospace vehicle research and tech- 
nological development efforts; European aerospace 
test facilities and their capabilities; and international 
cooperation. 


163,722 

N91-26193/3/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

— AL. George C. Marshall Space Flight 
inter. 

Iiluminance and Luminance Distributions of a Pro- 

totype Ambient Illumination System for Space Sta- 

tion Freedom. 

R. C. Mullican, and B. C. Hayes. Jun 91, 33p NAS 

1.15:103541, NASA-TM-103541 


Preliminary results of research conducted in the late 
1970's indicate that perceptual qualities of an enclo- 
sure can be influenced by the distribution of illumina- 
tion within the enclosure. Subjective impressions such 
as spaciousness, perceptual clarity, and relaxation or 
tenseness, among others, appear to be related to dif- 
ferent combinations of surface luminance. A prototype 
indirect ambient illumination system was developed 
which will allow crew members to alter surface lumi- 
nance distributions within an enclosed module, thus 
modifying perceptual cues to match crew preferences. 
A traditional lensed direct lighting system was com- 
pared to the prototype utilizing the full-scale mockup of 
Space Station Freedom developed by Marshall Space 
Flight Center. The direct lensed system was installed 
in the habitation module with the indirect prototype de- 
ployed in the U.S. laboratory module. Analysis cen- 
tered on the illuminance and luminance distributions 
resultant from these systems and the implications of 
various luminaire spacing options. All test configura- 
tions were evaluated for compliance with NASA Stand- 
ard 3000, Man-System Integration Standards. 
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N91-27090/0/GAR 
(Order as N91-27088/4/GAR, PC —_ oz) 


Houston Univ., TX. 

Compound Estimation Procedures in Reliability. 
Final Report. 

R. Barnes. Dec 90, 16p 

Contract NGT-44-005-803 

In Its NASA/ASEE Summer Faculty Fellowship Pro- 
gram, 1990, Volume 1 16 p. 


At NASA, components and subsystems of compo- 
nents in the Space Shuttle and Space Station general- 
ly go through a number of redesign stages. While data 
on failures for various design stages are sometimes 
available, the classical procedures for evaluating reli- 
ability only utilize the failure data on the present design 
pony of the component or subsystem. Often, few or 
no failures have been recorded on the present design 
stage. Previously, Bayesian estimators for the reliabil- 
ity of a single component, conditioned on the failure 
data for the present —T- were developed. These 
new estimators permit NASA to evaluate the reliability, 
even when few or no failures have been recorded. 
Point estimates for the latter evaluation were not pos- 
sible with the classical procedures. Since different 
design stages of a component (or subsystem) general- 
ly have a good deal in common, the development of 
new Statistical procedures for evaluating the reliability, 
which consider the entire failure record for all design 
stages, has great intuitive appeal. A typical subsystem 
consists of a number of different components and 
each component has evolved through a number of re- 
design stages. The present investigations considered 
compound estimation procedures and related models. 
Such models permit the statistical consideration of all 
design stages of each component and thus incorpo- 
rate all the available failure data to obtain estimates for 
the reliability of the present version of the component 
(or subsystem). A number of models were considered 
to estimate the reliability of a component conditioned 
on its total failure history from two design stages. It 
was determined that reliability estimators for the 
present design stage, conditioned on the complete 
failure history for two design stages have lower risk 
than the corresponding estimators conditioned only on 
the most recent design failure data. Several models 
were explored and preliminary models involving bivar- 
iate Poisson distribution and the Consael Process (a 
bivariate Poisson process) were developed. Possible 
short comings of the models are noted. An example is 
given to illustrate the procedures. These investigations 
are ongoing with the aim of developing estimators that 
extend to components (and subsystems) with three or 
more design stages. 


163,724 


N91-27100/7/GAR 
(Order as N91-27088/4/GAR, PC An 
2 


Stevens Inst. of Tech., Hoboken, NJ. Dept. of Electri- 
cal Engineering. 

Applications of Formal Simulation Languages in 
the Control and Monitoring Subsystems of ice 
Station Freedom. 

Final Report. 

R. C. Lacovara. Dec 90, 13p 

Contract NGT-44-005-803 

In Houston Univ., NASA/ASEE Summer Faculty Fel- 
lowship Program, 1990, Volume 1 13 p. 


The notions, benefits, and drawbacks of numeric simu- 
lation are introduced. Two formal simulation lan- 
guages, Simpscript and Modsim are introduced. The 
capabilities of each are discussed briefly, and then the 
two programs are compared. The use of simulation in 
the process of design engineering for the Control and 
Monitoring System (CMS) for Space Station Freedom 
is discussed. The application of the formal simulation 
language to the CMS design is presented, and recom- 
mendations are made as to their use. 
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N91-27105/6/GAR 
(Order as N91-27103/1/GAR, PC eer 
0 
Florida Inst. of Tech., Melbourne. Dept. of Computer 
Science. 





Design for an Intelligent Monitor and Controller for 
Space Station Electrical Power Using Parallel Dis- 
tributed Problem Solving. 

Final Report. 

R. A. Morris. Dec 90, 15p 

Contract NGT-44-005-803 

In Houston Univ., NASA/ASEE Summer Faculty Fel- 
lowship Program, 1990, Volume 2 15 p. 


The emphasis is on defining a set of communicating 
processes for intelligent spacecraft secondary power 
distribution and control. The computer hardware and 
software implementation platform for this work is that 
of the ADEPTS project at the Johnson Space Center 
(JSC). The electrical power system design which was 
used as the basis for this research is that of Space 
Station Freedom, although the functionality of the 
processes defined here generalize to any permanent 
manned space power control application. First, the 
Space Station Electrical Power Subsystem (EPS) 
hardware to be monitored is described, followed by a 
set of scenarios describing typical monitor and control 
activity. Then, the parallel distributed problem solvin 
approach to knowledge engineering is introduced. 
There follows a two-step presentation of the intelligent 
software design for secondary power control. The first 
step decomposes the problem of monitoring and con- 
trol into three primary functions. Each of the primary 
functions is described in detail. Suggestions for refine- 
ments and embelishments in design specifications are 
given. 


163,726 
N91-27111/4/GAR 
(Order as N91-27103/1/GAR, PC A09/MF 


A01) 
California Univ., San Diego, La Jolla. Dept. of Applied 
Mechanics and Engineering Sciences. 
Development of Load-Dependent Ritz Vector 
Method for Structural Dynamic Analysis of Large 
Space Structures. 
Final Report. 
J. M. Ricles. Dec 90, 16p 
Contract NGT-44-005-803 
In Houston Univ., NASA/Asee Summer Faculty Fel- 
lowship Program, 1990, Volume 2 16 p (See N91- 
27103 18-99). 


The development and preliminary assessment of a 
method for dynamic structural analysis based on load- 
dependent Ritz vectors are presented. The vector 
basis is orthogonalized with respect to the inass and 
structural stiffness in order that the equations of 
motion can be uncoupled and efficient analysis of 
large space structure performed. A series of computer 
programs was developed based on the algorithm for 
generating the orthogonal load-dependent Ritz vec- 
tors. Transient dynamic analysis performed on the 
Space Station Freedom using the software was found 
to provide solutions that require a smaller number of 
vectors than the modal analysis method. Error norm 
based on the participation of the mass distribution of 
the structure and spatial distribution of structural load- 
ing, respectively, were developed in order to provide 
an indication of vector truncation. These norms are 
computed before the transient analysis is performed. 
An assessment of these norms through a conver- 

ence study of the structural response was performed. 

he results from this assessment indicate that the 
error norms can provide a means of judging the quality 
of the vector basis and accuracy of the transient dy- 
namic solution. 


163,727 

N91-27177/5/GAR PC A14/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Technology for the Future: In-Space Technology 
Experiments Program, Part 1. 

R.A. ray L. G. Clark, K. F. Willshire, S. M. 
Beck, and L. D. Collier. Jun 91, 304p NAS 
1.55:10073-PT-1, NASA-CP-10073-PT-1 

Workshop Held in Atlanta, Ga, 6-9 Dec. 1988. 


The purpose of the Office of Aeronautics and Space 
Penney (OAST) In-Space Technology Experiment 
Program (In-STEP) 1988 Workshop was to identify and 
prioritize technologies that are critical for future nation- 
al space programs and require validation in the space 
environment, and review current NASA (In-Reach) and 
industry/university (Out-Reach) experiments. A priori- 
tized list of the critical technology needs was devel- 
oped for the following eight disciplines: structures; en- 
vironmental effects; power systems and thermal man- 
agement; fluid management and propulsion systems; 


automation and robotics; sensors and information sys- 
tems; in-space systems; and humans in space. This is 
part one of two parts and is the executive summary 
and experiment description. The executive summary 
portion contains keynote addresses, strategic planning 
information, and the critical technology needs summa- 
ries for each theme. The experiment description por- 
tion contains brief overviews of the objectives, tech- 
nology needs and backgrounds, descriptions, and de- 
velopment schedules for current industry, university, 
and NASA space flight technology experiments. 
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N91-27178/3/GAR PC A14/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Technology for Future: In-Space Technology 
Experiments Program, Part 2. 

R.A. ae L. G. Clark, K. F. Willshire, S. M. 
Beck, and L. D. Collier. Jun 91, 304p NAS 
1.55:10073-PT-2, NASA-CP-10073-PT-2 

Workshop Held in Atlanta, Ga, 6-9 Dec. 1988. 


The purpose of the Office of Aeronautics and Space 
Technology (OAST) In-Space Technology Experi- 
ments Program In-STEP 1988 Workshop was to identi- 
fy and prioritize technologies that are critical for future 
national space programs and require validation in the 
space environment, and review current NASA (in- 
Reach) and industry/ university (Out-Reach) experi- 
ments. A prioritized list of the critical technology needs 
was developed for the following eight disciplines: 
structures; environmental effects; power systems and 
thermal management; fluid management and propul- 
sion systems; automation and robotics; sensors and 
information systems; in-space systems; and humans in 
space. This is part two of two parts and contains the 
critical technology presentations for the eight theme 
elements and a summary listing of critical space tech- 
nology needs for each theme. 


163,729 
N91-27179/1/GAR 
Boeing Co., Seattle, WA. 
Systems an and Demonstration of Ad- 
vanced Reusable Structure for ALS. 

M. N. Gibbins. Jun 91, 132p NAS 1.26:187509, 
NASA-CR-187509 

Contract NAS1-18560 


The objective was to investigate the potential of ad- 
vanced material to achieve life cycle cost (LCC) bene- 
fits for reusable structure on the advanced launch 
system. Three structural elements were investigated - 
all components of an Advanced Launch System reus- 
able propulsion/avionics module. Leading aeroshell 
configurations included sandwich structure using tita- 
nium, graphite/polyimide (Gr/PI), or high-temperature 
aluminum (HTA) face sheets. Thrust structure truss 
concepts used titanium, graphite/epoxy, or silicon car- 
bide/aluminum struts. Leading aft bulkhead concepts 
employed graphite epoxy and aluminum. The technical 
effort focused on the aeroshell because the greatest 
benefits were expected there. Thermal analyses show 
the structural temperature profiles during operation. 
Finite element analyses show stresses during splash- 
down. Weight statements and manufacturing cost esti- 
mates were — for calculation of LCC for each 
design. The Gr/PI aeroshell showed the lowest poten- 
tial LCC, but the HTA aeroshell was judged to be lower 
risk. A technology development plan was prepared to 
validate the applicable structural technology. 


PC A07/MF A02 
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N91-27181/7/GAR PC A04/MF A01 
Texas Univ., Austin. Dept. of Aerospace Engineering 
and Engineering Mechanics. 

Test and Analysis Procedures for Updating Math 
Models of Space Shuttle Payloads. 

Final Technical Report. 

R. R. Craig. May 91, 66p NAS 1.26:185987, CAR-91- 
2, NASA-CR-185987 

Contract NAG9-346 


Over the next decade or more, the Space Shuttle will 
continue to be the primary transportation system for 
delivering payloads to Earth orbit. a a number 
of payloads have already been successfully carried by 
the Space Shuttle in the payload bay of the Orbiter ve- 
hicle, there continues to be a need for evaluation of 
the procedures used for verifying and updating the 
math models of the payloads. The verified payload 
math models is combined with an Orbiter math model 
for the coupled-loads analysis, which is required 
before any payload can fly. Several test procedures 


163,734 
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Dlayload math enodele and to canying cut se updeany 
pa mai is and for carrying out ti 
of the payload math models. Research was directed at 
the evaluation of test/update procedures for use in the 
verification of Space Shuttle payload math models. 
The following research tasks are summarized: (1) a 
study of free-interface test procedures; (2) a literature 
survey and evaluation of model update procedures; 
and (3) the design and construction of a laboratory 
payload simulator. 
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N91-27191/6/GAR PC A07/MF A02 
Texas A and M Univ., College Station. 
Nonequilibrium and Chemistry Models 
for Aerocapture Vehicle 


Semiannual Progress Report, Feb. - Jun. 1991. 
L. A. Carison. Jul 91, 140p NAS 1.26:188646, 
TAMRF-6382-91-02, NASA-CR-188646 
Contract NAG1-1003 


The primary tasks performed are: (1) the development 
of a second order local mic nonequilibrium 
(LTNE) model for atoms; (2) the continued develop- 
ment of vibrati nonequilibrium models; and (3) the 
development of a new multi it diffusion 
model. In addition, studies comparing these new 
models with previous models and results were con- 
ducted and reported. 


163,732 


N91-27198/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 
of Cuestend Performance of One- 


and Two-Bay Rotary Joints for Truss 
J. D. Vail, and Lake. Aug 91, 25p NAS 


M. S. 
1.15:4282, L-16904, NASA-TM-4282 


The structural performance of one- and two-bay large- 
diameter discrete-bearing rotary joints was addressed 
for application to truss-beam structures such as the 
Space Station Freedom. Finite element analyses are 
performed to determine values for rotary joint param- 
eters that give the same bending vibration frequency 
as the parent truss beam. The structural masses and 
maximum internal loads of these joints are compared 
to determine their relative structural efficiency. Results 
indicate that no significant difference exists in the 
masse of one- and two-bay rotary joints. This conclu- 
sion is reinforced with closed-form calculations of 
rotary joint structural efficiency in extension. Also, tran- 
sition truss-member loads are higher in the one-bay 
rotary joint. However, because of the increased buck- 
ling strength of these members, the external load-car- 
rying capability of the one-bay concept is higher than 
that of the two-bay concept. 


163,733 


N91-27296/3/GAR 
(Order as N91-27285/6/GAR, PC A1 ,° MF 
03) 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Design of Cry Tanks for Space Vehicles 
Shell Structures 


U 
3 , K. Mccarthy, W. D. Pilkey, and J. K. 
Haviland. 30 Jun 91, 1 
In Its NASA-UVA Light Aerospace Alloy and Structures 
Technology Program (La2st) p 267-282. 


The initial objective was to study the use of superplas- 
tically formed corrugated hat section stringers and 
frames in place of integrally machined stringers over 
separate frames for the tanks of large launch vehicles 
subjected to high buckling loads. The ALS was used as 
an example. The objective of the follow-on project was 
to study methods of designing shell structures subject- 
ed to severe combinations of structural loads and ther- 
mal gradients, with emphasis on new combinations of 
structural arrangements and materials. Typical appli- 
cations would be to fuselage sections of high speed 
civil transports and to cryogenic tanks on the National 
Aerospace Plane. 
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N91-27751/7/GAR 
(Order as N91-27744/2/GAR, PC een 


Joint Publications Research Service, Arlington, VA. 
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paee ical Experiments on Kosmos-1887 Biosatel- 
fe. 

A. M. Alpatov, Y. A. llin, V. V. Antipov, and M. G. 
Tairbekov. 9 Jan 91, 5p 

In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 68-72. Trans. into English from ‘osmiches- 
kaya Biologiya | Aviakosmicheskaya Meditsina, 
Moscow (Ussr), V. 23, No. 5, Sep.-Oct. 1989 p 26-32. 


The Kosmos-1887 satellite is a specialized biosatellite, 
designed to accommodate biomedical research con- 
ducted during the flight. Diverse organisms were on 
board: bacteria, protozoans, plants, worms, insects, 
fish, and amphibians. The research on those biological 
subjects was geared toward further study of the biolog- 
ical effects of weightlessness, evaluation of the funda- 
mental consequences of the loss of gravity, and the 
refinement of the ideas on the biological role of gravity. 
The program of biological experiments included a 
number of traditional areas: cell biology, genetics, and 
biological development. A new area was also added - 
biorhythmology. A brief, general survey of the basic re- 
sults of those experiments is presented. 


163,795 
N91-27773/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
ing Automation and Robotics Technolog 

the Space Station Freedom and for the U.S. 

mag Submitted to the Congress of the U.S. 
y 

—_— Report No. 12, 23 Aug. 1990 - 14 Feb. 


net ih May 91, 44p NAS 1.15:103851, A-91105, 
NASA-TM-103851 


In April 1985, as required by Public Law 98-371, the 
NASA Advanced Technology Advisory Committee 
(ATAC) reported to Congress the results of its studies 
on advanced automation and robotics technology for 
use on Space Station Freedom. This material was doc- 
umented in the initial report (NASA Technical Memo- 
randum 87566). A further requirement of the law was 
that ATAC follow NASA’s progress in this area and 
ppt to Congress semiannually. The report describes 
Spone beams made by Levels 1, 2 and 3 of the Office 
tation in developing and applying advanced 
pcm ne and robotics technology. Emphasis _ 
been placed upon the Space Station Freedom P 
= responses to specific recommendations mates in 
TAC Progress Report 11, the status of the Flight Te- 
lerobotic Servicer, and the status of the Advanced De- 
velopment Program. In addition, an assessment is pro- 
vided of the automation and robotics status of the Ca- 
nadian Space Station Program. 


163,736 

PAT-APPL-7-658 911/GAR PC NO3/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Load Limiting, Energy Absorbing, Lightweight 
Debris Catcher. 


Patent Application. 

J. B. Kahn, and W. C. Schneider. Filed 22 Feb 91, 
25p N91-24216/4 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


In the representative embodiment of the invention dis- 
closed a load limiting, energy absorbing net is ar- 
ranged to overlay a normally-covered vent opening in 
the rear bulkhead of the space orbiter vehicle. Spatial- 
ly-disposed flexible retainer straps are extended from 
the net and respectively secured to bulkhead brackets 
spaced around the vent opening. The intermediate 
portions of the straps are doubled over and stitched 
together in a pattern enabling the doubled-over por- 
tions to progressively separate at a predicable load de- 
signed to be well below the tensile capability of the 
straps as the stitches are successively torn apart by 
the forces imposed on the retainer members whenever 
the cover plate is explosively separated from the bulk- 
head and propelled into the net. By arranging these 
stitches to be successively torn away at a load below 
the strap strength in response to forces acting on the 
retainers that are less than the combined strength of 
the retainers, this tearing action serves as a predict- 
able compact energy absorber for safely halting the 
cover plate as the retainers are extended as the net is 
deployed. The invention further includes a block of an 
energy-absorbing material positioned in the net for re- 
ceiving loose debris produced by the explosive release 
of the cover plate. 
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PAT-APPL-7-691 610/GAR PC NO3/MF A01 

National Aeronautics and Space Administration, 

a AL. George C. Marshall Space Flight 
inter. 

ow Isolated Deployable Shield for Space- 


Penera Application. 

J. W. Redmon, A. E. Miller, B. E. Lawson, and W. E. 
Cobb. Filed 18 Apr 91, 25p N91-25167/8 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A thermally isolated deployable shield for spacecraft is 
provided utilizing a — of lattice panels stowable 
enerally against the craft and deployable to some 
xed distance from the craft. The lattice panels are 
formed from replaceable shield panels affixed to lat- 
tice structures. The lattice panels generally encircle 
the craft providing 360 degree coverage therearound. 
Actuation means are provided from translating the 
shield radially outward from the craft and thermally iso- 
lating the shield from the craft. The lattice panels are 
relatively flexible, allowing the shield to deploy to vari- 
able diameters while retaining uniform curvature there- 
of. Restraining means are provided for a the 
shield relatively tight in its stowed configuration 
out assemblies provide light sealing and protection of 
the annular spaces between the deployed shield and 
the crafts end structure. 


Space Safety 


163,738 
N91-26179/2/GAR 

(Order as N91-26162/8/GAR, PC ae 4 
Joint Publications Research Service, Arlington, VA. 
Limited Current Capabilities for Cosmonaut 


Rescue 4 

O. Burluka, and D. Dmitriadi. 16 Apr 91, 2p 

In Its Jprs Report: Science and Technology. Ussr: 
Space p 50-51. Trans. into English from Ntr Tribuna 
(Moscow, USSR), No. 15-16, 1990 p 14. 


A recent incident in space - the damage to the thermal 
insulation of the Soyuz spacecraft - has raised concern 
for the safety of the cosmonauts. A rescue operation 
scenario is discussed. Also discussed is the modified 
version of the new Soyuz. A conference, held in Saudi 
Arabia, was specially devoted to the problem of rescu- 
ing cosmonauts. 


Spacecraft Trajectories & Flight 
Mechanics 


163,739 
AD-A238 211/7 Not available NTIS 
Air Force en Co. 

Fitti tmospheric Parameters Using Parabolic 


ho. 
S. Alfano, and A. M. Ghandi. Dec 90, 4p 
Availability: Pub. in Jnl. of Aircraft, v27 n12 p1087- 
1089 Dec 90. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


163,740 
N91-26124/8/GAR PC A04/MF A01 
Advisory Group for res Research and Develop- 
ment, Neuilly-sur-Seine (France). 
Experimental — in the Field of Low Den- 
— namics. 
UT . Raffin, and J. J. Bernard. cApr 91, 60p 
AGAR AG: 318(E), ISBN-92-835-0613-8 
Original contains color illustrations. 


Over the course of the past few decades, space pro- 
grams have engendered a great deal of experimental 
and theoretical research aimed at improving the under- 
standing of the characteristics and properties of flows 
in rarefied gas dynamics. A few of the more common 
measurement techniques used in low-density wind 
tunnels and altitude simulation chambers, for subson- 


ic, supersonic, and hypersonic flows at low Reynolds 

numbers, chiefly compatible with spacecraft reentry 
flight conditions, are discussed. The instrumentation 

used in low-density testing is fundamentally different 
from that which is used in conventional wind tunnels, 
because of the level of rarefaction of the flows, which 
limits the forces, pressures, and mass densities to be 
measured and modifies the flow viscosity and interac- 
tion conditions. The rarefaction of flows generally 
tends to thicken the boundary layers and changes the 
structure of the shock waves. 


163,741 
N91-26163/6/GAR 
(Order as N91-26162/8/GAR, PC we 


Joint Publications Research Service, Arlington, VA. 
Evolution of Some Types of Earth Satellite Orbits, 
oy gee nly). 

M. A. Vashkovyak, and M. L. Lidov. 16 Apr 91, 1p 
In Its Jprs Report: Science and Technology. Ussr: 
Space p 33. Transl. into ao from Kosmicheskiye 
Issledovaniya (Moscow, USSR), V. 28, No. 6, Nov.- 
Dec. 1990 p 803-807. 


The search continues for an orbit suitable for very long 
baseline interferometry. The eccentricity and semima- 
jor axis should be large, and the orbital elements will 
undergo large changes over the span of several years. 
This work examines numerically and analytically the 
evolution of elements of separatrix and near-equilibri- 
um orbits. These orbits have a perigee near Earth and 
an apogee of several hundreds of thousands of kilo- 
meters. It is found that the phase trajectory of the se- 
paratrix orbit falls in the areas of libration change, and 
the period of libration is about seven years. The great- 
est changes in orbit are experience in the first six 
months; thereafter they are attenuated. Highly elliptical 
near-equilibrium orbits with a large inclination to the 
ecliptic plane have variations of a librational character, 
the rate of evolution increases as the apogee distance 
increases. 


163,742 
N91-26164/4/GAR 
(Order as N91-26162/8/GAR, PC _ On) 


Joint Publications Research Service, Arlington, VA. 

ns of a Satellite in a Circular Three- 
Body Problem for the Case of General Resonance 
yy Only). 

. S. Krasilnikov. 16 Apr 91, 1p 

In Its Jprs Report: Science and Technol Ussr: 
Space p 33. Trans. into En —_ from Kosmicheskiye 
Issledovaniya (Moscow, USSR), V. 28, No. 6, Nov.- 
Dec. 1990 p 808-819. 


The problem of the resonant rotation of spacecraft 
around the center of mass in the gravitational field of 
two very heavy homogeneous spherical bodies — 
in a circular orbit relative to each other is examin 
The spacecraft is considered an infinitely small solid 
body. It is shown that the averaged equations of a dy- 
namically symmetrical satellite can be integrated in 
a uadratures. Two or four equilibrium points may exist. 
he satellite’s motion is described by quasi-periodic 
time functions. Its central ellipsoid of inertia is near 
pee The gravitational momenta cause a slow 
shift in the direction of the kinetic momenta. Possible 
loops in the spatial orbits are classified. Planar satellite 
orbits constitute a deformation of the loop into a 
closed curve of degree zero. Critical values of param- 
eters at which the degree of the loop changes are 
found. The effect of the satellite’s trajectory on its 
movement around the center of mass is studied. 
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PAT-APPL-7-654 111/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Method of Kaiman Filtering for Estimating the Po- 
sition and bt 2 og of a Tracked Object. 

Patent applicatio 

R. L. Gray. Filed 2 Feb 91, 16p AD-D014 917/9 


In today’s world of air and space travel, it has become 
increasingly important to accurately track an object’s 
inflight position and velocity. Typically, this is accom- 
plished by one of either angle-only or angle-plus-range 
tracking methods, depending on the type of sensor 
used to track the object. Both methods make use of 
well-known Kalman filtering techniques for estimating 
the position and rok of the tracked object. This in- 
vention is a method of Kalman filtering used for deter- 
mining the position and velocity of a tracked object. It 





is apparent that there are a broad range of applications 
for the present invention. The method could be used to 
dock two space vehicles, determine the position of an 
airplane using radar measurements, or support a oom 
ty of other tasks where precise knowledge of the 

tion and velocity of a tracked object is requir AL 
though each application places specific requirements 
on the design of the Kalman filter, the fundamental 
method steps of the present invention are common to 
all applications. In general, the method of the present 
— will improve the performance of any tracking 

er 
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AD-A238 011/1/GAR PC A03/MF A01 
Forward Unlimited, Oxnard, CA. 
pine ad First Century Space Propulsion Study Ad- 


He rot 25 Sep 90-15 Jan 
R. L. Forward. Jun 91, 40p PL TR: 91-3022 
Contract F04611-87-C-0029 


This addendum to the final report on the contract (AL- 
TR-90-030, 21st Century Space Propulsion Study, (Oct 
1990, AD A229279) evaluates a number of new space 
propulsion and sensor concepts. The major topics 
covered were coherent neutrino scattering and its ap- 
plication to neutrino sensors, the use of tethers for 
power and propulsion in space, the application of high 
pressure, high energy density materials, specifically 
metallic hydrogen, to divert velocity thrusters, and the 
use of solar sails to provide a non-orbiting space plat- 
form for surveillance and space-to-surface missiles. 
Two technical papers, included as appendices, are en- 
titled: Surgical strikes from space using solar sail satel- 
lites; The Weber effect experiments. 
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AD-A238 272/9/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Lithium lon Source for Satellite Charge Control. 
Master’s thesis. 

T. |. Song. Jun 90, 59p 


A lithium ion source using thermal emission from min- 
eral beta-eucryptite has been investigated as a possi- 
ble control device for spacecraft charging. This source 
can be used for control of positively charged space- 
craft potentials in sunlight and differentially charged 

cecraft surfaces in shadow. This thesis investi- 
gates the dependence of the emitted ion current on 
several parameters: source temperature (power input), 
source bias potentials and potentials applied to simu- 
lated spacecraft geometries. Saturation current of 
about 5.8 micro amp were measured at an extraction 
potentials of 100 Volts from a source of 0.317 cm2 sur- 
face area with a power input of 18 Watts. The lifetime 
due to ion exhaustion was found to be approximately 
200 hours for this compact source. Our results indicate 
that this type of ion source may represent an effective 
charge control device for spacecraft. 
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AD-A238 485/7/GAR PC A08/MF A02 
Naval Postgraduate School, Monterey, CA. 
fey eg dy a min for hte wer be , Power- 
ing Down, and Configuring the Quali Model 
of the FLYSATCOM Satellite. 

Master’s thesis. 

H. Lawson. Sep 90, 163p 


The engineering qualification model of the FLTSAT- 
COM satellite was donated and is to be used for in- 
structional laboratories and research. With the acquisi- 
tion of this spacecraft, a course was established on 
spacecraft — with the — of using the qualifica- 
tion model as a lab device. The course requirement 
calls for the ability to power up, power down, con- 
ure the satellite within ¢ a reasonable time frame. The 
jective of this thesis is to produce a single source 
implementation guide which will fully document the 
step-by-step procedures for powering up, powering 
down, and configuring the qualification model of the 
FLTSATCOM satellite in its current modified configura- 
tion. 


General 
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N91-26162/8/GAR PC A06/MF A02 
Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. USSR: 


16 Apr 91, 104p JPRS-USP-91-002 
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No abstract available. 
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pray om and International Affairs Div. 

Air Force Stock Fund: Hydrazine Sales Consistent 
with the Commercial Space Launch Act. Report to 
the Chairman, Committee on Science, Space and 


Tech , House of Represen 
May 91, 18p "GAO/NSIAD-91-196 


The Air Force’s sales of hydrazine propellants to pri- 
vate firms for use in commercial space launches was 
reviewed to determine if such sales complied with the 
intent of the Commercial Space Launch Act (CSLA). 
CSLA is intended to encourage and facilitate commer- 
cial space launches by the private sector. The Air 
Force purchases hydrazine a from Olin 
Chemicals and sells the propellant from its stock fund 
to both government and authorized commercial cus- 
tomers. Olin, which would like to increase its direct 
commercial sales, has alleged that the Air Force is 
competing with it by pane, | hydrazine propellants 
available to private firms and by depriving it of the op- 
portunity to sell its product dir to commercial cus- 
tomers. No basis was found on which to conclude that 
the Air Force’s selling of hydrazine propellants to com- 
mercial customers was contrary to the requirements or 
the intent of CSLA. Further, the Air Force has author- 
ity, separate from CSLA, for its sales practices in sup- 
port of commercial space launch activities. A major 
purpose of CSLA was for the Federal government to 
encourage and promote private sector participation in 
the national space program. While CSLA does not spe- 
cifically address the issue of government agency com- 
petition with private sector interests, it gives agencies 
considerable discretion in balancing the private sec- 
tor’s commercial interests and the government's inter- 
est regarding public health and safety, safety of prop- 
erty, or national security interests. 
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The National Aeronautics and Space Administration 
S ASA) has long recognized that to help the United 

tates maintain a technological edge throughout the 
world, it must find ways to encourage and support the 
development of a domestic commercial space indus- 
try. In 1985, NASA began to provide grants and other 
types of support to the Centers for Commercial Devel- 
opment of Space to encourage the melding of the re- 
sources and talents of government, industry, and aca- 
demic institutions for researching and developing 
space-related technologies that have potential com- 
mercial psp pee After a limited period of grant 
support of 5 to 7 years, NASA expected the centers to 
become self-sufficient. GAO was asked to review the 
extent of private sector involvement in the Centers’ 
programs, the centers’ — toward and prospects 
for self-sufficiency, and NASA’s management of the 
program. Since the inception of the ram, the cen- 
ters have been increasing the number of organizations 
and companies with which they have become affili- 
ated. More importantly, the number of such affiliates 
that represent industry has also pee increasi he 
proportion of centers; su saree aM NASA 
grants has been increasing, not decreasing. The main 
reason for this pattern o' ‘increasing support is that 
NASA’s overall grant support to help the centers fund 
the cost of access to space and cost of unique 
hardware and facilities has increased. None of the 
center directors believe that their centers will be able 
to continue at their present levels of activity if grant 
support is withdrawn before 1995. 
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This is the twenty-ninth issue of NASA’s Space Life 
Sees 2 OS See See 
issues of the Soviet Space ee oo eee 
Medicine Journal. Issue 29 contains abstracts of 60 

journal papers or book chapters published in Russian 
and of three Soviet . Selected abstracts 
are illustrated with figures and tables from the original. 
A review of a book on environmental hygiene and a list 
ee ee 
biology and medicine are also included. The materials 
in this issue were i as relevant to 28 areas of 


systems, devel 

opmental biology, digestive system, yr 
equipment and instrumentation, habitability 
and environment effects, hematology, human perform- 
ance, ae life —— a mathematical 

modeling, metabolism, musculoskeletal system, neur- 
ophysiology, nutrition, personnel selection, 
gy, radiobiology, reproductive system, space 
and medicine, and the economics of space fight 
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i nographs. ed 
trated with figures and tables from the original. The ab- 
stracts in this issue have been identified as relevant to 
20 areas of space biology and medicine. areas 
include: adaptation, biospheric research, cardiovascu- 
lar and respiratory systems, endocrinology, equipment 
and instrumentation, gastrointestinal system, group 
dynamics, habitability and environmental effects, he- 
matology, human performance, immunology, life sup- 

lems, mathematical modeling, metabolism, 
musculoskeletal system, neurophysio! nutrition, 
psychology, radiobiology, and space biology and medi- 
cine. 
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No abstract available. 
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Survey of the Principal Results 
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rov, A. D. 


stract Only). 
Pons art cept ea Bs 
In Its Jprs Report: Science and Technol + Life 


Sciences p 2-3. Trans. into English from osmiches- 
kaya yy and Aviakosmicheskaya Meditsina 
(Moscow, USSR), V. 24, No. 4, Jul. - Aug. 1990 p 3-11. 


The mission of the second main expedition aboard the 
Mir/ Ble Kvant/Progress orbiting complex is de- 
scri The scientific flight Ss included continu- 
i induct of meteoro- 


sisted primarily i in continuing and Farce the soon 
on the phenomenology and mechanisms of change in 
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the conditions of the principal body systems in the vari- 
ous stages of a long flight and after the flight is over. 
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Joint Publications Research Service, Arlington, VA. 
State-of-the-Art Automated Evaluation of Func- 
tional State of the in the ony Program and 
Preventive Medicine (A 

B. A. Adamovich, R. gay " Berseneva, 
and I. |. Funtova. c6 May 91, 8p 

In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 11-18. Trans. into English from Kosmiches- 
kaya eS and Aviakosmicheskaya Meditsina 
-—" SR), V. 24, No. 4, Jul. - Aug. 1990 p 11- 


A scale consisting of four gradations of functional ca- 
pacity was developed to evaluate adaptational poten- 
tial (level of health): (1) high or adequate functional ca- 
pacities of the body, satisfactory adaptation to environ- 
mental conditions; (2) a state of exertion of adaptive 
mechanisms that ensure sufficient functional capac- 
ities through the mobilization of additional functional 
reserves; (3) lowered functional capacities of the body, 
unsatisfactory adaptation to environmental conditions; 
and (4) low or minimal functional capacities of the 
body, failure of adaptation. The development of auto- 
mated information analysis systems is discussed. One 
of the im it objectives is the standardization and 
automation of the evaluation of the results of medical 
monitoring, which considerably raises the objectivity of 
medical conclusions concerning the body’s functional 
capacities. 
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Hormonal Regulators of Calcium Metabolism Fol- 
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L. G. Pozharskaya, and V. B. Noskov. 18 Apr 91, 1p 

In Its Jprs Report: Science and Technology. Ussr: Life 

Sciences p 1. Trans. into English from Kosmicheskaya 

Biologiya and Aviakosmicheskaya Meditsina (Moscow, 
SSR), V. 24, No. 4, Jul. - Aug. 1990 p 18-20. 


The degree of parathormone, calcitonin, and gastrin 
system activity depending in the duration of weight- 
lessness conditions was compared in 19 cosmonauts, 
12 of which had seven-day flights, and 7 of which had 
flights lasting from 150 to 237 days. Blood samples 
were drawn 30 days before departure and 1, 7, and 
more days following arrival with the parathormone, cal- 
citonin, and gastrin concentrations calculated using 
standard commercial test kits. Members of the short- 
term flight group exhibited a 45 percent average eleva- 
tion in calcitonin, and a 44 percent gastrin content in- 
crease, while parathormone levels remained essential- 
unchanged. In members of the long-term flight 
group, parathormone levels were quite elevated and 
did not return to normal until 45 days after landing. Cal- 
citonin levels were substantially depressed ae in 
some subjects did not return to baseline levels 
end of the research period ag — after | i). 
Gastrin levels were 3.3 times ba ed than pre-flight 
concentrations, and normalized within 45 days after re- 
turning to earth. The results demonstrated that para- 
thormone and calcitonin help maintain calcium homeo- 
stasis by their opposite effects on calcium transport in 
the intestines and kidneys. The findings — that 
one of the reasons for hypergastrinemia following 
space flight may be the elevated parathormone level 
and abrupt decrease in calcitonin production. Further- 
more, it is probable that components of the system 
maintaining calcium homeostasis vary ss on 
the duration of weightless and functional activity o' 
related regulatory systems. 
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Joint Publications Research Service, Arlington, VA. 
Computer Tomography Measurement of Vertebral 
Bones and Mi s after Extended Manned Space 
Flights (Abstract Only). 

V. S. Oganov, K. Kann, A. S. Rakhmanov, and S. K. 
Ternovoy. 18 Apr 91, 1p 

In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 1. Trans. into English from Kosmicheskaya 
ee and Aviakosmicheskaya Meditsina (Moscow, 
USSR), V. 24, No. 4, Jul. - Aug. 1990 p 20-21. 


Computer tomography was employed to measure the 
mineral density of lumbar vertebrae spongy tissue and 
lumbar muscle mineral volume and density in four cos- 
monauts 1 to 3 months prior to and 20 to 27 days fol- 
lowing extended space yes (5 and 7 months). The 
results demonstrated a 7.8 percent decrease in calci- 
um density in the posterior vertebral bodies and a 4.4 
percent decrease in spinal muscle volume. Studies on 
volunteers on earth demonstrated a decrease in min- 
eral density in only 10 percent of the subjects. The lack 
of changes in some of the subjects in both groups was 
attributed to the effectiveness of preventive measures 
and defense mechanisms of the muscles and bones. 
The results demonstrated that the changes in bones 
and muscles were not dependent on the length of 
flight and that physical exercise did not completely pre- 
vent unfavorable changes. These data are of interest 
in assessing the risk of developing osteoporosis and 
the potential the skeleton has of losing its strength in 
conditions of weightlessness. Suggestions are also 
made for further studies on bone metabolism during 
space flights. 
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Biochemical investigations of the i 
system were conducted on 10 healthy male volunteers 
at -5 degrees antiorthostic tepoldneaia. The principal 
means of preventing tissue degeneration was physical 
exercise while lying down. Group A began exercisi | 
on day 20 of the experiment, while group B began 1 
days later. The 11 blood samples taken throughout the 
experiment were used to calculate the concentrations 
of thyrotropic hormone of the adenohypophysis, free 
thyroxin (FT sub 4) bound with thyroxin (T sub 4), and 
triiodothreonine (T sub 3). Radioimmunologic assay 
data detected no change in (T sub 4) concentrations 
and only a partial decrease in thyrotropic hormone. 
The data on (FT sub 4) suggest that inhibitory dissocia- 
tion of the protein-hormone bond occurs during an- 
tiorthostatic hypokinesia. The results demonstrated 
that the decreased concentrations of T3 observed 
during antiorthostatic hypokinesia may reflect a de- 
crease in plastic metabolism. The data also indicate 
that depression of (T sub 3) and (F sib 4) levels is due 
to enhance rates of utilization of these hormones by 
tissues in connection with increased motor activity and 
anaerobic processes. These findings suggest that ex- 
ercise in conjunction with antiorthistic hypokinesia de- 
creases the role of the humoral factor in activation of 
the thyroid by the adenohypophysis. This leads to a 
rs: ht decrease in thyroid activity which is manifest as 
ecrease in (FT sub 4) and (T sub 3) concentrations 
in the blood. Furthermore, these findings also demon- 
strated that exercise had no substantial effect on the 
functional activity of the hypophysis and thyroid. 
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In Its Jprs Report: Science and Technology. Ussr: Life 
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a and Aviakosmicheskaya Meditsina (Moscow, 
USSR), V. 24, No. 4, Jul. - Aug. 1990 p 30-32. 


Rheologic indicies of the blood and hemodynamics 
were compared in nine essentially healthy men aged 
25 - 42 — during various stages of 14-day antiorth- 
ostatic hypokinesia at -8 degrees. Blood was drawn 
from the cubital vein on days 3, 7, and 14 of antiorthos- 
tatic hypokinesia and exhibited a 124.4 percent in- 
crease in Cassion blood viscosity, a 25.9 percent de- 
crease in stroke volume, a 25.5 percent decrease in 
minute ss volume, and a 23.6 percent increase 
in total peripheral resistance. These data — that 
there is a close relationship between central hemodyn- 
amic and rheologic parameter indices in antiorthostatic 
hypokinesia. The negative correlation relationship be- 
tween total peripheral resistance and the dynamic vis- 
cosity of the blood is apparently associated with an in- 
creases in total peripheral resistance and blood vis- 
cosity as a result of slower circulation. Stases develop 
in the venous and capillary sections of the peripheral 
vascular system, and some of the formed elements of 
the blood are excluded from active circulation. All of 
these effects result in the additional opening of arterio- 
venous anastomoses in order to support adequate 
stroke and minute volumes. It is hoped that these stud- 
ies will contribute to an understanding of how to con- 
trol high blood viscosity, one of the risk factors of de- 
veloping ischemic heart disease. 
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Joint Publications Research Service, Arlington, VA. 
Biochemical Aspects of Human Adaptation to 
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tent (Abstract Only). 
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In Its Jprs Report: Science and Technology. Ussr: Life 
Sciences p 2-3. Trans. into English from Kosmiches- 
kaya wes and Aviakosmicheskaya Meditsina 
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The effects of relatively slight hyperoxia (pO2 of 300 
mm Hg) for 5 h and -8 degrees antiorthostasis were 
assessed on seven men aged 25 - 35 years in an alti- 
tude chamber set at 7,100 m. The test subjects were 
also exposed to thermal (37 C) and physical stress 
(600 kg/m/min) for 5 min in the first, third, and fifth 
hours in the chamber and for 25 min also during the 
fifth hour. Venous blood was drawn before and after 
each trial for purposes of calculating malonic dialde- 
hyde and self-induced lipid peroxidation levels. The re- 
sults demonstrated that during the five-hour antiorth- 
ostatic period without exertion, erythrocytic catalase 
activity activated the protection antioxidant system, 
while the formation of self-induced lipid peroxidation 
with exertion, the opposite was observed, i.e., normal- 
ization of metbolism. The results of the biochemical in- 
vestigations as a whole suggest that in 5 h of antiorth- 
ostasis at -8 my tay without exertion and with a pO2 
of 300 mm Hg there is an aspect of stressing erythro- 
cyte metabolism and compensating reactions. It was 
established that physical exercise in both regimens 
stabilizes the metabolic equilibrium that was distribut- 
ed in the cells, which is reflected in retention of the 
structural integrity of the erythrocyte membrane. In ad- 
dition, considering the degree of expression of the 
changes observed and si ins of reparations of the 
erythrocyte membrane, these manifestations are 
judged to be functionally somewhat reversible, struc- 
tural changes. 
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Ophthalmoergographic studies were conducted on 
three cosmonauts before, during, and after space flight 
to assess visual accommodation. The results revealed 
various degrees of deterioration in visual accommoda- 
tion due to peripheral and central fatigue as a result of 
overload on the visual analyzer. The findings point to 
the need for improving illumination aboard spacecraft 
and mitigation of close-up work to the extent possible. 
Additional measures will have to include prophylactic 
measures as well as to render the visual system more 
tolerant of prolonged stress. 
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Vestibular Reactions and Intersensory Interac- 
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Experiment (Abstract Only). 
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The responsiveness of opto- and vestibulooculomotor 
systems was analyzed in the course of Optokinez ex- 
periment performed in 1984 on cosmonauts involved 
in a joint 7-day Soviet-Indian space flight, and during a 
237-day mission aboard Salyut-7 space station. Al- 
though the subjects did not complain of motion sick- 
ness, the resultant data demonstrated that weightless- 
ness enhanced spontaneous eye movements (includ- 
ing nystagmus in one crew member), and led to dete- 
rioration of saccadic tracking, diminished the ampli- 
tude of saccadic movements and incidence of correc- 
tive microsaccades in fixation events. Compensatory 
counter-movement of the eyes during sidewise head 
movements was diminished while wearing dark glass- 
es, but did not disappear and was accompanied by low 
amplitude nystagmus. The findings were interpreted as 
a reflection of enhanced dynamic excitability of visual 
and vestibular afferent pathways and diminished static 
vestibular excitability. The diminished sensory re- 
sponse thresholds were attributed to the interplay of 
diminished proprioceptive inflow and abatement of 
corticofugal outflow, a combination which attenuates 
inhibition of subcortical formations by cortical regions. 
A more comprehensive assessment of the intersen- 
sory interactions would need to consider the effects of 
weightlessness on fluid displacement in the vestibular 
apparatus and its effects on brain function. 
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An analysis was conducted on the effects of increased 
respiratory resistance on physical performance and 
cardiorespiratory function. The study involved 13 
healthy males, 22 to 47 years old, subjected to an in- 
creasing physical load on an exercise bicycle at a rate 
of 30 W every 3 min in conjunction with respiratory (in- 
halatory and expiratory) resistance of 12, 16, 20 or 40 
cm H2/L x sec. The results showed that the maximum 
physical load tolerated under these conditions was in- 
versely related to the square root of the increase in 
respiratory resistance multiplied by 1.5. 
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An analysis was conducted on the psychogenic and 
physical factors of impact acceleration (10 to 16 Gs) 
as they affect tracking performance. The study was 
performed on nine healthy males, 18 to 20 years of 
age, subjected to six impact acceleration events in the 
head-pelvis projection (1 to 2 experiments/day at 2 to 
4 day intervals). Tracking and heart rate were moni- 
tored before and after the impact. The results demon- 
Strated that impact acceleration increased both the 
error rate and the response time to changes in signal 
frequency. In addition, psychogenic factors, as de- 
duced from the heart rate, were of major importance in 
determining the error rate. Accordingly, the mental 
stress represented by anticipation of the impact acted 
synergestically with physical stress on sensorimotor 
performance. Nevertheless, with repetition the degree 
of sensorimotor disturbances abated after successive 
impacts, and tracking performance improved. Conse- 
quently, emotional factors were shown to have posi- 
tive and negative components, s ting that a 
proper training and preparation may be employed in 
averting deterioration of sensorimotor performance 
due to physical stress. 
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Ten healthy males, 27 to 44 years old, were subjected 
to a 370 antiorthostatic (-8 degrees head inclination) 
hypokinesia to assess the effects of various schedules 
of physical activity on skeletal muscles at the ultras- 
tructural level. Examination of biopsies obtained from 
the gastrocnemius muscle showed that prolo an- 
tiorthostatic hypokinesia led to astrophobic c' 

and attenuation of metabolic processes. Regular peri- 
ods of exercise had beneficial effects on averting ad- 
verse changes, with the benefits showing a direct cor- 
relation with intensity and early institution. The exer- 
cise > gs was far less effective when delayed to 
the 120th day of bedrest. In general, examination of 
the myofibrils demonstrated that exercise-promoted 
recovery was favored by retention of normal structural 
relationships between actin and myosin. 
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Ultrastructural studies were performed on the soleus, 
gastrocnemius, and yp oe muscles of 334 g 
Wistar rats to assess the effect on a 13 day space 
flight aboard a Cosmos biosatellite. The study was de- 
signed to assess changes occurring in skeletal mus- 
cles differing in normal physiological requirements for 
contraction. Accordingly, minimal adverse changes of 
a readily reversible nature were evident in the dia- 

hragm. The atrophic changes were more pronounced 
in the gastrocnemius muscles than in the soleus, again 
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confirming the fact that baseline activity was a key 
factor in tolerating the adverse effects of weightless- 
ness. Assessment of neuromuscular junctions paral- 
leled the results obtained with the muscles. Fragmen- 
tation of the junctions was most pronounced in the 
gastrocnemius and was compounded by macrophage 
invasion. 
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The effects of a 7 day antiorthostatic, hypokinetic regi- 
men on the pumping and contractile activity of the left 
ventricle were studied in three rheses monkeys, weigh- 
ing 4.9 kg. The results showed that a -20 degree incii- 
nation resulted in a significant decrease in the end dia- 
stolic volume (12 percent), as well as a reduction in the 
stroke index (7 percent), end systolic volume (6 per- 
cent), ejection fraction (4 percent) and delta S (7 per- 
cent). The heart rate and cardiac index were increased 
. The changes 
pronounced after seven days 
when the animals were returned to the horizontal posi- 
tion, with the exception of the ejection fraction and 
delta S which remained unaltered. Consequently, the 
sequelae of seven days of antiorthostatic inesia 
consisted of diminished venous return and only moder- 
ate abatement of left ventricular contractility. 
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V. Y. Lukyanyuk, A. R. Kotovskaya, |. F. Vil-vilyams, 
L. Novak, and Y. Penyaz. 20 May 91, 2p 

In Its Jprs Report: Science and Tech . Ussr: Life 
Sciences p 3-4. Trans. into English from Kosmiches- 
kaya “wr | Aviakosmicheskaya Meditsina 
(Moscow, USSR), V. 24, No. 5, Sep. - Oct. 
34. 


The Penaz method of continuous, noninvasive moni- 
toring of arterial blood pressure (BP) was assessed for 
its diagnostic utility vis-a-vis resulting from re- 
distribution of blood volume. method is on 
measuring BP in a finger, with the palm maintained at 
heart level. The study was conducted on 25 to 45 year 
old subjects after 240 days of simulated weightless- 
ness (antiorthostasis at -8 degrees), and involved pas- 
sive antiorthostatis at 75 degrees for 20 min or nega- 
tive pressure suits (-25 to -60 mm Hg) on the lower half 
of the trunk for 25 min. The results demonstrated that 
incipient syncope was preceded by onset of second 
and third order BP waves on servotonograms. In addi- 
tion, of these wave patterns was accom- 
panied by a sharp fall in pulse pressure to critical levels 
due to reduction in the stroke volume and diminished 
venous return. The Penaz method was demonstrated 
to provide an earlier indication of such events than the 
use of discrete methods for BP monitoring. 
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In Its Jprs Report: Science and Tech . Ussr: Life 
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Electrooculographic studies revealed the state of ves- 
tibular function and the se lems interacti 
with it 30 days before a flight on 0-1, 2-3, 5-6, 8-1 
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and, sometimes, 14-15 and 75 days after the flight. 
The study assessed the characteristics of spontane- 
ous nystagmus and positional nystagmus after passive 
(on a tilt-table) a of body position and during 
vestibular, oculovestibular, proprioceptive stimulation 
and during cerebellar tests in the sitting position, clin- 
ostatic, antiorthostatic and orthostatic positions. A\ 
cosmonauts (except some crew commanders) dis- 
played signs of vestibular dysfinction with differing de- 
grees of pronouncement of illusory, motor and auto- 
nomic reactions. The dysfunction was transitory and 
reflected normally proceeding adaptation to a new 
sensory environment. The oe employed per- 
mitted differentiation of mechanisms of vestibular dys- 
function revealed after the flight. Some cosmonauts 
showed nystagmoid responses only in tilt-table tests 
while others displayed them as a result of additional 
proprioceptive and oculovestibular stimulation and in 
cerebellar coordination tests. The study made it possi- 
ble to differentiate pathogenesis of vestibular dysfunc- 
tions and to study ways and forms of adaptation of 
vestibular function to gravitation. 
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A study of the effect of whole-body vertical vibrational 
acceleration with a peak at mean geometric frequen- 
cies of 31.5 and 60 Hz octave bands, equalling 66 and 
76 dB respectively and constant wide-band noise with 
sound pressure of 85 DBa and 90 dBLin on the mem- 
branous labyrinth of the cochlea and receptor cells of 
the semicircular canals was described and discussed. 
Male guinea pigs (90) underwent the effect of these 
factors for 1, 5, 10, 15, 20, 60, and 90 days for 3 hours 
daily. After the experiments, the guinea pigs were de- 
capitated and histological sections were studied by 
electron microscopy. The combined effect of the noise 
and vibration injured the receptor cells of the auditory 
analyzer and affected the spiral — especially. 
Changes observed appeared as rhythmic functional 
pulsation of the nuclei with deformation of the cellular 
nuclei in some cases. The phenomena increased with 
an increase of the duration of effect and embraced 
almost all sensitive cells of the spiral organ. Electron 
microscopy data showed changes not only of the 
nuclei cf the injured sensitive cells but also of the en- 
doplasmic reticulum of the cytoplasm, especially with 
changes of the mitochondria and simultaneous 
changes of the endoplasmic reticulum membranes. 
These changes were reversibly for up to 20 days. After 
~— exposure (60 and 90 days) changes in hair cells 
of spiral organ involving deformation and disinte- 
gration of chromatin, mitochondria, and endoplasmic 
reticulum membranes were irreversible and caused 
decay of the injured cells. 
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In NASA. Goddard Space Flight Center, Proceedings 
of the Second Annual NASA Science Internet User 
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The NASA Science Internet, (NSI) was established in 
1987 to provide NASA’s Offices of Space Science and 
Applications (OSSA) missions with transparent wide- 
area data connectivity to NASA’s researchers, compu- 
tational resources, and databases. The NSI Office at 
NASA/Ames Research Center has the lead responsi- 
bility for implementing a total, open networking pro- 
gram to serve the OSSA community. NSI is a full-serv- 
ice communications provider whose services include 
science network planning, network engineering, appli- 
cations development, network operations, and net- 
work information center/user support services. NSI’s 
mission is to provide reliable high-speed communica- 
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tions to the NASA science community. To this end, the 
NS! Office manages and operates the NASA Science 
Internet, a multiprotocol network currently supporting 
both DECnet and TCP/IP tegpgn NSI utilizes state- 
of-the-art network technology to meet its customers’ 
requirements. THe NASA Science Internet intercon- 
nects with other national networks including the Na- 
tional Science Foundation’s NSFNET, the Department 
of Energy’s ESnet, and the Department of Defense’s 
MILNET. NSI also has international connections to 
Japan, Australia, New Zealand, Chile, and several Eu- 
ropean countries. NS! cooperates with other govern- 
ment agencies as well as academic and commercial 
organizations to implement networking technologies 
which foster interoperability, improve reliability and 
performance, increase security and control, and expe- 
dite migration to the OSI protocols. 
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Contract NGT-44-005-803 

In Houston Univ., NASA/ASEE Summer Faculty Fel- 
lowship Program, 1990, Volume 1 13 p. 


The measurement of total body water (TBW) is funda- 
mental to the study of body fluid changes consequent 
to microgravity exposure or treatment with microgra- 
vity countermeasures. Often, the use of radioactive 
isotopes is prohibited for safety or other reasons. It 
was selected and implemented for use by some John- 
son Space Center (JCS) laboratories, which permitted 
serial measurements over a 14 day period which was 
accurate enough to serve as a criterion method for 
validating new techniques. These requirements result- 
ed in the selection of deuterium oxide dilution as the 
method of choice for TBW measurement. The devel- 
opment of this technique at JSC is reviewed. The rec- 
ommended dosage, body fluid sampling techniques, 
and deuterium assay options are described. 
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E. J. Boyd. Dec 90, 17p 
Contract NGT-44-005-803 
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lowship Program, 1990, Volume 1 17 p. 


The biotechnology group at NASA Johnson Space 
Center is developing systems for culturing mammalian 
cells that stimulate some aspect of microgravity and 
omy a low shear environment for microgravity- 
sed studies on suspension and anchorage depend- 
ent cells. The design of these vessels for culturing 
cells is based on the need to suspend cells and aggre- 
gates of cells and microcarrier beads continually in the 
culturing medium. The design must also provide suffi- 
cient circulation for adequate mass transfer of nutri- 
ents to the cells and minimize the total force on the 
cells. Forces, resulting from sources such as hydrody- 
namic fluid shear and collisions of cells and walls of 
the vessels, may damage delicate cells and degrade 
the formation of three dimensional structures. This 
study examines one particular design in both unit gravi- 
ty and microgravity based on two concentric cylinders 
rotating in the same direction at different speeds to 
create a Couette flow between them. A numerical sim- 
ulation for the flow field and the trajectories of particles 
in the vessel. The flow field for the circulation of the 
culturing medium is modeled by the Navier-Stokes 
equations. The forces on a icle are assumed to be 
drag from the fluid’s circulation, buoyancy from the 
gravitational force and centrifugal force from the rota- 
tion of the vessel. The problem requires first solving 
the system of partial differential equations for the fluid 
flow by a finite difference method and then solving the 
system of ordinary differential equations for the trajec- 
tories by Gear’s stiff method. Results of the study indi- 
cate that the trajectories in unit gravity and microgra- 
are very similar except for small spatial deviations 

on the fast time scale in unit gravity. The total force per 


unit cross sectional area on a particle in microgravity, 
however, is significantly smaller than the correspond- 
ing value in unit gravity, which is also smaller than an- 
ticipated. Hence, this study indicates that this design 
for a bioreactor with optimal rates of rotation can pro- 
vide a PS environment for culturing cells in microgra- 

. adequate circulation and minimal force on the 
cells. 
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27088 18-99). 


Computer simulations of shuttle missions have 
become increasingly important during recent years. 
The complexity of mission planning for satellite launch 
and repair operations which usually involve EVA has 
led to the need for accurate visibility and access stud- 
ies. The PLAID modeling package used in the Man- 
Systems Division at Johnson currently has the neces- 
sary capabilities for such studies. In addition, the mod- 
eling package is used for spatial location and orienta- 
tion of shuttle components for film overlay studies 
such as the current a of the hydrogen leaks 
found in the shuttle flight. However, there are a number 
of differences between the simulation studies and 
actual mission viewing. These include image blur 
caused by the finite resolution of the CCT monitors in 
the shuttle and signal noise from the video tubes of the 
cameras. During the course of this investigation the 
shuttle CCT camera and monitor parameters are incor- 
porated into the existing PLAID framework. These pa- 
rameters are specific for certain camera/lens combi- 
nations and the SNR characteristics of these combina- 
tions are included in the noise models. The monitor 
resolution is incorporated using a Gaussian spread 
function such as that found in the screen phosphors in 
the shuttle monitors. Another difference between the 
traditional PLAID generated images and actual mission 
viewing lies in the lack of shadows and reflections of 
light from surfaces. Ray tracing of the scene explicitly 
includes the lighting and material characteristics of 
surfaces. The results of some preliminary studies using 
ray tracing techniques for the image generation proc- 
ess combined with the camera and monitor effects are 
also reported. 
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Previous research indicated that mouse bone marrow 
cells could be grown in conditions of simulated micro- 
gravity. This environment was created in rotating bior- 
eactor vessels. On three attempts mouse cells were 
grown successfully in the vessels. The cells reached a 
stage where the concentrations were doubling daily. 
Phenotypic analysis using a panel of monoclonal anti- 
bodies indicated that the cell were hematopoietic pluri- 
potent stem cells. One unsuccessful attempt was 
made to reestablish the immune system in immuno- 
compromised mice using these cells. Since last 
summer, several unsuccessful attempts were made to 
duplicate these results. It was determined by electron 
microscopy that the cells successfully grown in 1989 
contained virus particles. It was suggested that these 
virally parasitized cells had been immortalized. The 
work of this summer is a continuation of efforts to grow 
mouse bone marrow in these vessels. A number of 
variations of the protocol were introduced. Certified 
pathogen free mice were used in the repeat experi- 
ments. In some attempts the medium of last summer 





was used; in others Dexture Culture Medium contain- 
ing Iscove’s Medium supplemented with 20 percent 
serum and 10-6 M hydrocortisone. Efforts this 
summer were directed solely to a the work of 
last summer. Plans were made for investigations if 
stem cells were isolated. Immortalization of the undif- 
ferentiated stem cell would be attempted by transfec- 
tion with an oncogenic vector. Selective differentiation 
would be induced in the stem cell line by growing it with 
known growth factors and immune response modula- 
tors. Interest is in identifying any surface antigens 
unique to stem cells that would help in their character- 
ization. Another goal was to search for markers on 
stem cells that would distinguish them from stem cells 
committed to a particular lineage. If the undifferentiat- 
ed hematopoietic stem cell was obtained, the path- 
ways that would terminally convert it to myeloid, ly- 
phoid, erythroid, or other cell lines would be studied. 
Transfection with a known gene would be attempted 
and then conversion to a terminally identifiable cell. 
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To achieve permanent human presence and activity 
on the moon, oxygen is required for both life support 
and propulsion. Lunar oxygen production using re- 
sources existing on the moon will reduce or eliminate 
the need to transport liquid oxygen from earth. In addi- 
tion, the co-products of oxygen production will provide 
metals, structural ceramics, and other volatile com- 
pounds. This will enable development of even greater 
self-sufficiency as the lunar outpost evolves. limenite 
is the most abundant metal-oxide mineral in the lunar 
regolith. A process involving the reaction of ilmenite 
with poet or at 1000 C to produce water, followed by 
the electrolysis of this water to provide oxygen and re- 
cycle the hydrogen has been explored. The objective 
of this 1990 Summer Faculty Project was to design a 
lunar oxygen-production plant to provide 5 metric tons 
of liquid oxygen per year from lunar soil. The results of 
this study describe the size and mass of the equip- 
ment, the power needs, feedstock quantity and the en- 
gineering details of the plant. 
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No abstract available. 
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Sciences p 1. Trans. into English from Kosmicheskaya 
Biologiya | Aviakosmicheskaya Meditsina (Moscow, 
USSR), V. 3, No. 5, Sep. - Oct. 1989 p 9-12. 


ibe apne ny ay tests were conducted on opera- 
tors to assess the effects of weightlessness on sen- 
sorimotor efficiency and operational task performance. 
Weightlessness was simulated by a -10 degree ortho- 
static position for 6 days, with a pressure suit lying 
excess pressure of 60 mm Hg to the lower half of the 
body, and one-day imersion in water. The results dem- 
onstrated that after a period of weightlessness, fine 
motor coordination and performance suffer in the im- 
mediate post weightlessness period, which may be a 
critical factor upon entering the earth’s atmosphere 
after space flight. The deterioration in performance 
was described as deautomation of learned habits as a 


result of changes in the functional status of the motor 
analyzer and proprioception. Deterioration was evident 
in loss of strength and endurance, as well as in over- 
estimation of effort required for task completion. In 
practical terms, these observations indicate that upon 
re-entering the earth’s gravitational field, the pilot’s 
motor activity will be regulated essentially by the 
second signal level. Accordingly, performance under 
these conditions may be predicted from evaluation of 
differential thresholds of proprioceptive sensitivity, and 
training of space crews should encompass conditions 
involving distorted proprioception. 
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USSR), V. 3, No. 5, Sep. - Oct. 1989 p 43-47. 


Changes in bone density in response to a 370 day regi- 
men of antiorthostatic (-5 degree) hypokinesia were 
studied in nine men, 27 to 41 years old, four of whom 
(Group A) engaged in physical exercise throughout the 
experiment, and five of whom (Group B) were started 
on physical exercise beginning with day 120. Data de- 
rived from a variety of noninvasive techniques demon- 
strated to a decrease in density of lumbar vertebrae, 
diaphyses of the femur, tibia, and forearm bones in 
most of the subjects with considerable individual varia- 
bility. The changes, however, were less pronounced in 
the initial stages in subjects on continuous training. 
Furthermore, calcium losses from the diaphyses were 
rather limited and were usually less than 1 percent per 
month. The most pronounced changes were in the 
density of the femoral neck, which may be used as an 
indicator of calcium loss under these conditions. Initi- 
ation of physical exercise at day 120 prevented further 
calcium loss from the femoral neck in Group B, but did 
not lead to reversal. 
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In order to obtain a better understanding of factors af- 
fecting human physiology under space flight condi- 
tions, nine men 27 to 42 years old were subjected to 
370 days of orthostatic hypokinesia at an angle of -5 
degrees. Physical exercise and chemotherapeutic 
measures intended to mitigate the adverse effects of 
hypokinesia were implemented in one group (Group A) 
of four men on day 25, and in the remaining five sub- 
jects on day 120 (Group B). The monitoring of serum 
protein patterns and urea, uric acid, and creatinine 
levels, in conjunction with urine levels of uric acid and 
creatinine, demonstrated, for the most part, little devi- 
ation from control values. However, urine creatinine 
levels revealed predominance of catabolic processes 
in the muscle tissues, and depression of serum 
alpha(sub 2)-globulins reflected depression of hepatic 
biosynthetic potential. Elevation of beta-gobulins in 
both groups indicated an increase in serum concentra- 
tion of low-density lipoproteins. The urinary creatinine 
levels in Group A individuals remained normal for ap- 
proximately 170 days, but thereafter rose to the unfa- 
vorable high level seen in Group B subjects. 
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Reasons for Inflight Deterioration of State of 
Health in Pilots. Report 2. 

Abstract Only. 

V. Y. Yastrebov, and V. V. Shcherbinskiy. 7 Feb 91, 
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Sciences p 3. Trans. into English from Voyenno-Medit- 
— Zhurnal (Moscow, USSR), No. 10, Oct. 1989, p 


The second part of a report is presented on factors 
underlying inflight deterioration of health in pilots, usu- 
ally described in the literature as fatigue related to 
mental and physical stress. Current findings indicate 
that the physiological changes implicated in this condi- 
tion are vagotonia, spasmophilia, and functional hy- 

lycemia. Equally significant is the fact that psycho- 
logical factors are involved in 55 to 85 percent of the 
cases, in conjunction with physical stress factors. Al- 
though greater insight was obtained into the pathoge- 
netic mechanisms underlying inflight deterioration of 
physical and mental faculties, prevention and treat- 
ment modalities will have to be placed on a firmer 
— through further research to ensure greater 
ight safety. 
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The purpose of research on 370-day antiorthostatic 
hypokinesia was to improve the complex of preventive 
measures that are designed for use during long space 
flights. The main objectives were: (1) to improve the 
physical conditioning system; (2) to study the effective- 
ness of pharmaceutical preparations that avert meta- 
bolic chai in tissues of the locomotor system, to 
study me’ lism, and to ensure an adequate level of 
energetic and plastic processes during times of inten- 
sive physical conditioning; and (3) to assess the effec- 
tiveness of means for day-to-day correction for hemo- 
dynamic shifts and hydro-ionic homeostasis. 
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Space flight, with its unique environmental constraints 
such as immobilization, decreased and increased 
pressures, and radiation, is known to affect testicular 
morphology and spermatogenesis. Among the several 
pore experiments and animals on board 
COSMOS 1887 Biosputnik flight were 10 rats, from 
which were collected testicular tissue. Average 
weights of flight tests were 6.4 pct. below that of the 
vivarium control when normalized for weight loss/100 
grams body weight. Counts of surviving spermatogonia 
per tubule cross section indicated an average of 39 
spermatogonia for flight animals, 40 for synchronous 
controls and 44 for the vivarium controls. Serum tes- 
tosterone was significantly decreased when compared 
to basal controls but the decrease was not significant 
when compared in vivarium and synchronous control 
groups. The significant decrease in spermatogonia 
and the decrease in serum testosterone are similar to 
that in animals flown on Space Lab 3 (Challenger Shut- 
tle). 
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Vectorisation et Parallelisation du Code 
AEROLOG3D en Collaboration avec la MATRA 
(Vectorization and Adaptation for Parallel Proc- 
essing of the AEROLOG3D Code in Collaboration 
with MATRA Co). 

Final rept. 

F. X. Roux. Jan 90, 42p ONERA-RF-37/3479-CY 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The research conducted under the contract in 1989 
covered three areas: vectoral optimization of the ex- 
plicit Aerolog3D code on Cray-XMP and Cray-2 ma- 
chines; adaptation of the code for parallel processing, 
using the grid sub-structural partitioning technique on a 
Cray-2 computer; and a general study of subdomain 
solution methods, to pave the way for parallel-process- 
ing adaptation of an implicit phase of the code. A 
Matra engineer joined ONERA’s Parallel Computing 
subdivision to carry out the first two tasks, and was 
trained in vectorization and parallel-processing tech- 
niques on Cray machines. Matra Company wrote up 
the results of the vectoral optimization of the code. 
The report presents the results of adapting the explicit 
code for parallel processing on a Cray-2 and the gen- 
eral study of subdomain methods. 
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163,786 

AD-A238 072/3/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Medicine. 

Some Personality Characteristics of Air Traffic 
Control Specialist Trainees: Interactions of Per- 
sonality and Aptitude Test Scores with FAA Acad- 
emy Success and Career Expectations. 

Final rept. 

L. G. Nye, and W. E. Collins. May 91, 15p Rept no. 
DOT/FAA/AM-91/8 


The State-Trait Personality Inventory (STPI) is a self- 
report inventory which measures anxiety, curiosity, and 
anger. The three ‘trait’ scale scores are determined by 
the frequency of each emotion as stable personality 
constructs. The Multiplex Controller Aptitude Test 
(MCAT) is the primary selection test completed by 
ATCS applicants. The STPI was given to 1,284 stu- 
dents who entered the FAA Academy nonradar screen 
program between October 1986 and September 1987. 
Men and women ATCS trainees exhibited less anxiety 
and anger than normative groups of college students 
and Navy recruits. Also, in most comparisons, the 
ATCS sample indicated greater curiosity. ATCS pass 
rates were reduced within each MCAT score level for 
the groups of entrants with anxiety or anger scores 
above the normative levels. Personality trait profiles 
differed significantly for groups when they were cate- 
gorized by both self-expected job performance levels 
and job satisfaction, but not aptitude score levels. 
Analyses indicated significant relationships between 
anxiety and lower job performance self-expectations 
and between curiosity and higher self-expected job 
satisfaction. FAA Academy entrants have a group pro- 
file indicating relatively low levels of trait anxiety and 
anger. Personality factors can impact (a) the predictive 
validity of the MCAT in determining a student’s apti- 
tude for learning air traffic control principles/proce- 
dures and (b) potentially, organizational goals such as 
increasing employee job satisfaction. 


163,787 
AD-A238 090/5/GAR PC A04/MF A01 
Computer Resource Management, Inc., Herndon, VA. 
National Airspace System Communications Oper- 
ational Concept. 
Technical rept. 
W. Trent, T. Pickerell, and H. Nelson. May 91, 67p 
Contract DTFA01-91-Y-01004 


A requirement for the National Airspace System (NAS) 
is to provide for communications, as identified in the 
NAS System Requirement Specification, NAS-SR- 
1000 (NASSRS). This document presents a concept of 
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operation for air-ground, ground-ground communica- 
tions connectivity and —-’. and national emer- 
gency communications. This concept describes the 
capabilities and shows the relationships between sub- 
systems, facilities, information, and operators/users. It 
is intended to provide a common perspective for per- 
sonnel involved in communication activities, assist in 
determining whether communications meet formal re- 
quirements, and support coordination among the orga- 
nizations involved. This concept describes communi- 
cations as specified in paragraph 3.6 of the NASSRS 
including paragraphs 3.6.1, 3.6.2, 3.6.3, and 3.6.4. This 
concept is one of eight operational concepts. The re- 
maining yet to be written concepts will complete the 
description of the system requirements as detailed in 
the NASSRS. The eight operational concepts are: 
Communications (NAS-SR-136); Navigation (NAS-SR- 
134); rye (NAS-SR-133); Maintenance and 
Support (NAS-SR-137); System Effectiveness (NAS- 
SR-138); Air Defense (NAS-SR-135); Flight Planning 
(NAS-SR-131); and Support of Military Operation 
(NAS-SR-3.2.10). 


163,788 

AD-A238 267/9/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Aviation Medicine. 

Selection of Air Traffic Controllers: Complexity, 
Requirements, and Public Interest. 

Final rept. 

H. Wing, and C. A. Manning. May 91, 43p Rept no. 
DOT/FAA/AM-91/9 


The essays in this technical report represent presenta- 
tions made as part of a symposium entitled Selection 
of Air Traffic Controllers: Complexity, Requirements, 
and Public Interest. The symposium was presented at 
the 98th Annual convention of the American Psycho- 
— Association, August 10-14, 1990, in Boston, 

The presentations address the diverse process of 
valid selection for a highly demanding occupation in 
the career Federal civil service: the air traffic control 
specialist. Although the military services and a growing 
number of ree ig and universities provide training in 
air traffic control, the Federal Aviation Administration 
has up to now maintained fairly strict and restricted 
access to most of the required selection and training 
for this highly visible job whose occupants are per- 
ceived to hold the nation’s air traffic and safety in their 
hands. Each of the accompanying reports discusses a 
different component of the selection process for air 
traffic controllers. 


163,789 

AD-A238 278/6/GAR PC A04/MF A01 
Department of Transportation, Washington, DC. 
Sources and Air Carrier Use of Aviation Weather 
Information. 

Final rept. Jan 88-Mar 89. 

J. Turner, and M. S. Huntley. Jun 91, 56p DOT- 
VNTSC-FAA-91-1, DOF/FAA/FS-91/1 


This report is concerned with the use of weather infor- 
mation by air carriers. It describes the type of informa- 
tion obtained, the sources of that information, and the 
training provided to pe crews in the interpretation 
and use of weather information. Data from 17 major 
and regional airlines and seven vendors were included 
in this study. In addition, the results of a limited survey 
of airline pilots conducted by ALPA were used. It was 
found that despite the fact that a great deal of terminal 
in route, and forecast weather information is available, 
flight crews often receive less information than they 
would like, and much of what they receive is not timely. 
Examples of weather not provided by some companies 
includes station weather observations or forecasts for 
the areas of departure, in route, or destination. This 
report includes recommendations for the minimum 
amount and type of weather information that should be 
disseminated to airline flight crews for preflight brief- 
ings. 


163,790 

AD-A238 315/6/GAR PC A04/MF A01 

Federal Aviation Administration, Washington, DC. 

Office of Aviation Policy and Plans. 

Establishment Criteria for Integrated Wind Shear 

Detection Systems: Low-Level Wind Shear Alert 

System (LLWAS), Terminal Doppler Weather 

ve _ (TDWR), and Modified Airport Surveillance 
adar. 

E. P. Soffer. Dec 90, 53p Rept no. FAA-APO-90-13 


This report presents an integrated, site-specific, bene- 
fit-cost analysis of three wind shear detection systems: 


the low-level wind shear alert system (LLWAS), termi- 
nal doppler weather radar (TDWR), and airport surveil- 
lance radar modified for wind shear detection. Based 
on this analysis, a benefit-cost investment decision 
model has been developed. This investment decision 
(criteria) model will be incorporated into FAA-APO’s 
Aviation Data Analysis (ADA) System. Application of 
the establishment criteria documented in this report 
will enable the FAA to prioritize alternative investments 
among wind shear detection equipment types as well 
as sites, so as to maximize the return on investment 
dollars. For purposes of APS-1 criteria, FAA toward air- 
ports with a net present value (NPV) of zero or greater 
for a particular wind shear detection system will be 
considered establishment candidates for that system. 
If more than one system yields an NPV greater than or 
equal to zero at a particular site, then the one with the 
highest (positive) NPV is recommended for that site. 


163,791 

AD-A238 353/7/GAR PC A08/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Locating Direction Finders in a Generalized Search 
and Rescue Network. 

Master’s thesis. 

J. M. oar: Mar 91, 167p Rept no. AFIT/GOR/ 
ENS/91 


A multiobjective linear programming approach is ap- 
plied to the problem of locating receiving stations and 
HFDF receivers in a search and rescue network in 
order to maximize the expected number of distress sig- 
nals that are geolocated. The multiobjective formula- 
tion is made up of two contrasting objectives: one 
maximizes the expected accurate lines of bearing, and 
one minimizes the excess coverage in the network. 
The individual objectives are weighted and combined 
into a composite objective function. The resulting 
problem is expressed as a two-stage network flow 
problem and is solved — SAS LP with a limited 
number of binary variables. The problem is iteratively 
solved for several weightings of the composite objec- 
tive function. The United States is building a worldwide 
network of search and rescue (SAR) stations for per- 
forming SAR over broad ocean areas. The objective of 
this network is to geolocate distress signals from air- 
craft and ships in order to initiate SAR missions. 


163,792 

AD-A238 524/3 
Princeton Univ., NJ. 
Optimal Aircraft Performance during Microburst 
Encounter. 

M. L. Psiaki, and R. F. Stengel. Apr 91, 8p ARO- 
25264.11-MA 

Contract DAAL03-89-K-0092 

Availability: Pub. in Jnl. of Guidance, v14 n2 p440-446 
Mar-Apr 91. Available only to DTIC users. No copies 
furnished by NTIS. 


No abstract available. 


Not available NTIS 


163,793 

MIC-91-04634/GAR PC E07/MF E01 
Transport Canada. Air Statistics and Forecasts, 
Ottawa (Ontario). 

Canada. Transport Canada. Air Statistics and Fore- 
casts: Air traffic review, 1987. 

Annual publication. 

c1989, 55p 


Annual report presenting an overview of the Canadian 
air travel industry, including air traffic at the major air- 
ports; Level | carriers’ system traffic and financial re- 
sults; and fleet acquisitions. Air traffic in the US, over 
the North Atlantic and internationally is also discussed 
in comparison with Canadian traffic. 


163,794 
N91-26433/3/GAR PC A07/MF A02 
MITRE Corp., McLean, VA. 

Functional Baseline Specification for ATC Data 
Link Service Implementation in the Host Computer 
System. 

Final Report. 

F. Buck, 4 Cratch, H. Gabrieli, and D. Sweeney. Jun 
91, 134p DOT/FAA/CT- 91/12, MTR-90W00164 
Contract DTFA01-89-C-00001 


This specification defines the requirements for imple- 
menting the initial air traffic control (ATC) data link 
services in the host computer system. In addition to 
describing how each of the initial services operate in 
the context of current host processing, the new con- 





troller data entries and display features associated 
with each of the initial data link services are defined. 
System supervisory and support functions are also 
specified. 


163,795 

N91-27146/0/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

New York Area Control Facility/Metroplex Control 
Facility Vulnerability Analysis. 

Technical Report, Oct. 1990 - Feb. 1991. 

A. L. Adkins, and A. P. Pomerantz. Apr 91, 42p 
DOT/FAA/CT-TN91/21 

Contract F-2006E 


The results are presented of an analysis of the impact 
of a New York Area Control Facility (ACF) or Metroplex 
Control Facility (MCF) failure under three different 
MCF configurations. This — was conducted 
using the National Hey owe, ystem Performance 
Analysis Capability (NASPAC) simulation model to 
assist ATR-310 and the Eastern Region on defini 
end-state configurations for the New York ACF/MCF. 
A discussion is presented of the facilities and proce- 
dures invoived in an ACF/MCF failure along with the 
analysis approach, and the results of the analysis. 


163,796 

N91-27404/3/GAR PC A07/MF A02 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Controller Evaluation of initial Data Link en Route 
Air Traffic Control Services: Mini Study 3. 

Final Report. 

H. Marek, E. Shochet, E. Darby, F. Buck, and D. 
Sweeney. Jun 91, 131p DOT/FAA/CT-91/11 
Contract T2001G 


The results of Mini Study 3 conducted November 5-9, 
1990 are presented. This Mini Study was conducted at 
the Federal Aviation Administration (FAA) Technical 
Center utilizing the Washington Air Route Traffic Con- 
trol Center (ARTCC) airspace in the Data Link test bed. 
Initial Data Link en route services were evaluated in 
order to identify service delivery methods which opti- 
mize the human computer interface. Controllers from 
the Air Traffic Data Link Validation Team participated 
in this study. 


163,797 

PBS1-221200/GAR PC A06/MF A02 
Federal Aviation Administration, Washington, DC. 
Federal Aviation Administration Telecommunica- 
tions Strategic Plan. 

Oct 90, 108p 


The plan has been developed to ensure that the high 
levels of telecommunications services required to sup- 
port all aspects of National Airspace System (NAS) 
operational and Federal Aviation Administration (FAA) 
administrative requirements are available at the right 
time, in the right place, and at the lowest possible cost. 
The plan is composed of six major sections: Introduc- 
tion, Goals and Objectives; Requirements; Optimum 
Communications Approach; Operations, Administra- 
tion, and Maintenance (OA&M); and Transition Strate- 
gy. It provides a detailed look at the strategic planning 
process used, and documents the specific current and 
future FAA telecommunications requirements. It exam- 
ines the baseline telecommunications architecture and 
significant technology trends. It also describes the 
F, optimum communications approach, and dis- 
cusses the need for an integrated approach to OA&M. 
Finally, the plan presents a detailed transition strategy. 


163,798 

PB91-226985/GAR PC A03/MF A01 
Corporate Services for the Deaf, Inc., Phoenix, AZ. 
Airport TDD Access: Two Case Studies. 

Sep 90, 19p 

Sponsored by Architectural and Transportation Bar- 
riers Compliance Board, Washington, DC. 


The technical assistance document describes the ac- 
tivities of Baltimore-Washington and Miami Interna- 
tional Airports to provide TDD access under a project 
sponsored by the Board and administered by the De- 
partment of Transportation. The report also describes 
a visual paging system. The document is expected to 
help airport designers and planners better meet the 
needs of hearing-impaired travelers. 


163,799 
PBS1-227090/GAR PC A03/MF A01 


Transportation Research Board, Washington, DC. 
Airport Capacity and Operations, 1991. 
Transportation research record. 

N. C. Kassabian, A. G. Tobias, L. Crayton, K. 
Solomon, and N. Solomon. 1991, 50p TRB/TRR- 
1296, ISBN-0-309-05102-9 

Library of Congress catalog card no. 91-22605. 


Contents: 

Analysis of National Delays and Throughput 
Impacts of a New Denver Airport; 

Interactive Airport Landside Simulation: 

An Object-Oriented Approach; 

Evaluating Performance and Service Measures 
for the Airport Landside; 

Assessing Tiltrotor Technology: 

A Total Logistics Cost Approach. 


Marine & Waterway Transportation 


163,800 

MIC-91-04597/GAR PC E07/MF E01 
Great Lakes Pilotage Authority (Canada). Cornwall 
(Ontario). 

Great Lakes Pilotage Authority (Canada): Annual 
report 1985. 

c1986, 17p SSC-TG-1-1985 

Text in English and French (Bilingual). 


The objectives of the Authority are to establish, oper- 
ate, maintain and administer a pilotage service in all 
Canadian waters in Ontario, Manitoba and in Quebec 
south of the northern entrance to the St. Lambert 
Lock. The annual report presented here, gives an 
overview of the year’s activities, a historical data sum- 
mary for 5 years, and a financial statement. 


Metropolitan Rail Transportation 


163,801 
PB91-221028/GAR 
Federal Railroad Administration, Washington, DC. 


PC A03/MF A01 


Safety of High Speed Magnetic Levitation Trans- 
portation Systems. Preliminary Safety Review of 
the Transrapid Maglev System. Moving America: 
New Directions, New Opportunities (Executive 
Summary). 

Apr 91, 39p 

See also PB91-129684. 


The use of magnetically levitated (maglev) vehicles for 
high speed guided ground transportation could easily 
become a reality in this decade. The first such system 
will likely be the Florida Maglev Demonstration Project 
in Orlando. A result of this encouraging development is 
that there exists a need for the assessment of the 
safety aspects of this new form of guided ground trans- 
rtation. This requirement is the responsibility of the 
Federal Railroad Administration which is char with 
the safety of maglev systems in the United States in 
the Rail Safety Improvement Act of 1988. The first in a 
series of reports that will address high speed maglev 
transportation safety, the Executive Summary and its 
companion report illustrate the system safety ap- 
proach that will be taken as the maglev safety evalua- 
tion project develops. This and future studies will focus 
initially on the German Transrapid electromagnetic (or 
attractive) technology. Further studies will review 
maglev safety standards, operations and maintenance 
uidelines and the certification testing used in Europe. 
fety verification test requirements will also be estab- 
lished for new U.S. installations. Before FRA’s mul- 
tiyear safety assurance program is complete, both the 
electromagnetic (attractive) and electrodynamic (re- 
pulsive) maglev technologies will have been covered. 


163,802 

PB91-227207/GAR PC A02/MF A01 

Architectural and Transportation Barriers Compliance 

Board, Washington, DC. 

Transit Facility Design for Persons with Visual Im- 
irments. 


pai 
1991, 7p 


The recommendations contained in the pamphlet are 
primarily intended to help transit facility ey and 
operators create safe systems, but much of the advi- 


163,805 
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sory guidance is also applicable to other types of facili- 
ties. The publication contains advisory guidance ex- 
tracted from Board-sponsored research on detectable 
surface treatments, slip resistant surfaces, and sig- 
nage and lighting for persons with low vision. The infor- 
mation is expected to be of particular interest to transit 
facility designers and operators and consumers. 


163,803 

PB91-227264/GAR PC A11/MF A03 
West —— Univ., sg Harley O. Staggers 
National Transportation Center. 
Planner’s Guide to Cable-Propelied People Mover 
Systems for Urban Activity Centers. 

Final rept. 1 Jan-31 Dec 90. 

E. S. Neumann. Dec 90, 249p MAUTC-WVU-1 
Sponsored by Mid-Atlantic Universities Transportation 
Center, University Park, PA., and Department of Trans- 
portation, Washington, DC. University Transportation 
Centers Program. 


The guide presents a system for classifying cable-pow- 
ered people movers and discusses urban applications. 
Parametric models are presented which relate system 
design features such as length, velocity, and vehicle 
capacity to system design capacity. In-depth technical 
descriptions are provided for the Otis Shuttle, Soule 
SK, VSL Metro Shuttle 6000, Detachable Gondola sys- 
tems, Pulsed Gondola systems, Funicular systems, 
Reversible Aerial Tramways, the eae revers- 
ible Suspended Monorail, and the POMA 2000. De- 
scriptions cover aspects of performance, vehicle 
design, alignment capabilities, guideway construction, 
architectural integration, vehicle speed and position 
control, safety, and costs. Numerous illustrations and 
diagrams are included. 


Pipeline Transportation 


163,804 
PB91-916501/GAR PC A04/MF A01 
National Transportation Safety Board, Washington, 


DC. 

Pipeline Accident Report - Liquid Propane Pipeline 
Rupture and Fire, Texas Eastern Products Pipeline 
os North Blenheim, New York, March 13, 


11 Jun 91, 71p NTSB/PAR-91/01 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The report explains the Texas Eastern Products Pipe- 
line Company pipe rupture, subsequent release of pro- 
pane, and resultant explosion and fire at North Blen- 
heim, New York, on March 13, 1990. The safety issues 
discussed in the report are pipeline employee qualifi- 
cation and training requirements; procedures to safely 
move pressurized pipe, especially those manufactured 
from steel with a high ductile-to-brittle transition tem- 
perature; pipeline monitoring requirements for detect- 
ing the existence and location of failed pipeline seg- 
ments; valve requirements for rapidly shutting down 
failed pipeline segments; and public education and 
emergency preparedness liaison requirements. The 
National Transportation Safety Board made safety rec- 
ommendations addressing these issues to the Re- 
search and Special Programs Administration of the 
U.S. Department of Transportation, the Texas Eastern 
Products Pipeline Company, the American Petroleum 
Institute, the Interstate Natural Gas Association of 
America, and the American Gas Association. 


Railroad Transportation 


163,805 

MIC-91-04330/GAR PC E07/MF E01 

Saskatchewan Grain Car Corp., Melville. 

Saskatchewan Grain Car Corporation: 
1989-90. 

c1990, 17p 


Annual report of the Corporation, describing its activi- 
ties and giving data on grain transported, origin of 
movements, destinations, round trip car cycles, delays 
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and damaged cars. Current data is compared to that of 
the previous year. A financial statement is included. 


163,806 
MIC-91-04769/GAR PC E12/MF E01 
VIA Rail Canada, Montreal (Quebec). 

VIA Rail Canada: Annual report 1990. 

c1991, 101p 

Text in English and French (Bilingual). 


This report covers the year’s performance in establish- 
ing the new network, ridership and revenues, ex- 
penses, marketing, personnel, customer service, and 
— improvements. Financial statements are 
included. 


PC AO5/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Systems. 
Studies in Intermodal Freight Transport Service 
Planning. Volume 1. 
Technical rept. 
E. K. Morlok, S. F. Hallowell, L. N. Spasovic, and J. 
o —— Jul 90, 85p IMSP-TR-1, MAUTC-UP01- 


Contract DTO588-G-0003 

Sponsored by Mid-Atlantic Universities Transportation 
Center, University Park, PA., and Department of Trans- 
portation, Washington, DC. University Transportation 
Centers Program. 


The report presents the results of research directed 
toward improving the service quality and decreasing 
the cost of intermodal rail-truck service. Intermodal 
rail-truck service has long been viewed as having great 
potential, oe the line-haul termed drayage--and 
service quality problems at the rail-truck interface. The 
research examined the replacement of current 
drayage operations by a unified terminal-area wide op- 
eration which optimizes both trailer and tractor move- 
ments in a manner consistent with shippers (and con- 
signees) service constraints. Using data for an actual 
major terminal area it was found that drayage costs 
could be reduced substantially by at least 30% while 
improving service quality. However, implementation 
will require major changes in the relationship among 
railroads, intermodal retailers, and truckers (draymen). 


163,808 

PB91-227108/GAR PC A06/MF A02 

Transportation Research Board, Washington, DC. 

Lateral Track Stability, 1991. Proceedings of a 

a . Held in St. Louis, Missouri on May 15- 
, 8 

Transportation research record. 

N. C. Kassabian, A. G. Tobias, L. Crayton, K. 

Solomon, and N. Solomon. 1991, 112p TRB/TRR- 

1289, ISBN-0-309-05068-5 

Library of Congress catalog card no. 91-6273. 


Contents: Railways of Australia Track Buckling 
Project; Thirty Years of Experience with Continuous 
Welded Rail on the French National Railroads; Dynam- 
ic Buckling of Continuous Welded Rail Track: Theory, 
Tests, Safety Concepts; Continuous Welded Rail 
Track Buckling Safety Assurance Through Field Meas- 
urements of Track Resistance and Rail Force; Lateral 
Track Stability: Theory and Practice in Japan; Union 
Pacific’s Approach To Preserving Lateral Track Stabili- 
ee of Various Schemes in Controlling the 
havior of Continuous Welded Rail; Lateral Track 
Stability: How Santa Fe Railway Achieves It Today; 
Methods and Procedures for Laying and Maintaini 
Continuous Welded Rail To Attain Lateral Track Stabil- 
ity; Effectiveness of Southern Pacific Lines in Control- 
ling the Behavior of Continuous Welded Rail Track; 
Maintenance Procedures for Lateral Track Stability. 


163,809 
PB91-233007/GAR 
Japanese National Railways, Tokyo. Railway Techni- 
cal Research Inst. 

Quarterly Report of Railway Technical Research 


PC$30.00/MF$30.00 


Institute, Vol. 31, No. 4, Decembe: 


c1990, 55p 
See also PB91-233015 through PB91-233031 and 
PB91-166488. 


The report contains English language Reviews, Tech- 
nical Papers and Technical Notes by authors from the 
various laboratories in the Institute. The reports should 
be of interest to all personnel engaged in the transpor- 
tation industry with particular emphasis on railways. 
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r 1990. Technical 


The issue contains reviews on Making Use of Super- 
conducting Material for Shielding Against Magnetic 
Flux; Development of Persistent Current Switches for 
Superconducting Coils on Maglev Vehicles; Effect of 
Uneven Thickness of Soft Ground on Earthquake 
Damage to Building; Statistical Design Method for 
Anti-Scour Block Work around Bridge Piers; Thermal 
Performance of a Solar Collector Heating Water on the 
Station Roof; Development of High Performance Spe- 
cial Cast lron Brake Shoes. 


163,810 
PB91-233023/GAR 

(Order as PB91-233007/GAR, PC$30.00/ 

f i $30.00) 

Japanese National Railways, Tokyo. Railway Techni- 
cal Research Inst. 
Development of Persistent-Current Switches for 
Sui ae Coils on Maglev Vehicles. 
K. Nemoto. c1990, 6p 
Included in quarterly Report of Railway Technical Re- 
search Institute, v31 n4 p180-193 Dec 90. 


The paper presents three persistent-current switches 
which were developed for superconducting coils on 
Maglev vehicles. Superconducting wire is used for the 
switches whose electric resistances are 100 ohms off- 
state (normal state), and current capacities are over 
600A on-state (superconducting state) in a magnetic 
field of 1.5T. They are constructed of ten slender 
switch elements connected in parallel. Test results 
show that two of the switches can pass a current of 
700A without quenching under conditions such as mo- 
mentary spring vibrations or even if one of the ten 
— elements is heated by the manganin wire 
eater. 


Road Transportation 


163,811 
MIC-91-04545/GAR PC E07/MF E01 
B.C. Research, Ottawa (Ontario). 

Development and evaluation of high-speed elec- 
tronic injection systems for the delivery of natural 
gas to the intake ports of a heavy-duty engine. 

pe an “we SSC-M91-7/112-1990E, ISBN-0-662- 

1 lo 

Contract CANMET-23216-8-9111-01-SQ 


Current heavy duty natural gas engines rely on ele- 
mentary fuel metering systems. To improve the effi- 
ciency and reduce emissions of these engines, a more 
sophisticated fuel delivery system is required. One ap- 
proach is the use of a gas valve for injection of natural 
gas into the intake ports. This project evaluated an ex- 
isting solenoid valve and three prototype valves. The 
valves tested were a production solenoid operated 
valve manufactured by Servojet Products Inc., a proto- 
type solenoid operated valve developed by Ortech 
International, a prototype continuous flow valve sized 
for one cylinder developed by B.C. Research, and a 
prototype continuous flow valve sized for an entire 
engine developed by B.C. Research, to be used with a 
fuel delivery manifold, or ‘spider’. The results are 
graphed and discussed. 


163,812 

MIRA-91/13/GAR PC$68.00 
lance Industry Research Association, Nuneaton (Eng- 
and). 

Methods for an Objective Evaluation of Ride Com- 


fort. 
|. Rericha. Feb 86, 24p MIRA TRANS-5/87 


The report describes a method for measuring ride 
comfort during vehicle development. The vehicle oc- 
cupant is exposed to various types of vibration. Vibra- 
tions in the three translational axes and about the 
three rotational axes are particularly noticeable. These 
are: Longitudinal vibrations in the x-axis; Transverse 
vibrations in the y-axis; Vertical vibrations in the z-axis; 
Rolling about the y-axis; Pitching about the y-axis; and 
Yawing about the z-axis. These vibrations are intro- 
duced into the occupant’s body via the seat, the back, 
the feet and the arms and have an effect on ride com- 
fort. 


163,813 

MIRA-91/14/GAR PC$68.00 
lang. Industry Research Association, Nuneaton (Eng- 
land). 


Wheel Slip Control (ASR) in the IRVW 3. 
B. B. Schulze, and E. Lissel. Feb 86, 19p MIRA 
TRANS-6/87 


The Volkswagenwerk Research Department has de- 
velo and tested a drive-wheel control system 
(ASR) which achieves the following features while im- 
posing minimum stress on the vehicle components 
and providing a high degree of comfort in operation: 
Steerability of vehicle is maintained; Maximum traction 
available in the lower range; and Avoidance of 
undesirable vehicle reactions during mu-split in the 
upper speed range. This ASR has been specially de- 
veloped for the IRVW 3, an integrated research vehicle 
in the Golf category equipped with a highly-tuned 
engine, and discussed in the report. 


163,814 

MIRA-91/15/GAR PC$68.00 
lene Industry Research Association, Nuneaton (Eng- 
and). 

Comfort and Handling Improvements with Adapt- 
ive Suspension Control. 

F. J. Laermann, and H. Koenigsfeld. 1987, 19p MIRA 
TRANS-7/87 

Pub. in Fisita Congress Proceedings (21st), SAE paper 
no. 865113, v2. 


In suspension design there exists a conflict of aims be- 
tween vibration comfort and vehicle handling. Possi- 
bilities for improving conventional systems seem to be 
exhausted. As a result, new chassis concept, featuri 
the exclusive use of air springs has been presented. It 
enables ride height to be adjusted and nye mn 
characteristics to be altered during the journey. 
basic mode specifically provides optimum comfort. 
When driving conditions require it, stiffer spring/ 
damper characteristics can be selected. Tests on the 
suspension indicate clear improvements in comfort, 
with further improvements likely once several weak- 
nesses in the spring system have been ironed out. 
Problems associated with the automatic suspension 
control system are investigated, using calculations 
from simulations. It is evident that optimum results can 
be obtained only if the driver’s handling of the vehicle 
is monitored. 


163,815 

MIRA-91/16/GAR PC$68.00 
lanch. Industry Research Association, Nuneaton (Eng- 
and). 

Human Response to Vibrations. Applicability of 
Modern Knowledge to Motor Vehicle Ergonomics. 
E. Vercellotti. Mar 86, 18p MIRA TRANS-8/87 


Amongst the physical factors adversely affecting 
health, vibration is becoming increasingly relevant not 
only in the workplace, where physical and economic 
protection against injury nas existed for several dec- 
ades, but especially in the social use of the products 
which technology with sophisticated energy sources is 
making available in ever greater numbers. The study of 
the effects of vibrations on humans, from simple dis- 
comfort to serious distrubances of the organs, is re- 
ewe in this chapter on Ergonomics and Hygiene at 
ork. 


163,816 
PB91-218487/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 
Follow-Up Evaluation of North Carolina’s Alcohol 
and Drug Education Traffic Schoois and Mandato- 
Substance Abuse Assessments. 

inal rept. 
C. L. Popkin, J. R. Stewart, and J. H. Lacey. Jul 88, 
29p HSRC-A136 
See also PB91-218636. 


With the 1979 passage of Senate Bill 691, North Caro- 
lina adopted a statewide poem of Alcohol and Drug 
Education Traffic Schools (ADETS) intended for first 
time convictees of Driving Under the Influence (DUI) 
and Careless and Reckless Driving after Drinking. The 
program went into effect January 1, 1980. An impor- 
tant component of the statewide program was an on- 
going evaluation of the effectiveness of ADETS. Two 
earlier evaluations (PB91-218511, PB91-21529) con- 
ducted by the Highway Safety Research Center 
(HSRC) of the University of N Carolina at ae 
Hill indicated that those persons attending ADETS 
fared worse in terms of DWI recidivism than their coun- 
terparts who were not assigned to attend ADETS. The 
scope of the current evaluation activity included three 





specific tasks: (1) To yr hy recidivism patterns of 
post Safe Roads Act ADETS graduates; (2) To con- 
duct an eligibility and referral analysis of ADETS at- 
tendance on a county by county basis; and (3) To iden- 
tify those persons be pee for mandatory substance 
abuse assessment and categorize those who were ac- 
tually assigned on a county by county basis. Also in the 
third task, assessment data maintained by the Depart- 
ment of Human Resources (DHR) was compared and 
matched with driver history files maintained by the Divi- 
sion of Motor Vehicles (DMV) to determine the feasibil- 
ity of combining these two sources of data to provide 
an enhanced data set. 


163,817 

PB91-218511/GAR PC AO5/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Reducing DWI Recidivism in North Carolina: An 
Evaluation of Alcohol Drug Education Traffic 


C. L. Popkin, J. H. Lacey, P. F. Waller, L. Rudisill, 
and J. R. Stewart. Dec 85, 85p 

Sponsored by North Carolina Dept. of Human Re- 
sources, Raleigh. 


The report covers the second phase of an evaluation 
of North Carolina Alcohol and Drug Education Traffic 
Schools (ADETS) conducted by the University of North 
Carolina Highway Safety Research Center. A major 
finding of the first study (Popkin (et al., 1982)) was that 
ADETS attendees had a higher DUI recidivism rate 
than non-attendees. The difference between the two 
groups was attributed to different licensing sanctions, 
i.e., ADETS attendees did not have license suspen- 
sions. The scope of activities reported here includes a 
review of other recent ADETS- evaluations; a 
follow-up analysis of groups identi in the original 
study, the identification of an ADETS/post-Safe Roads 
Act study group; a demographic profile of ADETS re- 
cidivists; tables that indicate use of ADETS by the 
courts in each county; a review of the current knowl- 
edge test in conjunction with a review of the curricu- 
lum; an examination of the feasibility of a re- 
cidivism rates of persons who voluntarily attend 
ADETS prior to conviction as opposed to those sen- 
tenced to ADETS as part of their sanction; and finally, 
a mail survey of 500 recent graduates of the ADETS 
program. 


163,818 

PB91-218636/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Highway Safety 
Research Center. 

Mandatory Substance Abuse Assessments in 
North Carolina. 

Final rept. 

C. L. Popkin. Jun 89, 55p HSRC-A137 

See also PB91-218487. 


The tasks addressed in the report are: (1) a survey of 
all facilities providing substance abuse assessments in 
North Carolina; (2) tabulations of assignment to Alco- 
hol Drug Education Traffic Schools (ADETS) in pilot 
county programs; (3) tabulations of assessment as- 
signments in pilot counties; (4) a study of the effects of 
the legislation on pilot counties; and (5) a preliminary 
examination of recidivism rates of persons receiving 
assessments. 


163,819 « 
PB91-226928/GAR PC A06/MF A02 
Abt Associates, Inc., Cambridge, MA. 

a Full-Time Use of Safety Belts among 
Current Part-Time Users. 

Final rept. 7 Apr 89-31 Jan 91. 

P. Finn, and V. Leiter. Jan 91, 121p DOT-HS-807 
700 , NRD-41 

Contract DTNH22-89-C-07021 

Sponsored by National Highway Traffic Safety Admin- 
istration, Washington, DC. 


The primary experimental intervention was a specially 
designed brochure intended to (1) make the part-time 
seat belty user fell somewhat nervous about not buck- 
ling up all the time and (2) provide a means of reducing 
his or her anxiety: always buckling up. The brochure 
was mailed to residents of three apartment complexes. 
Another int complex received an existing bro- 
chure developed for non-users. Residents of two of 
the apartment complexes were invited to participate in 
a cash prize drawing if they correctly answered six 
questions based on information provided in the bro- 
chure. Drivers were observed exiting the apartment 
complexes before the brochure was mailed, two 


weeks after the mailing, and ten weeks after the mail- 
ing. A statistically significant increase in belt usage 
was found during the second round of observations 
among those residents who received the specially de- 
veloped brochure, but the gain did not persist over 
time. No difference in belt use occurred resi- 
dents who received the existing brochure. The quiz 
had no effect on seat belt behavior at any time in the 
study. The study indicated that a brochure ited to 
part-time seat belt users that focuses on raising and 
then reducing low-level anxiety about riding unbuckled 
can increase belt use modestly among the general 
driving population. The modest effect suggests that 
the anxiety raising and reducing strategy has some po- 
tential to motivate increased seat belt use. Further use 
of the brochure should be contingent on identifying 
and implementing cost-effective strategies to (1) in- 
crease the number of drivers who read the brochure 
and (2) maintain increased usage over time amo! 
these initlally motivated drivers. However, the most ef- 
fective means of using the brochure would be to incor- 
porate it into a community-based seat belt campaign 
that relies on a variety of mutually reinforcing strate- 
gies designed to raise and then reduce low-level anxie- 
ty about riding unbuckled. 


163,820 

PB91-227157/GAR PC A03/MF A01 
mre erm Transportation Inst., University Park. 
Experimental Determination of the Automotive 
Seat Transfer Function. 

Final rept. 

B. R. Patton, and J. C. Wambold. Jul 90, 35p PTI- 
9044, MAUTC-PSU04-0190 

Sponsored by Mid-Atlantic Universities Transportation 
Center, University Park, PA., and Department of Trans- 
portation, Washington, DC. University Transportation 
Centers Program. 


Over time the dynamics of poorly designed vehicle 
seating systems can reduce operator comfort and effi- 
ciency and be a health and safety risk for the vehicle 
operator. The question is: How can manufacturers pro- 
vide suspension systems that ensure a smooth com- 
fortable ride and still safe steering and braking control. 
PTI’s researchers used the computer simulation data 
to evaluate the need for including the seat subsystem 
dynamics in the overall design of automotive seating 
systems. The analysis required other determinations 
and measurements as to: (1) the dynamic characteris- 
tics of the seat in relation to road roughness and vehi- 
cle dynamics had to be measured; and (2) the effect 
that human subjects have on seat subsystems dynam- 
ics had to be established as well as the significance of 
this to the system design. The report describes how 
the investigators reached their conclusions and proves 
that seat subsystem dynamics must be considered in 
the overall design. 


163,821 
PB91-227165/GAR PC A06/MF A02 
Virginia Univ., Charlottesville. Dept. of Civil Engineer- 


ing. 
Accident Characteristics and Risk Assessment of 


r, and R. Srinivasan. Oct 90, 108p UVA/ 
91/102, MAUTC-UVA01-0190 
Sponsored by Mid-Atlantic Universities Tran: ition 
Center, University Park, PA., Department of Transpor- 
tation, Washington, DC. University Transportation 
——— and Virginia Dept. of Transportation, 
ichmond. 


Statistics indicate that elderly drivers (drivers 65 and 
above) are involved in an increasingly high percentage 
of accidents at intersections. In order to develop coun- 
termeasures to reduce the problem, the study identi- 
fied traffic and geometric characteristics that are asso- 
ciated with the involvement of elderly drivers in acci- 
dents and developed models relating these character- 
istics to the risk of accident involvement. The results 
have indicated that the risk of accident involvement of 
the elderly driver (expressed in terms of an involive- 
ment ratio) is higher at highway intersections i 
cities than at intersections inside cities. It was also 
found that the provision of longer amber signal times 
and increased protection for left turn phases will be 
very beneficial to the older driver. 


163,822 

PB91-227215/GAR PC A03/MF A01 
Architectural and Transportation Barriers Compliance 
Board, Washington, DC. 


163,825 
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Securement of Wheelchairs and Other Mobility 
Aids on Transit Vehicles. 
D. E. Daucher. Sep 90, 12p 


to transit agencies which must comply with provisions 
of the ADA. . 


163,823 

PB91-227256/GAR PC A04/MF A01 

Virginia Univ., Charlottesville. Dept. of Civil Engineer- 

ing. 

Accident Characteristics of Elderly Pedestrians. 

Final rept. 

N. J. Garber, and R. Srinivasan. Oct 90, 56p UVA/ 

529685/CE91/101, MAUTC-UVA01-0290 

Sponsored by Mid-Atlantic Universities per ane 

Center, University Park, PA., Department of Transpor- 

tation, Washington, DC. University Transportation 

— and Virginia Dept. of Transportation, 
ichmond. 


Elderly pedestrians (age 60 and above) have a very 
high fatality rate compared to other groups and 
are involved in a high percentage of nts at inter- 
sections. In order to develop 


i i involvement i 

‘erity (probability of fatality). Results indicate that the 
provision of appropriate traffic control devices to 
reduce the interaction left turning vehicles 
and i at intersections will reduce the acci- 
dent involvement of older pedestrians. It was also 
found that there was a reduction in the i 
volvement of older pedestrians. It was also found that 
there was a reduction in the accident ce tr po of 
i , the provision of proper lighting 
during night might reduce the severity of older pedes- 
trian accidents. 

163,824 


PB91-227512/GAR PC A04/MF A01 
eee Carolina Univ. at Chapel Hill. School of Public 


tional Motor Vehicle Fatalities in North 
Carolina, 1979-1988. 


Final rept. 
D. L. Armstrong, D. P. Loomis, C. W. Runyan, and J. 
91, 52p 


D. Butts. 28 Fi 
The frequency and chara 


the . 
most vehicles were travelling straight, then the driver 


lost control and collided with a or other object 

or crashed without a collision. Farm work- 

tural machinery were also involved in a 

su ial proportion of the fatalities. The authors 

stress the need for more rigorous equipment stand- 

ards for the safety of workers whose jobs entail large 

amounts of driving. Tne role of vehicle maintenance in 

occupational safety for workers exposed to motor ve- 
hicles should also be more thoroughly investigated. 


163,825 

PB91-227660/GAR ~ ‘ PC A03/MF A01 
Kentucky Transportation Center, Lexington. 
Breakaway Timber Utility Pole installations in Ken- 


mm rept. 

} 1 waogg Jan 91, 23p KTC-89-53, FHWA/SA- 

Contract DTFH61-86-C-0032 

Sponsored by Federal to Administration, Wash- 

ington, DC., and Kentucky Transportation Cabinet, 
rankfort. 
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The report describes the installation of ten breakaway 
timber utility poles in Lexington, Kentucky. Installations 
were made by Kentucky Utilities Company personnel 
and monitoring has been performed by Kentucky 
Transportation Center investigators. Retrofit hardware 
is described and locatins of modified poles are de- 
tailed. Modified poles have not been struck by vehicles 
to date. Monitoring will continue until September 1991 
at which time a final report will be issued. 


163,826 
PB91-229708/GAR PC A09/MF A02 
Virginia Univ., Charlottesville. Dept. of Civil Engineer- 


ing. 

Low-Clearance Vehicles at Grade Crossings. 

Final rept. 

R. W. Eck, and S. K. Kang. Jun 91, 192p MAUTC- 
WVA05-0191 

Sponsored by Mid-Atlantic Universities Tran: tion 
Center, University Park, PA., Department of Transpor- 
tation, Washington, DC. i Tran ition 
Centers Program, and West Virginia Dept. of Transpor- 
tation, Charleston. 


A literature review revealed there are no general high- 
way design standards aimed at providing adequate 

round-clearance on —. Similarly, there was a 
jack of data relative to the magnitude of the low-clear- 
ance vehicle incident problem and on low-clearance 
vehicle characteristics. Low-clearance vehicles, in- 
cluding heavy trucks plus light trucks and automobiles 
with trailer combinations, comprised 2.0 percent of the 
traffic stream. Based on the field data, a design low- 
clearance vehicle was proposed whose dimensions 
are a 36-ft wheelbase and 5-inch ground-clearance. 
These represent the 85th percentile of the low-clear- 
ance vehicle dimensions collected. Microcomputer 
software was developed to simulate the movement of 
trucks over high roadways so that any highway engi- 
neer can analyze low-clearance problems. 


163,827 

PB91-229732/GAR PC A04/MF A01 
National Highway Traffic Safety Administration, Wash- 
ington, DC. 

Commercial Motor Vehicle Speed Control Devices. 
Final rept. 

May 91, 67p DOT-HS-807 725 


The report reviews the problem of heavy vehicle 
speeding (in particular, speeding at greater than 65 
mph) and speeding-related crash involvements. The 
report describes and assesses devices available to 
control truck speed, and addresses the question of 
whether the use of speed control devices by heavy 
trucks should be mandated. The report finds that, by 
all measures of crash involvement, speeding is not a 
significant factor in the crash picture of single-unit 
trucks. Thus, most of the report addresses combina- 
tion-unit trucks, which present a more complex picture. 
Non-detectable radar studies show that highway 
speed limit compliance by combination-unit trucks is 
poor, but better than that of passenger vehicles. Most 
trucks that speed travel at just over the posted speed 
limit. Crash statistics indicate that speeding is general- 
ly less involved in combination-unit truck crashes than 
it is in passenger vehicle crashes. The report de- 
scribes devices available to control truck speed, and 
ways that they are applied in commercial fleet settings. 
The report is supportive of fleet applications of speed- 
monitoring and speed-limiting devices, but concludes 
that there is not sufficient justification to consider re- 
quiring all heavy trucks to be so equipped. Problem 
size statistics suggest that the number of target crash- 
es is low; e.g., approximately 30 fatal cr. involve- 
ments per year for combination-unit trucks. This small 
crash problem size, together with uncertainties regard- 
ing the potential for crash reduction, suggest that the 
— of mandatory speed limitation are question- 
e. 


163,828 
PBS1-230797/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
European | ration and the Collapse of National 
inty: Functional Need for the Develop- 
ment of Technology/Policy Networks. 
C. Wells, and M. Grieco. Sep 90, 13p TSU/REF-582 
Prepared in cooperation with Reading Univ. (England). 
The paper represents the results of many ‘kitchen’ dis- 
cussions and conversations, in Brussels, between its 
two authors as they adapt domestically to the require- 
ments of the new European way of life. Doctoral stu- 
dents together in Oxford, the authors learned to trade 
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concepts from different fields to one another and 
became adept at the business of cross disciplinary un- 
derstanding. Today both routinely circulate through 
Europe’s policy making and research institutions in 
highly different capacities and by journeying have ob- 
served sets of policy and organizational developments 
which are ciently similar to provide the basis for 
the joint presentation of the short exploratory paper. 
The general topic they chose to address is the central- 
ity of networks as an organizational form in a period of 
transition. The particular context explored in concert 
with the theme of the conference is the transition of 
Europe from a set of sovereign states to the eventual 
formation of one political unit. The concrete object of 
analysis is the identification of the organizational form 
appropriate to a situation where past patterns of sover- 
eignty have been ruptured and the new pattern has not 
yet been established: the organizational form is the 
policy network. They have chosen to example the ar- 
guments by focusing upon the problems experienced 
by the transport sector in the process of European in- 
tegration. However, it should be noted that these argu- 
ments are more general in their application. 


163,829 
PB91-230821/GAR PC E05/MF E05 


Oxford Univ. (England). Transport Studies Unit. 
Driving Simulators and Behavioural Travel Re- 


search. 
J. _— and K. Axhausen. Mar 90, 10p TSU/REF- 
55 


The note presents some brief comments on the issues 
the authors see raised by the realistic driving simulator 
currently under development at the Institute for Trans- 
port Studies, University of Leeds. These comments 
are based on their preception of the contribution which 
such a driving simulator could make to behavioral 
travel research, particularly in the context of current 
RTI initiatives. Because these issues are of interest to 
many within the transport research community, the au- 
thors feel that it is important that the potential use of 
the simulator to address such topics be discussed at 
an early stage in its development and they welcome 
the opportunity to make a contribution to the process. 


163,830 

PB91-230870/GAR PC A06/MF A02 

—— Taxicab and Livery Association, Kensing- 

ton, MD. 

Guidelines for Developing a Taxicab Driver Train- 
m. 


ing Program. 

E. G. Davis, and A. G. Morris. Apr 91, 122p UMTA- 
MD-06-0134-90-1 

Prepared in cooperation with City Univ. of New York. 
Graduate School and Univ. Center. Sponsored by 
ey Mass Transportation Administration, Washing- 
ion, DC. 


The report is designed to serve as a voluntary guide- 
line that may be used in the development of a Taxicab 
Driver Training Program. It was developed after discus- 
sions with experts from both the private and public 
sectors of the taxicab industry. Eight taxicab driver 
training programs were visited, interviewing program 
instructors, administrators, driver trainees, and drivers. 
The report provides a fact sheet and a summary of 
each training site visited, a written review of all training 
materials obtained, and general guidelines for imple- 
menting taxicab driver training programs. 


Transportation Safety 


163,831 

MIC-91-04263/GAR PC E12/MF E01 
Ontario. Ministry of Transportation, Toronto. 

Ontario road safety annual report, 1988-89. 

Annual publication. 

c1989, 123p 


Annual report on driver safety in Ontario, giving an 
overview of motor vehicle accidents and driver im- 
provements for the year. More detailed information in- 
clude persons killed and injured, alcohol related acci- 
dents, use of seat belts and child restraints, and pe- 
destrian involvement; types of accidents, time and en- 
vironment, and location; vehicles in accidents includ- 
ing condition, model year, and insurance status; spe- 
cial interest vehicles such as motorcycles, school vehi- 
cles, off-road vehicles, trucks, motorized snow vehi- 
cles, and bicycles; and convictions and suspensions. 


163,832 
MIC-91-04314/GAR PC E07/MF E01 
Canadian Transportation Accident Investigation and 


pe Sage Ottawa (Ontario). 
Avia occu r Airways 


rrence report: Vo a 
Ltd., Beechcraft King Air A-100 C-ad L, Chapleau, 
Ontario, 29 November 1988. 
Aviation occurrence report no. 8800491. 
c1991, 36p 


Report of an investigation into the crash of an air am- 
bulance at Chapleau, Ontario. The report includes fac- 
tual information about the plane, the crew, the weather 
and the crash; analyses this information; and presents 
findings and possible causes. Safety actions taken and 
rere about them are also included. A glossary is 
included. 


163,833 
N91-27142/9/GAR PC A04/MF A01 
Federal Aviation Administration, Washington, DC. Air 
Traffic Rules and Procedures Service. 

ction Marking and Lighting. 
1 Aug 91, 57p AC-70/7460-1 


This Advisory Circular (AC) describes the Federal 
Aviation Administration’s (FAA) standards for marking 
and lighting structures to promote aviation safety. The 
topics covered include: (1) administrative procedures; 
(2) marking; (3) anting: (4) red obstruction lighting 
standards; (5) medium intensity flashing white lighting 
systems standards; (6) high intensity flashing white 
lighting systems standards; (7) dual lighting with red/ 
medium intensity white systems; (8) dual lighting with 
red/high intensity flashing white systems; (9) marking 
and lighting catenary support structures with medium 
intensity flashing white lights; (10) marking and lighting 
catenary support structures with high intensity flashing 
white lights; (11) marking and lighting moored balloons 
and kites; and (12) marking and lighting equipment and 
information. 


163,834 
PB90-916904/GAR PC A18/MF A04 
= Transportation Safety Board, Washington, 


Aircraft Accident Reports - Brief Format, U.S. Civil 
and Foreign Aviation Issue Number 4 of 1989 Acci- 


18 Dec 90, 414p NTSB/AAB-90/04 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The publication contains selected aircraft accident re- 
ports in Brief Format occurring in U.S. civil and foreign 
aviation operations during Calendar Year 1989. Ap- 
proximately 200 General Aviation and Air Carrier acci- 
dents contained in the publication represent a random 
selection. The publication is issued irregularly, approxi- 
mately fifteen times each year. The Brief Format repre- 
sents the facts, conditions, circumstances and proba- 
ble cause(s) for each accident. 


163,835 
PB91-801068/GAR PC NO1/MF NO1 
— Technical Information Service, Springfield, 


Hazardous Materials Tran 
1984-October 1991 (Citations 


Rept. for Jan 84-Oct 91. 
91, 50p 
Supersedes PB90-865866. 


The bibliography contains citations concerning the 
transport of hazardous materials primarily by road, rail, 
and cargo vessel. Risk assessment, accid lent analy- 
ses, response programs, and explosives container 
—_ aspects are among the topics discussed. Fed- 
eral 

pr 


rtation. * January 
the NTIS Data- 


islative aspects and state programs, and test 

lures for a variety of containers are also consid- 

ered. Selected fossil fuels, explosives, and hazardous 

chemicals are among the materials presented. Cita- 

tions pertaining specifical to radioactive materials are 

discussed in a separate bibliography. (Contains 182 ci- 
tations with title list and subject index.) 


163,836 
PB91-910405/GAR PC A09/MF A02 
National Transportation Safety Board, Washington, 





Aircraft Accident Report - Northwest Airlines, Inc., 

Flights 1482 and 299, Runway incursion and Colli- 
Detroit tng et a — Airport, 

Romulus, Michigan, December 3, 1990. 

25 Jun 91, 178p NTSB/AAR-91 /05 

Paper copy available on Standing Order, deposit ac- 

count required (minimum deposit $100 U.S., Canada, 

and Mexico; all others $200). Single copies also avail- 

able in paper copy or microfiche. 


The report explains the runway collision of two North- 
west Airlines aircraft on a runway at the Detroit Metro- 
politan/Wayne County Airport, Romulus, Michigan, on 
December 3, 1990. The safety issues discussed in the 
report are airport marking and lighting, cockpit re- 
source management, air traffic control procedures in 
low-visibility conditions, flight attendant procedures 
during evacuations; and design of the DC-9 tailcone 
emergency release system. Safety recommendations 
concerning these issues were made to the Federal 
Aviation Administration, the Detroit Metropolitan/ 
Wayne County Airport, and Northwest Airlines, Inc. 


163,837 


PB91-917301/GAR PC A06/MF A02 
= Transportation Safety Board, Washington, 


Marine Accident Reports - Brief Format, issue 
Number 8, Reports issued June 14, 1991. 

14 Jun 91, 112p NTSB/MAB-91/01 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


A compilation of 52 National Transportation Safety 
Board brief reports of major marine accidents which 
occurred in 1985 and through 1990 in U.S. and off- 
shore waters. The brief reports cover a variety of ves- 
sels and marine facilities, provide pertinent factual in- 
formation, a description of the accident, and the proba- 
ble cause of the accident. The publication contains an 
appendix with an index of marine brief reports previ- 
ously published by the Safety Board. 


General 


163,898 


DE91014976/GAR 

Oak Ridge National Lab., TN. 
End-user’s handbook for the Integrated Booking 
System Prototype (IBS-P). 

T. Yow, T. Truett, V. Wheeler, D. Valentine, and S. 
Stamm. Jun 91, 65p ORNL/TM-11834 

Contract ACO5-840R21400 

For Military Traffic Management Command, Director- 
ate of International Traffic, Falls Church, VA.. Spon- 
sored by Department of Energy, Washington, DC. 


The Integrated Booking System (IBS) is an automated 
cargo booking system that has been developed for the 
Military Traffic Management Command (MTMC) to 
provide traffic management for international surface 
cargo movements during war and peace. The IBS pro- 
totype system (IBS-P), developed by Oak Ridge Na- 
tional Laboratory (ORNL), conceptually defines an ap- 
proach for the target IBS. The purpose of this end- 
user’s handbook is to provide the IBS-P end user with 
the information necessary to run the prototype. This 
information includes a discussion of IBS-P menu and 
screen options; information on option selection, user 
input, and system output and displays; instructions for 
navigating through the system; and guidelines for cor- 
recting data entry errors. This handbook does not con- 
tain detailed technical information on computer or 
system operation, nor does it contain detailed informa- 
tion on transportation functionality. It is assumed hat 
the personnel using the IBS-P know the transportation 
functionality required. 


PC A04/MF A01 


URBAN & REGIONAL TECHNOLOGY & DEVELOPMENT 


URBAN & REGIONAL 
TECHNOLOGY & 
DEVELOPMENT 


Economic Studies 


163,839 

PB91-227025/GAR PC ane A01 
Economic Research Service, Washington, DC. 

Work and Poverty in Metro ny 

Rural development research rept. (Final). 

E. S. Morrissey. Jun 91, 25p USDA/RDRR-81 


In 1987, worker poverty rates were 10 percent in non- 
metro areas compared with 5.7 percent in metro areas. 
Limited employment opportunities, in terms of the 
number and kinds of jobs available to nonmetro work- 
ers, account for much of the higher nonmetro worker 
poverty rate, while individual, family and — 
attributes largely determine which workers will be poor. 


Health Services 


163,840 

DE91014537/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Materials Science 
and Engineering. 

Defects and transport in mixed oxides. Progress 


R. Dieckmann. 24 91, 26p DOE/ER/45357-5 
Contract FG02-88ER45357 
Sponsored by Department of Energy, Washington, DC. 


In the following, only results obtained after the 
progress report of September 26, 1990 are reported. 
Areas of research covered are:Monte Carlo simulation 
of cation diffusion; stabilities of oxides in the system 
Co-Fe-Mn-O at 1200(degree)C; electrical conduction 

in mixed oxides; point defect structure of pure cobal- 
ODL _ and cation tracer diffusion in mixed spinels. 


Housing 


163,841 

PB91-220798/GAR PC A03/MF A01 
Bureau of the Census, Washington, DC. 
Homeownership Trends in the 1980's. 

R. R. Callis. Dec 89, 37p H-121-2 

Also available from Supt. of Docs. 


The report was designed to provide detailed informa- 
tion on demographical and geographical patterns re- 
lated to homeownership in the 1980's. Using data from 
the Current ve) ere Survey/Housing Vacancy 
Survey pay HVS), the pe eae examines the significant 
changes in homeownership on a national, regional, 
State, and aovenelan area level. Also presented is 
information on homeownership by age of householder, 
and by family status on a po and regional basis. 

The States and Metropolitan Statistical Areas (MSA's) 
described in the text represent some of the significant 
changes that have taken place in the 1980’s. Home- 
ownership data by State became available in 1984 
from the CPS/HVS, and metropolitan area data 


became available beginning in 1986. Homeownership 
data by age of de ara ey available in 1982. 


163,842 


PB91-221804/GAR PC A04/MF A01 
Bureau of the Census, Washington, DC. 


163,844 


Social Services 


7 in the Northeast and 
Pees and A. Savage. Now 61p H-121- 


Also available from Supt. of Docs. Sponsored by De- 


partment of Housi oo 
ington, DG. Office of Policy 


Paci RE Sao SO 
the Housing and Household Economic Statistics Divi- 
sion of the U.S. Bureau of the Census. The purpose of 
pe re wee ate 
on important housing trends and patterns. Most bring 
together data from eaveral sources and attempt to en 
hance the use of Census Bureau data by pointing out 
the relevance of the statistics and housing develop- 


163,843 

MIC-91-04622/GAR 

Environment Council of Alberta, Edmonto: 
People, parks and preservation: Sustaining oppor- 


G. S. Swinnerton. c1991, 99p 


PC ote E01 


report concludes with a description of the legislative 
and regulatory framework within which outdoor recrea- 
tion is practised. 


Social Services 


163,844 
PB91-227629/GAR PC A05/MF A01 
Southwestern Connecticut Agency on Aging, Bridge- 


port. 
Aging Network: NS ee =. 
a 
A. M. Wilkinson, A. Lindner, C. Dever, J. Shogren, 
. McKeon. May 91, 


and K 
Grant ‘DHHS-90-AM_2076 
_—— by Administration on Aging, Washington, 


The need for a comprehensive and accessible system 
poh pace ay hey eg pape gap between social 
and health services i in a society in which the 

is expected to double in the 


and (@) the PEER. ot 


Roads of lowa Area Sree peer 
monograph describes each of the demonstration 
projects in terms of the problem each program ad 
essed, the organizational structure of the program 
in each locality, evaluation issues ad- 
, data on clients served, and 
. Finally, a con- 
is learned by each 


clusion section delineates the 
i for organizations 


and makes 


program suggestions 
wishing to replicate these programs in their own area. 
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163,845 

PB91-192815/GAR PC A13/MF A03 
National Highway Traffic Safety Administration, Wash- 
ington, DC. 

Evaluation of FY 1987 Safety Belt Use Law, State 
Enforcement Grants. 

Final rept. 

M. F. ae and S. M. Furman. Mar 91, 285p DOT- 
HS-807 7 


The re) presents information and an evaluation of 
safety belt use law enforcement zone provided to 17 
States through supplemental 403 Grants during FY 
1987. Elmira-type pri ms were to serve as a model 
in order to demonstrate that basic enforcement pro- 
grams can work in a variety of settings. The 17 States 
initiated enforcement programs in over 100 communi- 
ties, counties, or specific areas in the State. From the 
82 sites providing at least some observation data, 55 
appeared to experience an increase in safety belt use 
= their program, 22 sites experienced no 
, and five fered a decrease. At least 58 sites 

be identified as a Elmira-type en- 
forcement programs. Of these 58 sites, 41 programs 
resulted in an increase in usage, 14 experienced no 
, and three saw a decrease in usage. Results 

must be viewed cautiously. The vast majority of sites 
did not have control sites with which to compare re- 
sults. Factors stemming from outside the programs 
could have been responsible for some of the changes 
in safety belt use. The results do indicate that occu- 
pant restraint enforcement coupled with PI&E and offi- 
cer training can lead to increases in safety belt use. 


163,846 

PB91-215822/GAR PC A04/MF A01 

Transportation Research Board, Washington, DC. 

Public Transit: Specialized Transportation, 1991. 
of a ee Held in Sarasota, 

Florida on October 28-31, 1990. 

1991, 70p TRB/TRR- 1292, ISBN-0-309-05073-1 

Library of Congress catalog card no. 91-16052. 


Painless Consolidation of Special Services; 

Development of Transportation Services to 
Expand Employment Opportunities for Penens 
with Disabilities in Tennessee; 

lowa Transit Coordination Policy; 

Automated Paratransit secre s, Kora Scheduling 
Using a Highway Network 

Social Work Practice with the Transportation 
Handi Psychiatrically Ill; 

Flexibility Within Complexity: 

Design of Automation by Solution Systems, Inc., 
for WHEELS, Inc., of Philadelphia; 

rT of Minivan Ramp Vehicles Versus Full- 

e Lift Vans; 
Pr and of Capital Assistance to Nonprofit 
sa for Transportation of the Elderly and 


jandicapped; 
nenatlen and SAINT: 
Addition of Volunteer Division to Model System; 
Significance of Specialized Tran tion 
Services to the Eld Urban Population: 
Case Study of Houston, Texas; 
and Regional Specialized Transportation: 
ment and Recommendations. 


163,847 
PB91-230359/GAR 
Wisconsin Univ.-Milwaukee. 
iburb: An Examination and Analysis of 
Recent Proposals. Study of Land Use and Trans- 
— in the Suburbs. Report One, July 1991. 
esearch rept. 
H. Rabinowitz, E. Beimborn, C. Mrotek, S. Yan, and 
P. Gugliotta. Jul 91, 93p UMTA-WI-11-0012-91-1 
See also R Two, PB91-230433. Sponsored by 
Urban Mass Transportation Administration, Washing- 
ton, DC. Univ. Research and Training Program. 


The report provides an examination of the historical 
basis for suburban developments and analyzes recent 
trends and proposals for new suburban developments, 
especially as they relate to public transportation. Two 
groups of projects are examined. These are sak apn oa of 
ten ‘exemplars’ that represent a trend tow 
concentrated development and mixed land use. These 
examples are analyzed for the potential of transit serv- 
ices. Overall it appears that there are trends in the 
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perwing and design of suburban areas that are prom- 
sing for the prospects of public transit. However, the 
state of the art and the level of understanding of transit 
is limited. Much needs to be done to provide better 
gieree to planners, developers and local elected of- 

ials on the role of transit in land development deci- 
sions. 


163,848 

PBS 1-230367/GAR PC A03/MF A01 
Massachusetts Inst. ~ Tech., Cambridge. Center for 
Transportation Studie 

Ridership Attraction ¢ of Rail Compared with Bus. 
Final rept. Jan 87-Jan 90. 

M. Ben-Akiva, and T. Morikawa. Dec 91, 45p UMTA- 
MA-11-0044-91-1 

Sponsored by Urban Mass Transportation Administra- 
tion, Washington, DC. Univ. Research and Training 
Program. 


The objective of the study is to determine whether or 
not there is evidence indicating a significant prefer- 
ence for rail travel over bus, and, if such a preference 
exists, to learn about the characteristics that affect it 
and cause it to vary from one situation to another. After 
a brief review of existing literature, models of choice 
among alternative travel modes are estimated using 
revealed preference data and stated preference data. 
The main conclusion of the study is that there is no 
evident preference for rail travel over bus when service 
characteristics are equal, but a bias does arise when 
rail travel offers a higher quality service. The investiga- 
tion of the impact of different service characteristics 
using more advanced demand estimation techniques 
is suggested as a topic for future research. 


163,849 
PB91-230391/GAR PC A11/MF A03 
Institute for beng age es Systems, New York. 
Private Sector Public —, in New 
York City: A Policy 
Research rept. (Final) May 89-Apr 91. 
E. S. Savas, S. Grava, and R. Sparrow. Jan 91, 234p 
non oye 

epared in cooperation with Columbia Univ., New 

, and New York Univ., NY. Sponsored by Urban 

ties Transportation Administration, Washington, DC. 


The report examines the role of the private sector in 
public transportation in New York City. It offers policy 
guidelines for utilizing market forces and the private 
sector to achieve greater mobility, better transporta- 
tion, improved air quality, reduced congestion, and 
lower costs. The City’s transportation system is a criti- 
cal constraint on the region’s economic performance. 
But, instead of higher fares, taxes, and tolls as a first 
resort, better use of the ample, existing transportation 
resources, public and private, is much to be preferred, 
because greater public expenditures for the public 
agency have resulted essentially i in higher costs for the 
same output. The major transportation advances in 

inated in the private sector: the omnibus, hor- 
secar, elevated, trolley, subway, and bus. The private 
sector today continues the innovative tradition, intro- 
ducing a variety of popular, responsive, route and for- 
hire services -- some of questionable formal legality -- 
with lower fares than the public agency. 


163,850 
PB91-230433/GAR PC A08/MF A02 
Wisconsin Univ.-Milwaukee. 

New Suburb: Guidelines for Transit Sensitive Sub- 
urban Land Use Design. Study of Land Use and 
— in the Suburbs. Report Two, July 


Research rept. 

E. Beimborn, H. Rabinowitz, P. Gugliotta, C. Mrotek, 
and S. Yan. Jul 91, 170p UMTA-WI-11-0012-01-2 
See also R One, PB91-230359. Sponsored by 
Urban Mass Transportation Administration, Washing- 
ton, DC. Univ. Research and Training Program. 


The report provides guidelines for the planning and 
design of land use patterns that are sensitive to the 
is of public transit. These guidelines are meant to 
create an efficient environment for future growth in 
suburban areas. The guidelines have been prepared 
from a market-based point of view. Design elements 
are proposed that directly address the success of de- 
velopment activities and transit services. The report 
discusses requirements for successful transit and pro- 
vides design guidelines for land use, access systems 
and transit service types through a on ie of scales. A 
—. Transit Corridor District (TCD), based on the 
guidelines, is presented in the final section of the 


report. The proposed TCD illustrates how the guide- 
lines can be applied at a specific location. 


163,851 
PB91-230599/GAR 

Oxford Univ. (England). Transport Studies Unit. 
Policies for Alleviating Traffic Congestion in 
Larger Cities. 


P. Jones. Oct 90, 15p TSU/REF-587 


Traffic congestion in large cities is now recognized as 
a major problem throughout the world. A variety of dif- 
ferent responses can identified, including: (1) Do 
nothing - let traffic ‘find its own level’; (2) Increase road 
capacity, either through new road construction, or 
more efficient use of existing road space; (3) Reduce 
the environmental impacts of car use through cleaner, 
quieter engines; (4) Encourage a shift from car to 
public transport; (5) Use of parking controls to limit car 
use; (6) Explicit restrictions on car use; (7) Regulate 
demand through road pricing; (8) Restrictions on car 
ownership; (9) Changes to land use, to encourage 
more even use of road space; (10) Encourage home 
working, use of telecommunications, etc, to reduce the 
need for travel. The paper briefly discusses each of 
these measures, and the contribution that they can 
make to alleviating urban traffic congestion. 
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163,852 

PB91-230607/GAR PC E06/MF E06 
Oxford Univ. Engen’. Toe Studies Unit. 

POLIS initiative in Birmin 


cscs and C. Haynes. Nov 90, 14p TSU/REF- 


The objectives of the POLIS program are to: establish 
a network between cities undertaking feasibility stud- 
ies to implement Road Transport Informatics field 
trials; the network to include cities intending to either 
site field trials, to participate in field trial experiments in 
other cities, or to form part of a wider network of cities 
receiving information on the progress and results of 
those trials; to establish a documentation and informa- 
tion center to disseminate the results of POLIS activi- 
ties across Europe. The paper outlines the current po- 
sition of the POLIS program, both in general terms and 
as it applies to the initiatives being made in one major 
European city; Birmingham. 


163,853 
PB91-230615/GAR PC E06/MF E06 
Oxford Univ. (England). Transport Studies Unit. 
Measuring Behavioural Responses to Road Trans- 

rt Informatics. 

Pickup, A. — and P. Bonsall. Nov 90, 

21p TSU/REF-592 
Presented at the DRIVE Conference held in Brussels 
(Belgium) in February 1991. 


The first part of the paper discusses the extent to 
which RTI oy see a rethinking of conventional theo- 
ries of travel behavior and transport modelling. It re- 
ports on the results of qualitative surveys conducted in 
Athens and Birmingham to assess user responses to 
RTI scenarios. The results stress that clear market 
niches and types of behavioral response can be identi- 
fied for RTI adoption. Familiarity with the environment 
is a very important feature in adopting and adhering to 
RTI. However, respondents had very low tolerance of 
snemet poor information in trip decision making. 

his random element could hamper the progress to 
measure and model behavior in an RTI context. Part 
two of the paper presents detailed results of three in- 
vestigations into drivers’ needs for, and reactions to, 
route guidance; firstly questionnaire surveys conduct- 
ed in four European cities, secondly surveys amongst 
users of the LISB route guidance system in Berlin and 
thirdly work with the interactive simulation program 
known as IGOR. It is shown that requirements vary 
ress ng according to the drivers’ familiarity with the 
network. 


163,854 
PB91-230623/GAR PC E05/MF E05 
Oxford Univ. (England). Transport oe, _ 
Some Dimensions of RTI implementa 

~' M. S. Grieco, and L. Pickup. Jan 90, iep  TSU/REF- 
594 


The major purpose of the documents is to provide a 
working interface between the EURON and 
SIRIUS projects. As this first document indicates, there 
are a number of potentially useful and significant over- 
laps and considerations between the two projects 





which have as of yet received little or no attention. By 
maintaining a working relation between the two 
projects, it is expected that implications and under- 
standings which were overlooked when the original 
projects were proposed will be picked up and elaborat- 
ed upon. The first interface document concentrates on 
four issues: (1) RTI and the European internal market; 
(2) RTI and public transport enhancement; (3) RTI and 
public information campaigns; and (4) RTI and auto- 
matic vehicle control. 


163,855 

PB91-230631/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Parking Management and Control. 

Conference paper. 

A. Stathopoulos, J. Polak, A. Tillis, S. Mitropoulos, 
and B. Ryan. Nov 90, 28p TSU/REF-595 


The paper outlines recent work aiming to develop an 
efficient centralized parking management, control and 
information system. paper identifies briefly the ele- 
ments of management and control and the methods to 
predict in short term parking demand and its spatial 
and temporal characteristics, the spatial and technical 
characteristics and constraints of parking supply, as 
well as the rsa requirements and con- 
Straints of ing various forms of control. Achieving 
optimal pote ng management and control requires the 
development of a olen that functions in co-ordina- 
tion with the overall system that manages traffic 
demand. Such a system collects link flow data through 
loop detectors, processes (synthesises and projects) 
demand, and uses and disseminates relevant informa- 
tion to users. 


163,856 

PB91-230649/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
In-Home Information Systems: An Exploration of 
Traveiiers’ Needs and Responses. 

J. Polak, and P. Jones. Dec 90, 27p TSU/REF-607 
Presented at the Annual UTSG Conference (23rd) held 
in Nottingham (England) on January 2-4, 1991. 


The paper begins with an overview of some key issues 
relating to the provision of travel information and con- 
siders in particular the role which in-home information 
systems can play. It then summarizes findings from 
qualitative and preliminary piloting work into traveller 
information needs and responses, and describes a 
computer-based interview that was designeed to simu- 
late the provison of a dynamic, in-home travel informa- 
tion system. Preliminary findings are presented, re- 
garding the types and amounts of information that 
were sought, and the effects of information acquisition 
on travel behavior. The paper concludes with some 
suggestions for further work. 


163,857 

PB91-230656/GAR PC E05/MF E05 

Oxford Univ. (England). Transport Studies Unit. 

Strategies for Integrated Demand Management 
lems. 


Syst 

N. Ayland, P. Jones, N. Manol los, R. Schneider, 
. Skayannis. 1991, 23p TSU/REF-609 

Presented at the Drive Conference held in Brussels 

(Belgium) on February 4-6, 1991. 


One possible solution to the growing congestion prob- 
lems being experienced in many European cities lies in 
the introduction of demand management measures to 
limit and re-distribute demand for available roadspace. 
New and emerging road transport informatics technol- 
ogies show significant potential for implementing and 
enforcing such measures. The describes work 
being undertaken by DRIVE consortium V1008 to in- 
vestigate the application of these technologies in an 
integrated approach to demand management. The 
paper concentrates initially on the demand mana: —_ 
ment strategies that have been developed 
project V1008. These are each described within the 
ae. and the approach adopted to evaluating the ef- 
lectiveness of each strategy under condi- 
tions is outlined. The paper goes on to discuss the 
practical application of one of these strategies within a 
real test case city. Implementation issues are consid- 
ered, including technological issues of system design 
and strategic decisions concerning system deploy- 
ment. 


163,858 
PB91-230664/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
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Peron Ae the Effects of Road Pricing during the 
Morni 
P. C. Viahoulkas. Jan 91, 32p TSU/REF-611 


The report describes the further development and ap- 
plications of a dynamic assignment simulation model 
(Vythoulkas 1990a) which is used to analyze the ef- 
fects of raod pricing schemes; the analysis is carried 
out within the context of the DRIVE project IDMS 
(V1008). The simulation model predicts travellers’ 
mode, departure time and route choices under time 
dependent demand and traffic conditions, and also es- 
timates the effects that different road pricing policies 
will have on the overall level of congestion in a urban 
network, during the morning peak period. 


163,859 

PB91-230672/GAR PC E05/MF E05 
Oxford Univ. — ind). Transport Studies Unit. 
Modelling the Effects Cunmenen ‘ahi Provision on Traf- 
fic Flow and 

Final rept. 

J. W. Polak. Oct 90, 16p TSU/REF-614 


The report summarises the program of work and main 
findings of a project entitled Modelling the effects of 
parking provision on traffic flow and congestion. The 
project was concerned with the development and ex- 
tension of the parking policy analysis model CLAMP, 
originally developed By TSU under contract to London 
Regional Transport (Bradley et al, 1986). The initial 
version of CLAMP which was the object of develop- 
ment in the project will be referred to as the basic 
model. The original project proposal identified a wide 
ranging set of topics to be addressed during the re- 
search. These topics reflected both the growing impor- 
tance of parking policy within the context of urban 
transport planning and management and the relative 
lack of existing policy modelling work in the area. In 
pursuing these objectives, the project has undertaken 
several interrelated streams of work. These different 
streams of work were largely carried out in parallel 
throughout the project. 


163,860 
PB91-230680/GAR PC E06/MF E06 


Oxford Univ. (England). Transport Studies Unit. 
on the Pro 


Internal Report on Forward nm Model. 
— and J. A. Polak. Apr 90, 62p TSU/ 


The PARCMAN project is concerned with developing 
improved methods for the control and management of 
off-street parking facilities by the provision of drivers 
with dynamic parking guidance information through a 
system of roadside variable message signs. In order to 
be able to exercise effective control over parking 
demand and to provide relevant information to drivers 
concerning the status of car parks the PARCMAN 
system must make forecasts of the future levels of 
parking demand within the system. This is the task of 
the projection model. The parking demand ——— 
problem is difficult to analyze, since demand and traffic 
flow patterns vary significantly both within the day and 
from day to day, and therefore the time varying pat- 
terns of parking demand cannot be predicted by only 
using historical data. In the report the authors present 
two alternative approaches for the development of the 
projection mode’ 


163,861 

PB91-230698/GAR PC E06/MF E06 
Oxford Univ. (England). Transport Studies Unit. 
Strategies for integrated Demand Management 
Systems: Evaluation of Control Strategies. 

R. Schneider, K. W. Axhausen, and P. M. Jones. Dec 
90, 60p TSU/REF-618 

Prepared in cooperation with Karlsruhe Univ. (Germa- 
ny, F.R.). Inst. fuer Verkehrswesen. 


The overall objective of the project ‘Strategies for Inte- 
grated Demand Management’ (V1008) is to develop 
control strategies for integrated demand management 
systems for use in congested European cities. Within 
the DRIVE framework, these demand management 
strategies should make optimal use of available and 
emerging technology in the area of road transport in- 
formatics (RTI). 4 project therefore looks at how 
automatic vehicle i tion (AVI) and other RTI 
technologies can be applied to road pricing and other 
traffic restraint policies in an integrated approach to 
demand management. The primary effect of control 
strategies which utilize integrated demand manage- 
ment systems will be to restrain excess traffic in Euro- 
pean cities and therefore increase the overall efficien- 
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cy of the transport system. As a consequence of the 
greater efficiency, these strategies may also lead to a 
— in environmental pollution and an increase in 
safety 


163,862 

PB91-230706/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 

fie Aigorlien ter for the Development of a Heuris- 
tic for the — of Parking En- 
forcement Resou 

Final rept. 

|. Black, K. Cullinane, P. Goodwin, M. Lemon, and K. 
Lupton. Feb 91, 22p TSU/REF-622 

Prepared in cooperation with Cranfield Inst. of Tech. 
(England). Centre for ages Studies. 


The overall aim of the project was to examine the fea- 
sibility of developing an operational parking enforce- 
ment model that could be applied firstly as a manage- 
ment tool for deploying enforcement resources, and 
secondly as a policy evaluation tool. As a feasibility 
study, the project would concentrate on data collection 
and analysis, but also examine the theoretical 
work for and construction of the model, in the light of 
potential applications. The approach was unusual in 
that it involved staff from three different i 


fogether through wnt on 
ings (which took place at all three institutions), and 
supported bees na internal reports. In prac- 
tice, the ai found the arrangement worked well, 
although it would not necessarily suit other projects 
having a different flavor or personnel. 


163,863 

PB91-230714/GAR PC E05/MF E05 
Oxford Univ. Lo gue § Transport Studies Unit. 
License Holding and Car Ownership: A Review of 
Available — 


Working 

K. W. yal Mar 91, 37p TSU/WP-623 

Presented at the European ransport Planning Collo- 

quium, Brussels (Belgium), Veg 25-26, 1991. Spon- 
sored nt of the Environment, London 

(England). 


The general availability of a car driving license is one of 
the unquestioned assumptions of transport modelling, 
consequently only few models of license ownership 
have been developed. Models of license ownership as 
a part of an overall transport modelling system have 
been even rarer. Once explicit attention focuses on li- 
cense holding, the impact of the missing car driving 
license on the travel behavior of ‘deprived’ groups is 
obvious. For example, the substantial difference be- 
tween male and female license holding has important 
effects on male and female travel behavior. The lack of 
interest in the question of license —- has led to a 
situation where information on this basic le is 
rare and of uneven quality. The first objective of the 
paper is to collect together some available statistical 
information on license holding in a number of Europe- 
an and Non-European countries. Such ap pe 
material is necessary to the understanding of specific 
local developments. The second e of the 
paper is to discuss available evidence on the interac- 
tion between license holding and car ownership. The 
policy impact of this interaction, =" on long 
term traffic restraint will also be discussed 


163,864 

PB91-230722/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 

Some Evidence on the Effects of Pre-Trip informa- 
tion on Travel Behaviour. 

J. Polak, and P. Jones. Mar 91, 17p TSU/REF-626 
Presented at the European Transport Planni by -4 
= (3rd) held in Brussels (Belgium) on April 2: 


bees describes a study into the effects of an in- 
om arse ved system and formed part of 
the £U ON project being carried out for the Euro- 
pean Commission under the DRIVE program. Re- 
spondents in the study were interviewed during a jour- 
ney they were making from home to the city center. 
They were presented with a simulated in-home infor- 
mation system running on a micro-computer which 
provided information on travel times from their home to 
the city center, by bus and car, at different times of the 
day. The values used in the simulation were based on 
known travel time distributions, customised to reflect 
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the respondents perceived mean and variance in jour- 
ney time, with a random component. Respondents 
were invited to interrogate the system for information, 
and were subsequently required to rank the alterna- 
tives they had enquired about in order of preference. In 
this way it was possible to gain insights into both the 
process of information acquisition and to relate this to 
the effect of the information on choice behavior. The 
paper summarizes some initial results from analysis of 
these data and discusses the potential for further de- 
velopment of the survey procedures. 


163,865 

PBS1-230730/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Assessing Traveller Responses to Road Pricing 


Options. 

J. Polak, and P. Jones. Apr 91, 21p TSU/REF-627 
Presented at the International Conference on Travel 
Behaviour (6th) held in Quebec (Canada) in May 1991. 


With continuing growth in urban oe, many Eu- 
ropean cities are considering some of road pric- 
ing, either to directly limit demand, or to raise revenue 
to increase capacity through environmentally sensitive 
but expensive road schemes. In behavioral terms, the 
problem is that one knows very little about the ways in 
which motorists might respond to direct road user 
charges - icularly those that vary by time of day. 
The objective of the study was to assess the response 
- _car drivers to a proposed toll ring in Trondheim, 
a stated preference survey technique. The paper 
describes the setting of Trondheim and the toll 
ring proposals and outlines the design of the stated 
eference instrument, which was based on a custom- 
ized mailback approach integrated with a city-wide 
travel diary survey. The results of the survey are then 
briefly described and some Scapa te choice model- 
ling results are presented. The paper concludes with 
an assessment of the success of the approach adopt- 
ed and discusses possible future developments. 


163,866 
PBS 1-230748/GAR PC E05/MF E05 


pov: Univ. (England). Beem ge Studies Unit. 
Appr to Travel Analysis: 
Conceptual Fosse, Models and Research 


KW Ahausen, and T. Gaerling. Mar 91, 31p TSU/ 
Prepared in cooperation with Umea Univ. (Sweden). 


The recent policy discussions about information tech- 
nology in transport and traffic demand management 
have increased the interest in activity-based approach- 
es to the analysis of travel behavior, in particular in the 
modelling of household activity scheduling which is at 
the core of many of the required changes in travel be- 
havior. The paper is a state-of-the-art review of con- 
ceptualizations and models of activity scheduling with 
special regard to issues raised by the new policy in- 
struments. In the course of the review, the validity of 
behavioral assumptions are critically examined and 
several needs for future research identified. 


163,867 
PBS1-230755/GAR PC E05/MF E05 
lord Univ. (England). Transport Studies Unit. 
Role of Computer-Generated Role-Playing in 
Working Behaviour Analysis. 
i 
K. W. g 3 omeil Nov 90, 35p TSU/WP-572 


The increasing traffic problems have forced policy 
makers around the world to look at new policy options: 
traffic restraint, electronic road pricing, information 
technologies and advanced traffic management sys- 
tems. The paper argues that the planning tools avail- 
able to the policy makers to evaluate these options 
have not kept up with the changes. The central short- 
coming is the lack of understanding of household and 
individual scheduling of resources, especially time re- 
sources. The paper ai oe s that the most fruitful way to 
address the issue, is adoption of computer-gener- 
ated ‘role-playing’ based on the daily _— solving 
of the travellers. The paper reviews econometric 
work on household and individual scheduling and the 
available work on ‘rules’, ‘heuristics’ and ‘constraints’ 
as elements of problem solving in travel behavior re- 
search. The paper concludes with a discussion of re- 
search issues arising from the adoption of household 
scheduling as the central issue for computer-generat- 
ed role-playing. 
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PB91-230763/GAR 
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PC E05/MF E05 


Oxford Univ. Engen’. Transport Studies Unit. 
Implications of Parking Search Behaviour for Park- 
ing Demand Management. 

Working paper. 

K. W. Axhausen, and J. W. Polak. Oct 90, 27p TSU/ 
WP-573 


Policies designed to influence parking behavior are an 
important element in effective traffic management. 
Such policies must be based on a sound understand- 
ing of parking behavior and the factors that influence it. 
Parking search influences the behavior of the transport 
system at two levels. On a behavioral level, the driver 
takes into account the expected costs of parking 
search in the decision to use the car, thereby affecting 
the modal split. At a system level, the way in which the 
search is conducted has important consequences for 
overall levels of traffic congestion. The first part of the 
paper presents new results from a number of Euro 
an cities on the search behavior of car drivers. he 
central issue discussed is the idea of ‘parking search 
strategies’ adopted by car drivers. The search strate- 
gies are shown to depend on trip purpose, planned du- 
ration of stay and other factors. The second part of the 
paper will discuss the implications of these empirical 
results for the design of parking guidance and parking 
management systems. In particular, the interaction be- 
tween the driver population, their search strategies 
and the design of parking guidance will be discussed. 


163,869 

PB91-230771/GAR PC E05/MF E05 
Oxford Univ. ern. Transport Studies Unit. 
Trondheim Toll Ring. Stated Preference Study. 
Pilot Survey Assessment. 

Interim rept. 

P. Jones, J. Polak, P. Vythoulkas, S. Meinad, and T. 
Tretvik. Sep 90, 45p TSU/REF-575 

Prepared in cooperation with Selskapet for Industriell 
og Teknisk Forskning, Trondheim (Norway). Div. of 
Transportation Engineering. 


The objective of the study is to assess car driver re- 
sponses to the introduction of a proposed toll ring in 
Trondheim, using a stated preference survey tech- 
nique. Specifically, the study seeks to measure driver 
sensitivity to changes in four variables associated with 
the introduction of the toll ring measure: (1) Level of 
toll charge; (2) Time period(s) of operation; (3) Travel 
time by car; and (4) Level of bus fares. The report de- 
scribes the development and piloting of the stated 
preference survey instrument, and the changes that 
have been made to it in the light of experience gained 
in the pilot. 


163,870 

PB91-230789/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Conceptual Schema for a Systems Dynamic Model 
of Illegal Parking and Parking Enforcement. 

K. Cullinane. Sep 90, 45p TSU/REF-578 


The document seeks to present a framework for the 
modelling of illegal parking and parking enforcement. 
The framework is specifically geared to a modelling 
effort which is based on a systems dynamic roach. 
The selection of the approach as a viable medium for 
the modelling effort is based upon the fact that it incor- 
porates two vital features that are deemed central to 
the problem in question. Firstly, as the name implies, a 
dynamic element is an essential component of these 
types of models. Secondly, systems dynamic models 
allow for the possibility of control inputs. These are 
equivalent to different policy measures. The effects of 
different policies can be assessed on the basis of the 
behavior of the overall system following the implemen- 
tation of a particular policy. 


163,871 

PB91-230805/GAR PC E05/MF E05 
Oxford Univ. ~~. Transport Studies Unit. 
— LAMP to the Analysis of Parking 
Policy in Birmingham City Centre. 

J. Polak, K. Axhausen, and T. Errington. Jun 90, 17p 
TSU/REF-554 

Presented at the PTRC Summer Annual Meeting held 
in Brighton (England) in September 1990. 


The paper describes ogee work in the application of 
the parking model C P to the analysis of parking 
policy in Birmingham City Centre. The next section of 
the paper briefly discusses the policy background of 
the work and outlines the key parking policy questions 
motivating the study. In the third section, the general 
structure and approach of the CLAMP model is briefly 


outlined and some specific features of the model im- 
plemented in Birmingham are described. The fourth 
section describes the data collection phase of the 
study which consisted of a series of conventional 
travel and parking surveys, together with a set of com- 
puter-based stated preference experiments address- 
ing linked destination, mode and parking type deci- 
sions. The fifth section summarizes some preliminary 
results from these experiments. The paper concludes 
with a general discussion of the experience gained so 
far in the study and the implications of the current work 
for future studies of parking. 
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PB91-230813/GAR PC E06/MF E06 
Oxford Univ. (England). Transport Studies Unit. 
Restraining Car Traffic in European Cities: An 
Emerging Role for ‘Road Pricing’. 

P. Jones, and A. Hervik. Sep 90, 33p TSU/REF-558 
Prepared i in cooperation with More and Romsdal Coll., 
Molde (Norway). 


Urban traffic problems are now a key political issue in 
most European countries, in terms of congestion, road 
safety and the environment. The response to date in 
many cities has been to rely on parking controls, better 
traffic management, and congestion itself to contain 
traffic, but ae there is a recognition that in the 
larger cities some form of direct restraint on traffic 
levels will become necessary as car ownership contin- 
ues to rise. The paper first assesses a number of non- 
pricing restraint measures, including restrictions on 
traffic speed and network capacity, and regulatory 
controls on access. It then considers what role road 
pricing might play. Here three objectives are identified, 
and a number of key factors affecting implementation 
are discussed, including technology, privacy, equity, 
and the allocation of revenues. The paper concludes 
by summarizing current developments regarding road 
pricing in different European countries, and assesses 
the potential of the measure as a demand manage- 
ment tool in the future. 
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PB91-230839/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Choice of Parking: Stated Preference Approach. 
py Axhausen, and J. W. Polak. Sep 90, 35p TSU- 


Over recent years parking policy has become a key 
element of transport policy in many countries. Parking 
policy measures can affect many different dimensions 
of travel behavior but are likely to be most significant in 
terms of travellers choice of parking type and location. 
The dimension of travel choice has, to date, received 
comparatively little attention, yet is of vital importance 
if the authors are to properly understand and predict 
the effects of parking policies measures. The paper 
presents two studies addressing the issue carried out 
in the United Kingdom and Germany. Both studies 
used a stated preference approach in order to collect 
disaggregate data on travellers responses to changes 
in parking attributes and used these data to build 
simple logit models of parking type choice. The studies 
were — in order to allow comparable choice 
models to be estimated from the two datasets. The re- 
sults obtained strongly indicate the need to separately 
identify the costs associated with different compo- 
nents of the parking activity (e.g., general in-vehicle 
time, parking search time, egress time) and also point 
to the existence of significant differences in the rela- 
tive valuation of these components across different 
journey purposes. Where possible, the results of the 
choice modelling exercises are also compared with ex- 
isting revealed and stated preference results and are 
found to be generally in line with prior expectations. 


163,874 

PB91-230847/GAR PC E06/MF E06 
Oxford Univ. (England). Transport Studies Unit. 

Public Transport Passenger Information through 
New Telematics Technologies: A Review of Devel- 


opments. 
S. Tarry, and L. Pickup. Aug 90, 78p TSU/REF-566 


The report presents the findings of a review and ap- 
praisal undertaken by the Oxford University T:ansport 
Studies Unit (TSU) for CENTRO (formerly the West 
Midlands Passenger Transport Executive) to identify 
js care of these new information technologies on 

lic transport services and to discuss their potential 
in fn the West Midlands area. The objectives are: (1) To 
conduct a selective review of literature on public trans- 





port informatics technologies which have been imple- 
mented in World cities; (2) To conduct case study visits 
to ‘aise the most promising systems in more detail; 
(3) To contact RT! equipment manufacturers in select- 
ed cities to discuss their view of the PT! market; and (4) 
To appraise the Centro public transport database in 
the light of the review, the case study visits and current 
Centro policy objectives regarding information. 
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PBS1-230854/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
ae between PARCMAN and Other 


Ss. 
pt _— and P. Vythoulkas. Jun 89, 35p TSU/REF- 


Many European cities suffer from severe problems of 
traffic congestion, poor environmental quality and un- 
acceptable standards of road safety. The emergence 
of a range of new telecommunications and information 
processing technologies provide the opportunity for 
transport planners and managers to develop fresh ap- 
proaches to these long standing problems. The Euro- 
pean Commission DRIVE program aims to promote 
and coordinate the research, development and appli- 
cation of these technologies in the field of transport 
(Road Traffic Informatics). An important theme of the 
DRIVE program is integration. The theme is expressed 
at two different levels. At the level of the output of the 
program, the aim is that there should be a high degree 
of functional integration between the different technol- 
ogies and systems developed under DRIVE, leading to 
the emergence of a common, ee tery Road Traffic 
Environment (IRTE). The second level of integration 
occurs within the execution of the DRIVE program 
itself. With many different Consortia working on dis- 
tinct but interrelated areas of technological and sys- 
tems development, there is considerable scope for 
synergy between projects. The PARCMAN project has 
two Activities that are specifically devoted to aspects 
of integration. The report presents the result of work 
on the first of these Activities which is concerned with 
identifying the nature of the relationships between 
PARCMAN and other DRIVE projects. The PARCMAN 
project consists of a comprehensive set of research 
and development activities that are designed to lead to 
a new and improved form of Parking Guidance and In- 
formation (PGI) system. An important consideration 
within the development of PARCMAN will be to pro- 
vide a framework for the analysis and design of ad- 
vanced PGI systems which is sufficiently flexible to 
allow for future developments in technology and tech- 
nique to make a contribution, when such potential 
exists. 
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PB91-230862/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 

Illegal Parking and the Enforcement of Parking 
Regulations: Causes, Effects and Interactions. 

K. Cullinane, and J. Polak. Jan 90, 29p TSU/REF- 
519 


The report discusses parking policy as an important 
constituent of urban transport policy. As such, it is vital 
that its objectives are appropriately integrated with 
those of the more general policy. The strategies for 
achieving the objectives of parking policy are theoreti- 
cally embodied in the regulations that govern parking. 
These regulations are themselves operationalized by 
the implementation of a variety of parking controls. 
Typically, such controls take the form of restrictions on 
the type, location or duration of permitted parking acts. 


163,877 
PBS1-231951/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Gaining Public Support for Road Pricing through a 
Package Approach. 

P. Jones. Apr 91, 13p TSU/REF-629 


A variety of measures has been proposed to reduce 
the impacts of road traffic in urban areas, ranging from 
road construction to major public transport improve- 
ments or direct restrictions on car use in congested 
areas. A number of recent U.K. public opinion surveys 
have attempted to gauge support for these various 
measures among the public. A review of these studies 
by the writer has found very consistent results across 
the surveys: the absolute percentages of people sup- 
porting a Cp measure may vary (according to the 
strength of support expressed by the wording of the 
statements), but the rank orderings are the same. The 
results are summarized. This shows a high level of 
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public support for measures that increase the range of 
travel choices, such as Park and Ride, better bus and 
rail services, and improved cycle facilities. Stricter en- 
forcement and restrictions on road traffic in city cen- 
ters are generally supported by around two-thirds of 
those questioned in most surveys. Additional road ca- 
pacity (new roads or more car parks) is supported by a 
third to a half of respondents, with road pricing being 
among the least popular of measures, only attracting 
support from a quarter to a third of adults. 


163,878 

PB91-232371/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 

Two Models for Predicting Dynamic Stochastic 
Equilibria in Urban Transportation Networks. 

P. C. Vythoulkas. 1990, 23p TSU/REF-532 


The paper presents two approaches for analyzing the 
route and departure time choice decisions, and the 
time varying traffic flow patterns in any network form. 
The first approach uses the framework of existing dy- 
namic assignment models and therefore consists of a 
macroscopic traffic flow simulation model and a 
demand adjustment mechanism. In the second ap- 
proach, dynamic assignment is formulated as an opti- 
mization program the solution of which is proved to be 
unique and equivalent to the dynamic equilibrium con- 
ditions. The analysis indicates that in highly congested 
networks, the application of static assignment models 
results in travel times which are lower than those pre- 
dicted by the dynamic assignment procedures. 


163,879 

PB91-232389/GAR PC E06/MF E06 
Oxford Univ. (England). Transport Studies Unit. 
Introduction to the ‘Activity Approach’. 

Working paper. 

K. W. Axhausen. Mar 90, 66p TSU/WP-533 


Transport planning as a profession and academic dis- 
cipline, as we know it today, is the result of the seminal 
shifts in the urban structure during the 20th century, 
made possible by the widespread adoption of the pri- 
vate motor car. Initially, the growth in car ownership 
and use and later the steep decline of public transport 
set the agenda for transport —- during the last 
forty years. It is necessary to review briefly the set of 
concepts and tools developed by transport planners to 
capture these developments in order to understand 
the ee of the alternative proposed by the ‘Ac- 
tivity Approach’. The lecture describes the historical 
background of the Activity Approach, followed by the 
description of three frameworks which have been used 
to analyze activity and travel behavior. Sections on ho- 
mogeneous groups and time-space regimes, house- 
hold and individual scheduling present the main mod- 
elling results of the approach. 


163,880 

PB91-232397/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Modelling Proposals for ‘Strategies for Integrated 
Demand Management Systems’. 

K. W. Axhausen, and R. Schneider. 1990, 16p TSU/ 
REF-538 

Presented at the ‘Workshop on Simulation Modelling’ 
at the DRIVE Concertation Meeting (8th), Paris 
(France), April 2-3, 1990. Prepared in cooperation with 
Karlsruhe Univ. (Germany, F.R.). Inst. fuer Verkehrs- 
wesen. 


The report evaluates different strategies in one traffic 
setting to give preliminary answers to the questions 
addressed by the project V1008 ‘Strategies for Inte- 
grated Demand Management Systems’: why should in- 
tegrated demand management be used in congested 
European cities; what should es demand man- 
agement systems consist of; and how should integrat- 

demand management systems be applied. What 
control strategies should be used with respect to 
charging, zoning, timing, exception policies and admin- 
istration of an integrated demand management 
system. Four exemplary strategies were identified that 
cover a range of RTI-technologies and demand man- 
agement approaches. The first strategy brings togeth- 
er current best practice, supported by some RTI ele- 
ments. The second strategy concentrates on a toll ring 
supplemented by a variety of traditional demand man- 
agement elements. The third strategy is a comprehen- 
sive pricing scenario dependent on a full scale RTI en- 
vironment. The last strategy substitutes rationing for 
pricing to address the equity questions raised in the 
context of a pricing scenario. 
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PB91-232405/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Comments on Society-Oriented Utility Func- 
tions in IMAURO. 

P. B. Goodwin. Mar 90, 22p TSU/REF-539 


The report describes the TOPSORT model for gener- 
alized macroscopic (aggregate) dynamic equilibrium 
assignment. It will calculate the values of about two 
dozen basic ‘costs’ for each link for each time slice. In 
principle it would be possible to use all these in combi- 
nation to define a super-generalized-cost, but this 
would be awkward, theoretically suspect, and uninfor- 
mative for policy analysis. Therefore, it is currently pro- 
posed to divide the list of costs into five groups, la- 
belled impedance, safety, performance, environment, 
and driver comfort. Thus the model would be able to 
give policy makers advice on the effects of various dif- 
erent information systems or other changes to the 
network, judged by each of the five criteria. 


163,882 

PB91-232413/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Parking Search Behaviour: A Review of Current 


Research and Future Prospects. 
a — and K. Axhausen. Mar 90, 26p TSU/REF- 


During recent years there has been a growing appre- 
ciation of the importance of parking issues in over- 
all context of urban transport problems. Accompany- 
ing this, there has been a growth in the quantity and 
quality of parking related research work both in the 
U.K. and overseas. The paper addresses three key 
questions in relation to current and proposed research 
efforts concerned with parking search. What is our cur- 
rent pememagag gen Hm parking search behavior and in 
what areas is it ient; Arising from this, what issues 
should be part of the future parking search research 
agenda; and What research methods might be used to 
address these issues, particularly at the empirical 
level. It briefly outlines the significance of parking 
search behavior and reviews state-of-the-art of 
current understandings of these processes. Following 
this, it discusses some key — that could form the 
basis of a research program. The advantages and dis- 
advantages of a number of alternative approaches to 
the empirical research of these topics are examined. 


163,883 
PB91-232421/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 

ncise Encyclopedia of Traffic and Transport 
Systems: Transportation Planning: The Activity 


Approach. 
K. W. Axhausen, and J. W. Polak. Mar 90, 23p TSU/ 
REF-542 


The role of travel is as the means of enabling people to 
engage in spatially and temporally distinct activities. 
Activities and travel are therefore interlinked compo- 
nents in the overall pattern of daily behavior. It follows 
that the characteristics of a single trip such as its 
timing, destination, mode, route can only be fully un- 
derstood in relation to the activities in which the travel- 
ler participates during the day. The ‘Activity Approach’ 
acknowledges this insight as starting point for its anal- 
ysis. The main questions addressed by the approach 
are the description and modelling of the daily and 
weekly activity and travel patterns as a function of the 
socio-economic situation of the travellers and of the 
characteristics of the transport system. The report de- 
scribes the ‘Activity Approach’ to transportation mod- 
elling. 
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PB91-232439/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Alternative Approaches to Traffic Forecasting for 
Dynamic Driver Information Systems. 

J. Polak, and P. Vythoulkas. May 90, 18p TSU/REF- 
547 


Presented at the PTRC Summer Annual Meeting held 
in Brighton (England) in September 1990. 


The paper focuses on a topic that links the issue of 
drivers’ acceptance of information with that of the ef- 
fective central control of information dissemination-- 
the requirement for methods to make short-term fore- 
casts of traffic conditions. The paper discusses the 
nature of the prediction problem involved in the design 
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and operation of dynamic driver information systems, 
taking as a concrete example the case of a variable 
mssage sign based parking guidance system. The next 
section briefly describes the form of the parking guid- 
ance and information (PGI) systems considered in the 
paper and outlines the approach adopted to informa- 
tion dissemination and system control in current sys- 
tems. The third section discusses some consider- 
ations in the design of PGI systems which lead to the 
requirement for short term traffic forecasts and intro- 
duces the concept of adaptive forecasting. The fourth 
and fifth sections present two alternative approaches 
currently under development for this prediction prob- 
lem, each based on a different combination of conven- 
tional traffic modelling and adaptive forecasting proce- 
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dures. The paper concludes with a discussion of the 
implications of the work for future research. 
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PB91-232447/GAR PC E05/MF E05 
Oxford Univ. (England). Transport Studies Unit. 
Measuring the Potential Effects of Road Transport 
Informatics on Travel Patterns in European Cities. 
L. Pickup, F. Kenny, A. Stathopoulos, V. Psaraki, and 
G. Argyrakos. May 90, 20p TSU/REF-549 

Presented at the PTRC Summer Annual Meeting held 
in Brighton (England) in September 1990. Prepared in 
cooperation with National Technical Univ., Athens 
(Greece). 


Developments in Road Transport Informatics (RTI) 
have the potential to bring about revolutionary 
changes in road transport across the European Com- 
munity. RTI has the potential to improve the efficiency 
of travel in the member states, increase safety and en- 
hance the vw of the environment. However, the 
success of RTI will depend on policy makers and in- 
dustry choosing the most appropriate technologies 
and the best manner in which to implement and market 
them. This requires knowledge of the ways in which 
travellers are likely to respond, directly or indirectly, to 
different types of RTI-based policy initiatives. The 
peoet presente the results of the first phase of EUR- 
ON surveys assessing individuals’ responses to 
the possibilities provided by RTI and the types of travel 
responses which could result. 
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New National neo | Strategy. 
AD-A238 067/3/GA 
America’s New National Security Strategy. 
AD-A238 068/1/GAR 
= HEALTH CARE BENEFITS 
Military’s Desire for Long-Term Health Care Insurance. 
AD-A237 935/2/GAR 162,718 
MILITARY HISTORY 
Engineer Role in the Defense -- A Comparison between 
the Mesopotamia Campaign and the Portion ‘Gut War. 
AD-A237 092/3/GAR 162,686 
eg of Entrenchments during the American Civil 
War: A Vision for World War | Leaders. 
AD-A238 243/0/GAR 162,700 
MILITARY HOSPITALS 
Study to Determine the rng Method of Improving the 
Flow of Patients Th ve hd —— Critical Care Units 
at Letterman Ai Medical Ce: 
162,719 





162,689 


162,690 


AD-A237 936/0/GAR 


MILITARY INTELLIGENCE 
penn J. Donovan: Visionary, Strategic Leader, an His- 


orical Perspective. 
AD-A238 145/7/GAR 162,681 


MILITARY MEDICINE 
om of Managed Care Activities in USAF and other 
D Medical Treatment Facilities. 
AD-A237 919/6/GAR 162,712 


Determining the Most sri Organizational Struc- 
ture and Alignment for = ort " — at Keller 
Army Community Hospital, ‘oin 

AD-A237 934/5/GAR 162,717 


Military’s Desire for L Term Health Care Insurance. 
AD-A237 935/2/GAR 162,718 


Si to Develop and Apply a Model for Determining the 
ay Costs of Performing a Specific Clinical Procedure at 
Naval Hospital Great Lakes. 

AD-A238 147/3/GAR 162,108 

MILITARY OPERATIONS 

Evolution of Entrenchments during the American Civil 
War: A Vision for World War | Leaders. 

AD-A238 243/0/GAR 162,700 


Adaptive Logistics Spent for Combat. 
ADA A238 48/1 /G 162,671 
Eset Systems: noi Applications. January 1985-Oc- 
1901 (Citations from the NTIS Database). 
Pasi-001 1 {Crean 162,708 
MILITARY PERSONNEL 
Identification and Development of Leaders in the Navy 
Medical Department. 
AD-A238 146/5/GAR 162,724 
Predicting Total Sick Days Experienced by an Active Duty 
Military Population. 
AD-A238 148/1/GAR 162,725 


Ramdiement < of ae Growth Factors for Use in 


Military Perso 
AD-A238 479/5/GAR 162,532 


Development of - \erameamnmn Growth Factors for Use in 
Military Personne! 
AD-A238 598/ MGAR 162,535 


aeennet of canes Growth Factors for Use in 


Military Personnel. 

AD-A238 599/5/GAR 162,536 

Development of Hematopoietic Growth Factors for Use in 
Military Personnel. 
AD-A238 603/5/GAR 162,537 
Integrated ‘coach to analyzing command and control. 
DE91014446/GAR 

MILITARY PLANNING 


New National BIGAR Strategy. 
AD-A238 — 


162,689 





America’s New National Security Strateg 
AD-A238 068/1/GAH 


Training and P: 


Description FY 9 
AD-A238 534/2/GAR 
ee PROCUREMENT 

Concurrent Engineering: A New Paradigm. 
AD-A237 994/9/GAR 162,651 
Component Breakout Policy and Guidance Within the De- 
partment of Defense. 
AD-A237 999/8/GAR 162,653 
Defense Log _ Agency Computer-Aided Acquisition 


ey 7 Security Measures. 
AD-ASO 028 025/1 ” 162,657 


MILITARY RESERVES 
Survey of United States i aw Reserve (USAR) Troop 
Program Unit (TPU) Soldiers. 
AD-A238 258/8/GAR 162,662 
MILITARY TACTICS 
Engineer Role in the Defense -- A Comparison between 
the Mesopotamia Campaign and the Persian Gulf War. 
AD-A237 992/3/GAR 162,686 
Methodol and Analysis of Ground Maneuver Synchro- 
nization at National Training Center. 
AD-A238 161/4/GAR 162,695 


MILITARY pay gl 


162,690 
‘aan Technology RD Program 


162,736 





N ind Goal Programming Approach to Mod- 
eling the impact of Pre-Accession Training to the Trained 


Process. 

AD-A238 447/7/GAR 162,733 

Training and Personnel Systems Technology RD Program 

Description FY 91/92. 

AD-A238 534/2/GAR 162,736 
MILK TRADE 

Saskatchewan Milk Control Board: Annual report 1990. 

MIC-91-04392/GAR 160,852 
MILLIMETER WAVES 

Millimeter-Wave Detection Using Resonant Tunnelling 


S. 

AD-A238 646/4 161,670 
MINE DUSTS 

py el ee dust characterization in uranium 


mill oper: 
MIC-01-04598/GAR 162,851 


MINE FIRES 
Minimum ignition temperature: An alternative small-scale 
flammability test for conveyor belting. 
MIC-91-04539/GAR 162,852 


apply Atmospheric Status Equations to Data Collected 
from led Mine, Postfire Atmosphere. 
PB91 *30235/ GAR 162,943 


Mine Fire Diagnostics and Implementation of Water Injec- 
tion with Fume Exhaustion at Renton, PA. 
PB91-230243/GAR 162,944 


Hydrogen Cyanide and Smoke Particle Characteristics 
during Combustion of Polyurethane Foams and Other Ni- 
— Materials. Development of a Test Pa- 


PBT. 230284/GAR 161,342 


Embedded Hydrogen Chloride and Smoke Particle Char- 
acteristics during Combustion of Polyvinyl Chloride and 
Chlorinated Mine Materials. 

PB91-230292/GAR 161,343 


MINE ene 





the evaluation of twin arc narrow gap process 
of rails: Final report. 
162,858 


eee on 
lor field weldii 
Mic-o1-04e77 GAR 





MINE WASTES 
oe of bacterial biofilms for the selective re- 
of metals from mining effluents: Final report. 
Mic. 91-04600/ GAR 161,968 
Development of a biohydrometallurgical process for 
peony nickel values from Falconbridge pyrrhotite tail- 
IG.91.04685/GAR 161,969 
MINE WATERS 
Periphyton communities as biological polishing agents in 
mine — waters and the precipitation process in tail- 
Mic-91-046967G 
MIC-91-04696/GAR 162,043 
MINERAL DEPOSITS 
Development Document for Final Effluent Limitations 
Source Performance Standards for 
ining and Dressing. Point Source — 
PB91-234427/GAR 162,956 
MINERAL ECONOMICS 
Minerals Yearbook, 
PB91-220517/GAR 
Minerals Yearbook, 1989: Delaware. 
PB91-220525/GAR 
Minerals Yearbook, 1989: Georgia. 
PB91-220533/GAR 
Minerals Yearbook, 1989: Iron Ore. 
PB91-220541/GAR 
Minerals Yearbook, 1989: Minnesota. 
PB91-220566/GAR 


1989: Alabama. 
162,868 


162,869 
162,870 
162,871 


162,873 
Minerals Yearbook, 1989: New Hampshire. 
PB91-220574/GAR 

Minerals Yearbook, 1989: New York. 
PB91-220582/GAR 


Minerals Yearbook, 1989: Puerto Rico. 
PB91-220590/GAR 


Minerals Yearbook, 1989: Sait. 
PB91-220608/GAR 162,877 


Minerals Yearbook, 1989: -—_ Methods and Statistical 
Summary of Nonfuel Mineral 
PB91-220723/GAR 162,879 


Minerals Yearbook, 1989: lodine. 
PB91-220806/GAR 


Minerals Yearbook, 1989: Iron Oxide Pigments. 
PB91-220814/GAR 


Minerals Yearbook, 1989: Vanadium. 
PB91-220830/GAR 


Minerals Yearbook, 1989: Soda Ash. 
PB91-220848/GAR 


Minerals Yearbook, 1989: Silicon. 
PB91-220855/GAR 


Minerals Yearbook, 1989: 
scat -220871/GAR 


inerals Yearbook, 1989: Maine. 
PBoT -220889/GAR 


Minerals Yearbook, 1989: Tennessee. 
PB91-220897/GAR 


Minerals Yearbook, 1989: Wisconsin. 
PB91-220905/GAR 


Minerals Yearbook, 19839: Illinois. 
PB91-220913/GAR 


Minerals Yearbook, 1989: Rhode Island. 
PB91-220921/GAR 


Minerals Yearbook, 
Metals. 
PB91-220954/GAR 
Minerals Yearbook, 1989: Clays. 
PB91-220962/GAR 


Minerals Yearbook, 1989: South Dakota. 
PB91-220970/GAR 


Minerals Yearbook, 1989: Zinc. 
PB91-220988/GAR 


Minerals Yearbook, 1989: Abrasive Materials. 
PB91-221358/GAR 


Minerals Yearbook, 1989: Arizona. 
PB91-221366/GAR 


Minerals Yearbook, 1990: Asbestos. 
PB91.221374/GAR 162,900 


Minerals Yearbook, 1989: Bauxite, Alumina, and Alumi- 


num. 
PB91-221382/GAR 162,901 


Minerals Yearbook, 1990: Beryllium. 
PB91-221390/GAR 


Minerals Yearbook, 1990: Bromine. 
PB91-221408/GAR 


Minerals Yearbook, 1989: California. 
PB91 te 424/GAR 


Minerals Yearbook, 1989: Chromium. 
MBOT 221400/GAR 


Minerals Yearbook, 1989: Colorado. 
PB91-221440/GAR 


Minerals Yearbook, 1989: Connecticut. 
PB91.221457/GAR 


Minerals Yearbook, 1989: Dimension Stone. 


162,874 
162,875 


162,876 


162,880 
162,881 
162,883 
162,884 
162,885 
: Indiana. 
162,887 
162,888 
162,889 
162,890 
162,891 


162,892 
1989: Rare-Earth Minerals and 


162,893 
162,894 
162,895 
162,896 
162,898 


162,899 


162,902 
162,903 
162,905 
162,906 
162,907 


162,908 


KEYWORD INDEX 


PB91-221465/GAR 


Minerals Yearbook, 1989: 
PB91-221473/GAR 


162,909 
162,910 
Minerals Yearbook, 198 
PB91-221481/GAR 162,911 
Minerals Yearbook, 1989: 
PB91-221515/GAR 162,914 
Minerals Yearbook, 1990 
PB91-221523/GAR 

1989: 


162,915 
Minerals Yearbook, 
PB91-221531/GAR 
Minerals Yearbook, 1989: 
PB91-221549/GAR 

Minerals Yearbook, 1989: 
ri ng 


is Yearbook, 1989: 
PBOT 2 ed 564/GAR 


162,916 
162,917 
162,918 
162,919 


Minerals Yearbook, 1989 
PB91 Oe 572/GAR 


Minerals Yearbook, 1989: 
PB91-221580/GAR 
Minerals Yearbook, 1989: 
PB91-221598/GAR 
Minerals Yearbook, 1989: 
PB91-221606/GAR 


162,920 
162,921 
162,922 
162,923 


Minerals Yearbook, 1989: 
PB91-221614/GAR 
1989: 


162,924 
Minerals Yearbook, 
PB91-221622/GAR 
Minerals Yearbook, 1989: 
PB91-221630/GAR 

Minerals Yearbook, 1989: Oklahoma. 
PB91-221648/GAR 

Minerals Yearbook, 1989: Phosphate Rock. 
PB91-221655/GAR 

Minerals Yearbook, 1989: Silver. 
PB91-221663/GAR 


162,925 
162,926 
162,927 
162,928 


162,929 
Minerals Yearbook, 1990: Sodium Sulfate. 
PB91-221671/GAR 
Minerals Yearbook, 1989: South Carolina. 
PB91-221689/GAR 


Minerals Yearbook, 1989: Sulfur. 
PB91-221697/GAR 
Minerals Yearbook, 1989: Texas. 
PB91-221705/GAR 
Minerals Yearbook, 1989 
PB91-221713/GAR 


Minerals Yearbook, 1989: Virginia. 
PB91-221721/GAR 


Minerals Yearbook, 1989: Washington. 
PB91-221754/GAR 


Minerals Yearbook, 1989: 
PB91-221762/GAR 


Minerals Yearbook, 1989: 
PB91-221770/GAR 162,938 


World Mineral Production, 1985-89. Preliminary Statistics. 
PB91-231696/GAR 162,953 


reas . Minerals Yearbook, 1990. Statistical 


Data to 198 
PBgT-231 712/GAR 162,954 


MINERAL INDUSTRIES 
Sa Mining Development Corporation: Annual 
r 1990. 
MIC-91-04172/GAR 162,847 


Development of bacterial biofilms for the selective re- 
moval of metals from mining effluents: Final report. 
Mic-91 -04692/GAR 161,968 


MINERAL INDUSTRY 
Minerals Yearbook, 
PB91-220517/GAR 


162,930 
162,931 
162,932 


162,933 
: Tungsten. 

162,934 

162,935 


162,936 
: West Virginia. 
ba 162,937 
: Wyoming. 


, 1989: Alabama. 

162,868 
Minerals Yearbook, 1989: Delaware. 
PB91-220525/GAR 

Minerals Yearbook, 1989: Georgia. 

PB91-220533/GAR 162,870 
Minerals Yearbook, 1989: Mining and Quarrying Trends in 
the Metals and Industrial Minerals Industries. 
PB91-220558/GAR 162,872 


Minerals Yearbook, 1989: Minnesota. 
PB91-; 220566/GAR 


162,869 


162,873 


Minerals Yearbook, 1989: New Hampshire. 
ie -220574/GAR 162,874 
inerals Yearbook, 1989: New York. 
DBO -220582/GAR 
Minerals Yearbook, 1989: Puerto Rico. 
PB91-220590/GAR 162,876 
Minerals Yearbook: The Mineral Industries of Southern 
Africa. 1988 International Review. 
a nes 162,886 
‘als Yearbook, 1989: Indiana. 
PBOT. 220871/GAR 


Minerals Yearbook, 1989: Maine. 


162,875 


MINERALS 


PB91-220889/GAR 


Minerals Yearbook, 1989: Tennessee. 
PB91-220897/GAR 
Minerals Yearbook, 1989: Wisconsin. 
a -220905/GAR 

namie Vouat 19839: Illinois. 
Poa -220913/GAR 


inerals Yearbook, 1989: Rhode Island. 
bits -220921/GAR 


Minerals Yearbook, 1989: South Dakota. 
pe aos -220970/GAR 


Yearbook, 1989: Arizona. 
PBT 221008/GaR 


162,888 
162,889 
162,890 
162,891 
162,892 
162,895 


162,899 


Minerals Yearbook, 1989: California. 

PB91-221424/GAR 162,905 
Minerals Yearbook, 1989: Colorado. 
PB91-221440/GAR 

Minerals Yearbook, 1989: Connecticut. 
PB91-221457/GAR 162,908 
Minerals Yearbook, 1989: Hawaii. 

PB91-221473/GAR 162,910 
Minerals Yearbook, 1989: Idaho. 

PB91-221481/GAR 162,911 
Minerals Yearbook, 1989: Kansas. 

PB91-221515/GAR 162,914 


Minerals Yearbook, 1989: Maryland. 
cine 2 

Yearbook, 1989: Massachusetts. 
PBOT 221506/GAH 


Minerals Yearbook, 1989: Missouri. 
PB91-221564/GAR 


162,917 
162,918 


162,919 
Minerals Yearbook, 1989: Montana. 
PB91-221572/GAR 

Minerals Yearbook, 1989: Nebraska. 
ant 


inerals Yearbook, 1989: New Jersey. 
Past 2a Gar 


Yearbook, 1989: New Mexico. 
pao1 221608/Gan 


162,920 
162,921 
162,922 


162,923 
Minerals Yearbook, 1989: North Carolina. 
PB91-221614/GAR 

Minerals Yearbook, 1989: North Dakota. 
PB91-221622/GAR 


162,924 


162,925 
Minerals Yearbook, 1989: Ohio. 

PB91-221630/GAR 162,926 
Minerals Yearbook, 1989: Oklahoma. 
PB91-221648/GAR 

Minerals Yearbook, 1989: South Carolina. 
PB91-221689/GAR 


162,927 


162,931 
Minerals Yearbook, 1989: Texas. 
eee 705/GAR 

Yearbook, 1989: Virginia. 
peor 2 221 721/GAR 


162,933 

162,935 

Minerals Yearbook, 1989: Washington. 

ah 754/GAR 

Minerals Yearbook, 1989: West Virginia. 

paoT 221 762/GAR 

Minerals Yearbook, 1989: Wyoming. 

PB91-221770/GAR 162,938 
World Mineral Production, 1985-89. Preliminary Statistics. 

PB91-231696/GAR 162,953 


United Ki Minerals Yearbook, 1990. Statistical 
Data to 1989. 
PB91-231712/GAR 

way PROCESSING 


162,936 


162,937 


sete Lies dhicile “ald ine lanes 
988-89. 


Annual report 1 

MIC-91-04594/GAR 162,855 

Preliminary evaluation of sulfur sulfidic residue separa- 

tions: Final report. 

MIC-91-04716/GAR 161,971 
MINERAL RESOURCES 

Mineral Resources of the Gibraltar Mountain and Planet 

Peak Wilderness Study Areas, La Paz County, Arizona. 

Chapter B. 

PB91-221887/GAR 162,939 


MINERALIZATION 
ic Agent Degradation on Oxide Films and in Micro- 


Catalytic 
pow ee Solution Systems. 
AD-A237 910/5/GAR 161,174 


MINERALOGY 
Mineralogy of the Culebra Dolomite Member of the Rus- 


tler 
DE91014327/GAR 163,061 


Sand and Dust on MARS. 
N91-27057/9/GAR 


MINERALS 
Mineral deposit studies in 
MIC-91-04645/GAR 


November 15, 1991 


163,710 


Nova Scotia, Vol. 1. 
162,856 


KW-81 





MINES AND MINERAL RESOURCES 
tramafic associated chromite and nickel occurrences in 


MIC-91-04215/GAR 


162,849 


Nova Scotia Resources Limited: Annual report 1990. 
MIC-91-04248/GAR 162,850 


MINES (EXCAVATIONS) 
js pee iron ore recovery at Scully Mine, phase Ill: 
MIG-9T-04715/GAR 162,864 
Respirat Health of Scottish Quarry ee Seer saqree 
tion of a Study Be epee Be Collation o! of Radiographic 
Environmental Data, and Preliminary Results. 
PB91-229930/GAR 162,940 
MINING 
Minerals Yearbook, 1989: Mining and Quarrying Trends in 
the Metals and Industrial Minerals Industries. 
PB91-220558/GAR 162,872 
me sen oe peer 
Stresses and rock stress monitoring in Canada. 
Mic-o1-04574/GAR 162,854 
Crown pillar s' dack-anal 
MICS 04676/GA — 
MINING EQUIPMENT 
Minimum ignition temperature: An alternative small-scale 


flam test for conveyor belting. 

MIC-91-04 39/GAR 162,852 
Conceptual design of blind raise bori ment for 
driving short raises to develop stopes in in mines: 
Final report. 

poet 162,862 


— Mechanical Linear d for the Determi- 
tion of a an Machine’ 's > Postion and Heading. 
PEON -230250/G 162,945 


162,857 





Task Decomposition and Algorithm Development for 
pn Time Motion Control of a Continuous Mining Ma- 


Past -231597/GAR 162,952 


MINING MACHINES 
Utilizing Mechanical Linear Transducers for the Determi- 
nation of a Mining Machine's Postion and Heading. 
PB91-230250/GAR 162,945 
MINNESOTA 
Minerals Yearbook, 1989: Minnesota. 
PB91-220566/GAR 


MINORITIES 


162,873 


Se oe Rent ot Sdamned Dageee ie Dease 
and Engineering: Top-down and Bottom-Up Methodolo- 
Teese 161,045 
= Initiative on Historically Black Colleges and Universi- 
N91-28096/6/GAR 161,046 
— Advanced Science and Engineering Reinforce- 


ment (LASER) — 
N91 3097/4 GA 161,047 
Successful Intervention for High Ability Minori 
- Program ig) ity Minority 


N91-28099/0/GAR 161,049 
MINUTEMAN MISSILES 
Acoustic Tests oad ae New Motor Generator ny wind for 
the ee oe inch Control Centers at Alpha 01 and 
00, Malmstrom AFB, Montana. 
AD-A237 944/4/GAR 162,741 


MIR SPACE STATION 
pene ag Primary Medical Results of Year-Long Flight 
N91-26178/4/GAR 162,604 


of the hmong Results of Medical Research in 
the Flight Pr of the Second Main 
Aboard the Mir iting Complex (Abstract Only). 
N91-26686/6/GAR 163,753 
eS POOem Cnet, Pees Y q 
N91-27187/4/GA 163,703 
aay LIQUIDS 
ohn ery 4 of Two Miscible Liquids with Diffusion 
oa Gradient Stresses. 
AD-A238 a16/2 163,225 


MISSILES 
Satellite constellation selection. 
DE91014562/GAR 


MISSION PLANNING 
Applications of Artificial Intelligence to Mission Plannii 
N91-26806/0/GAR 161,459 


=e Summer Faculty Fellowship Program, 1990, 
lume 2. 

N91-27103/1/GAR 160,761 
Developing a Taxonomy for Mission Architecture Defini- 
tion. 

N91-27108/0/GAR 163,700 
Evolving the SP-100 Reactor in Order to Boost Large 
P; to Geo and to Low Lunar Orbit Via Nuclear- 
Electric Propulsion. 

N91-27212/0/GAR 163,031 
ioe ion te at Co Cortrnen: A Planning Meet- 


for the International Space Year. 
N 1-27601/4/GAR 


KW-82 VOL. 91, No. 22 


162,740 


162,749 


KEYWORD INDEX 


Fusion Energy for Space Missions in the 21ST Century: 
Executive Sumi 


ecutive nay: 
N91-27940/6/GAI 163,632 
MISSISSIPPI 
Water Resources Data for Mississippi, Water Year 1990. 
PB91-226845/GAR 162,053 
ag toe PERIOD 
issippian Rocks in Kentuc 
bis -227322/GAR st 
MISSOURI 
. “yer evaluation/cost a 
St. Louis Downtown Site, 
BE91014175/GAR 
Minerals Yearbook, 1989: Missouri. 
PB91-221564/GAR 
MITOCHONDRIA 
eae mutagenesis of human cells in vivo and in 


E91014941/GAR 162,483 
MITOGENS 

Differential Migration of Lymphoblasts and Small Lym- 

pred Induced by Mitogens in Culture: Characteristics 


lis. 
AAD 8 059/0 162,462 
MIXED LAYER (MARINE) 
Modeling a Rain-induced Mixed Layer. 
AD-A238 022/8/GAR 
MIXED OXIDE FUELS 
Determination of plutonium mass by passive neutron 
assay in ~— and output samples of MOX pilot cane. 


sion plan 

DE91769488/GAR 161,938 
MIXERS 

Mixing blade system for pea media. 

PAT-APPL-7-465 842/GA\ 
MIXING 

Blends of Styrene/Maleic Anhydride Copolymers with Po- 

methacrylates. 

D-A238 321/4 161,274 
Phase Conjugation by Degenerate Four Wave Mixing in 
Disodium Flecresesin Solution in Methanol. “ 
N91-28087/5/GAR 161,264 

MIXTURES 
eS Mixture Proportions for Concretes Containing 

+ Boy and Silica Fume. 

PB91-227694/GAR 161,306 
MLSS (MULTILEVEL SECURITY SYSTEM) 
| moot Security _—— for Amphibious Operation 


ind and Contro! 
AD-A238 474/ GAR 162,705 
MMMF (MAN-MADE MINERAL FIBERS) 
Airborne Dust Levels Generated during Insulation with 
MMMF: A Laboratory Investigation. 
PB91-229898/GAR 162,117 


MOBILE EQUIPMENT 
EPA's Mobile Volume Reduction Unit for Soil Washing. 
PB91-231209/GAR 162, 


MOBILITY 
btn d Savings Blows and Capital Mobility in the 
Economies 
PB9T 28e587/GAR 161,129 
MODAL CHOICE 


Ridership A of 

POO 1 200367/GAR 163,848 

nee Behavioural Responses to Road Transport In- 
tics. 


lormatics. 
PB91-230615/GAR 163,853 
Some Evidence on the Effects of Pre-Trip Information on 
Travel Behaviour. 
PB91-230722/GAR 163,864 
— Me ne Passenger Information through New Te- 
Techi ies: A Review of Developments. 
pat 23 -230847/GA 163,874 
MODAL RESPONSE 
Experiments for Locating Damaged Truss Members in a 
Truss Structure. 
N91-27578/4/GAR 163,482 
Aeroelastic Modal Characteristics of Mistuned Blade As- 


semblies: Mode Localization and Loss of Eigenstructure. 
N91-27591/7/GAR 163,483 


162,810 


is for decontamination 
it. Louis, Missouri. 
161,914 


162,919 


163,153 


161,198 


Rail C d with Bus. 





PCP/PFP amming models on the BBN TC2000. 

DE91011537/GAR 161,505 
MODELS-SIMULATION 

Coal Supply and Transportation Model (Stand Alone Ver- 


sion 1991). 
PB91-508036/GAR 161,790 


LNG Vapor Dispersion Prediction with the DEGADIS 
Dense Gas Di Model (for Microcomputers). 
PB91-509711/GAR 160,984 
Remediation Alternatives and Costs for the Restoration 
of MPG Sites, and GRI Remediation Cost eadsheet 
for the Restoration of MPG Sites. Lotus Version 2.2 (for 


Microcomputers ers) 
PB91-509729/GAR 161,990 


LNGFIRE: A Thermal Radiation Model for LNG Fires, 
Version 4.5 (for Microcomputers). 


PB91-509737/GAR 

National Coal Model, Version 8. 
PB91-509760/GAR 161,792 
Oak Ridge Uranium Market Model, 1989 (for Microcom- 


ers). 

Pas 1-409869/GAR 162,957 
MODIFICATION 

Transfer of 4GL Application from INGRES to ORACLE. 

AD-A238 448/5/GAR 161,501 
MODULATION 

Auditory Processing of Complex Sounds across Frequen- 

cy Channels. 

AD-A238 023/6/GAR 162,546 
MODULATORS 

Stable Int 

AD-A238 1 161,638 

Non-Mechanical Optical Path Switching and Its Applica- 


tion to Dual Beam Spectroscopy Including Gas Filter Cor- 
relation Radiome' 


iometry. 
PAT-APPL-7-653 605/GAR 163,343 


MODULUS OF ELASTICITY 
Ultrasonic Evaluation of Oxidation and Reduction Effects 
on the Lac] Behavior and Global Microstructure of 


YBA2C' 
N91-27575/0/GAR 162,145 
ee INTERFEROMETRY 
Multipulsed dynamic moire interferometer. 
PAT-APPL-7-418 069/GAR 
MOISTURE 
Corrosion of copper-based materials in irradiated moist 
air systems. 
DE91015124/GAR 161,927 
Evaluation of the Interfacial Bond Properties Between 
Phenolic and Glass Phenolic Composites. 
N91-28123/8/GAR 162,252 
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NAVAL WEAPONS CENTER (CHINA LAKE) 
Notable Achievements of the Naval Weapons Center. 
AD-A238 425/3/GAR 162,669 
NAVIER-STOKES EQUATION 
Navier-Stokes Calculations of Scramjet-Nozzle-Afterbody 


Flowfields. 
N91-26488/7/GAR 163,256 


Numerical Study on Cut-and-Connect of Three-Dimen- 
sional Vortex Tubes. 
163,258 


N91-27482/9/GAR 
it of Iterative Techniques for the Solution of 
Unsteady Compressible Viscous Flows. on 
163,264 


N91-27503/2/GAR 
NAVIER STOKES EQUATIONS 
Computational and Theoretical Aspects of Nonlinear Par- 
tial Differential Equations. 
AD-A238 495/6/GAR 163,229 
Resolution des Equations de Navier-Stokes 3D Incom- 
essible sur Multiprocesseur (Solving 3D Incompressible 
javier-Stokes Equations on a Multiprocessor). pone 


162,165 


162,674 


162,649 


162,696 


PB91-232041/GAR 
Parallel and Vector Aspects of a Multigrid Navier-Stokes 


PB91-232868/GAR 163,273 
NAVIGATION 

Economic Ri for i its at 

Bayou La Batre, po ot Prmve = F. 

AD-A237 981/6/GAR 161,289 

Robust Image Understanding: Techniques and Applica- 

tions. 


AD-A238 571/4/GAR 163,014 
Ai i Algorithms to Solve an Navigation 
Pi for a System e ’ Satellites “Abenact ¢ Only). 
N91-26168/5/GAR 63,693 
Study of the Properties of the Autonomous Optical Navi- 
gation of a Space Probe in a Rendezvous with an Aster- 
163,694 


oid (Abstract 4 . 
N91-26169/3/GAR 
paar INSTRUMENTS 


utonomous Aircraft Initiative Study. 
Not fet 





160,838 
Spectrum Management and Conservation. 
N91-27397/9/GAR 
NAVIGATORS 

Study of Variables to Help Predict Navigator Training 


and 
AD-A238 354/5/GAR 162,730 


NEAR ee 
Guide to Establishing Joint Ventures in Saudi Arabia. 
PB91 *238576/GAR 161,148 
NEAR FIELDS 
Near Field ee of Microwave Signals with a 
lume. 


Plasma 
N91-26944/9/GAR 163,389 


ae 
Yearbook, 1989: Nebraska. 
PBD1.221580/GAR 
NEFTRAN-S COMPUTER PROGRAM 
Technical basis for a conceptual model in unsaturated 
tuff for the NEFTRAN-S code. 
DE91014717/GAR 161,924 


eae ve ONS 
ih brilliance negative ion and neutral beam source. 
PA -APPL-7-460 464/GAR 163,639 
NEGROES 
Body Weight, Stature, and Sitting Height: White and 
Negro Youths 12-17 Years, United States. 


161,418 


162,921 


KEYWORD INDEX 


PB91-230938/GAR 


NEKTON 
Micronektonic Biomass in the North Atlantic. 
PB91-230508/GAR 
NEMATODA 
Sew Guide to Plant Parasitic Nematodes Found in 
laine. 
PB91-231035/GAR 
NEODYMIUM BORIDES 
Hee mea magnetic studies of iron-rare-earth-metal- 
loys. —— report. 
DE91014816/GAR 
NEODYMIUM LASERS 
Chemical characterization of microparticles by laser abla- 


tion in an ion trap mass spectrometer. 
DE91014258/GAR 161,165 
Sunlite Program. Sub-Hertz Relative Aare gyn Stabiliza- 
os of Two Laser Pumped Nd:YAG Lasers Locked 

Fabry-Perot Interferometer. 

No1-26520/7/GAR 163,316 
New Laser Materials for Laser Diode Pumping. 
N91-26521/5/GAR 

NEON MATRICES 
Vibrational Spectra of Molecular lons Isolated in Solid 
Neon. 6. CO4(-). 
AD-A238 415/4 161,238 

NEPTUNIUM 237 
Technical summary of the Performance Assessment Cal- 
culational —— for 1990 Le ee Se. vaune 1, 
‘Nominal i ers and 
preg rary results: Yucca Mountain she. Gusmao 


tion Project. 
DE91014326/GAR 161,920 


Identification of colloids in nuclear waste glass reactions. 
DE91015547/GAR 161,937 


NERVE AGENTS 
mparison of Several Oximes against Poisonii 
Soman, Tabun and GF. valited 
AD-A238 036/8/GAR 162,644 


NERVOUS SYSTEM 
Rat Maze Performance after Resuscitation with Cross- 
Linked Hemoglobin Solution. 
AD-A237 961/8 162,543 


Computer Simulation of Braitenberg Vehicles. 
AD-A238 632/4/GAR 161,091 


Animal Models of Cognitive Development in Neurotoxico- 
$881-291076/GAR 162,619 


pmo 1-methyl-4-phenyl-1,2,3, Feng on ar 
wh cited Alters Immune Function When Given in 


ithiocarbamate (DDC). 
— "251082/GAR 162,620 


‘© Screening Batteries for Neurotoxicants. 
PBST 231280/6 R 


NETWORK ANALYSIS 
NSI Directed to Continue SPAN’s Functions. 
N91-27042/1/GAR 


NETWORK CONTROL 
Neural Network Application to Aircraft Control System 
Design. 
N91-27167/6/GAR 160,824 


NETWORK FLOW PROGRAMMING 
Network Flow and Goal Programming Approach to Mod- 
eling the Impact of Pre-Accession Training to the Trained 
Personnel Requirements Process. 
AD-A238 447/7/GAR 162,733 


NEURAL MODEL 
Models of Excitation-Secretion Coupling in a Cells. 
AD-A238 594/6/GAR 62,422 


— NETS 


‘on Ri 
ADAZ3S o0a/8/GaR 161,551 


Interpolation Properties of Feedforward Layered Neural 
S. 

AD-A238 035/0/GAR 161,552 
Invariant Target Recognition Using Self-Organizing Net- 
works. 

AD-A238 252/1/GAR 161,597 
Handwritten ———_ Recognition Using Feature Extrac- 
i tworks. 


tion and 
AD-AZS8 294/3/GAR 161,544 


Neural Coding of Local and Global Motion. 
AD-A238 607/6 161,090 


Neural Network Application to Aircraft Control System 


Design. 
N91-27167/6/GAR 160,824 


High-Gain AlGaAs/GAAS Double Heterojunction Darling- 
ton Phototransistors for Optical Neural Networks. 
PATENT-5 027 182 163,347 


SYNFREC: Speech Synthesis from Recognition Using 


‘al Ne’ S. 
PB91-230144/GAR 161,432 
NEURAL NETWORKS 
pene dh Networks pr pom Applied to the Non-De- 
tructive Inspection of Aircraft. 
AD-A238 312/3/GAR 160,812 


162,557 


163,121 


160,881 


162,212 


163,317 


162,622 


161,462 


or Classification. 





NEUTRON REACTIONS 


Joint Services Electronic 
AD-A238 463/4/GAR 163,420 


Elastic tracking versus ae, network tracking for very 


Deeio1N 5/GAR 163,038 
Pap ae A Nonlinear Recursive Estimation Algorith 


for Neur: 
PB91-226035/GAR - 161,562 
NEUROCHEMICAL TRANSM 


ISSION 
Neural Coding of Local and Global Motion. 
AD-A238 607/6 


NEUROMUSCULAR TRANSMISSION 
Effects of 13 Day Space Meo on Skeletal Muscles and 
Neuromuscular Junctions in Rats (Abstract Only). 
N91-26703/9/GAR 163,767 


NEUROPHYSIOLOGY 


Top-Down Influences 
AD-A238 235/6/GAR 


NEUROSPORA 
Evolution of E -Transducing Systems. Studies with 
an Extremely Halophile Archaebacterium. 
N91-27724/4/GAI 162,434 
NEUTRAL ATOM BEAM INJECTION 
Plasma injection and atomic physics models for use in 
simulation codes. 
91015092/GAR 163,358 
NEUTRAL BEAM SOURCES 
High brilliance negative ion and neutral beam source. 
PAT-APPL-7-460 464/GAR 163,639 
NEUTRINO-NEUTRON INTERACTIONS 
Study of nuclear effects in the deuteron and extraction of 


neutron structure ratio. 
DE9101 54b4/GAR 163,623 
NEUTRINOS 


Program. 


161,090 


on Bottom-Up Processing. 
162,547 


for the 17-keV Neutrino. 


New Evidence 
PB91-226613/GAR 


163,649 


Experimental Status of the 17-keV Neutrino. 
PB91-226670/GAR 


NEUTRON ABSORBERS ~ 
Critical experiments with strong neutron absorbers het- 
— distributed Scanlan uranyl nitrate solu- 
DE91014228/GAR 163,098 
NEUTRON ACTIVATION ANALYSIS 
High precision in-vivo neutron activation analysis: A new 
era for analysis in body 
DE91014679/GAR 162,551 
NEUTRON CAMERAS 
Measuring neutron fluences and gamma/x-ray fluxes with 
CCD cameras. 
DE91014119/GAR 163,519 


NEUTRON CAPTURE THERAPY 
PBF/BNCT , February 1991. Volume 5, No. 2. 
DE91014089/GAR 162,449 


INEL BNCT a Monthly bulletin, Volume 5, No. 4. 
DE91014152/GAR 162,450 


INEL BNCT . Monthly bulletin: Volume 5, No. 3. 
DE91014505/ 162,451 


Ne ee eee 
of neutron 


teahn by ners capture therapy. 
DEgt015 /GAR 162,453 
NEUTRON CROSS SECTIONS 


Thermal neutron cross sections for the 1991 table of the 
isotopes. 
DE91014782/GAR 163,564 


Temperature dependence of the Westcott g-factor for the 
actinide nuclides in ENDF/B-VI. 
DE91014785/GAR 163,567 


NEUTRON DIFFRACTION 
Neutron diffraction determination of the residual stress 
rodiatibution cracked autofrettaged tubing. 
DE91013688/GAR 162,285 


NEUTRON DIFFUSION EQUATION 
Development of advanced nodal methods for hexagonal 


oes reactors. Technical progress report. 
'91013703/GAR 


NEUTRON DOSIMETRY 
aera Se Ee SE ea GRE eee 
DES 014859/GAR 162,592 
NEUTRON EMISSION 
PAT-APPL-7-428 681/GAR 
NEUTRON IRRADIATION — 
of p type inversion in silicon junc- 


tion detectors by fast neutron irradiation 
DEDTO1 4802/GAR 163,571 


NEUTRON REACTIONS 
Average values of (235)U resonance parameters up to 
500 eV. 
DE91006050/GAR 163,096 


Energy ae el s the T(sup > ) Gamow-Teller 
strength in p-shell nuclei observed in the (n,p) reaction 
DE91014115/GAR 163,518 


Graphite for the nuclear industry. 


November 15, 1991 


163,654 


163,042 
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DE91014572/GAR 163,017 
Thermal neutron cross sections for the 1991 table of the 
isotopes. 
DE91014782/GAR 163,564 
pen pr e dependence of —¥ Westcott g-factor for the 
ide nuclides in ENDF/B-V! 
DE91014765/GAR 163,567 
Dispersive Optical Model. 
PB91-226688/GAR 163,655 
Energy and Angular Distribution Calculations for Pre-Equi- 
librium Nucleons 
PB91 "226704/GAR 163,656 
NEUTRONS 
Neutron gh Ad\ d Light Source: 
Calculation g the MORSE. uae vs estimated values. 
Desiorasi/G R 162,590 
erse problem in neutron reflection. 
Dee 101A457/GAR 
NEW BEDFORD HARBOR 
Theoretical Evaluation of the Effectiveness of Capping 
PCB Contaminated New Bedford Harbor Bed Sediment. 
PB91-225656/GAR 162,048 
NEW seme ie 
Yearbook, 1989: New Hampshire. 
PBoT B20ST4/CaR 
NEW moa 
Yearbook, 1989: New Jersey. 
peor 21 598/GAR 
NEW MADRID (MISSOURI) 
Possible a gy between go and Warm In- 
the Charleston, South Carolina, and 


Areas. 
162,803 





163,534 


162,874 


162,922 


New Madrid fadrd, Missour, 
PB91 -220681 /GAR 
NEW MEXICO 
Minerals Yearbook, 1989: New Mexico. 
PB91-221606/GAR 
NEW SOURCE PERFORMANCE STANDARDS 
RACT/BACT/LAER Clearinghouse: A Compilation of 
Control Technology Determinations. First Supplement to 


1990 Edition. 

PB91-231548/GAR 161,889 
NEW YORK 

Minerals Yearbook, 1989: New York. 

PB91-220582/GAR 162,875 

Water Resources Data for New York, Water Year 1990. 

Volume 2. Long Island. 

PB91-230995/GAR 162,059 
NEW YORK CITY (NEW YORK) 

—_ Sector in Public Transportation in New York City: 


Policy Perspective. 
Pao! -230391/GAR 163,849 
NEWFOUNDLAND 
Towards the next century: Agricult. 
and Labrador: The report. 
MIC-91-04361/GAR 
In the E Active Region of the Ocean. 
N91-26583/5/GAR 
NIAGARA ESCARPMENT PLAN 
Po Escarpment Plan Review: Proposed revisions to 


iagara Escarpment Plan. 
MIC-9104411/GAR 163,677 


NICKEL 


*k spectral radi its in nickel and 
nickel/aluminum 

DE91014695/GAR 162,139 
Development of a biohydrometaliurgical process for 
ona Be nickel values from Falconbridge pyrrhotite tail- 


report. 
Mc.91-04 -04695/GAR 161,969 
NICKEL ALLOYS — 


162,923 


in Newt 





160,850 


163,157 








of Alloy 333 to support ceramic 
barrier filters in in a hot-gas cleanup system. 
DE91012535/GAR 162,284 
Pressure dependence of the Curie-temperature in the 
Kondo-lattice-compound YbNiSn. 

DE91013672/GAR 163,437 
Tensile properties and microstructure of Alloy 718 ther- 

mally aged to 50,000 h. 
DE91014099/GAR 162,286 


= of various parameters on the fatigue life of Alloy 
1 


DE91014100/GAR 162,324 


= A = forming additions and 10% cold work on 
po dae ote mperature strength of 20Cr-30Ni-Fe alloys. 
DE91 —_ TT/GAR 162,325 


Deformation and thermal fatigue in high temperature > 
tenitic alloys. Final report, January 1990-December 

1 

DE91014981/GAR 162,296 
Stress corrosion cracking of candidate waste container 


materials. 
DE91015384/GAR 161,936 
Prospects for Ductility a Enh of 
Ni Ductile Phase Bn Be my 
N91-27324/3/GAR 162,341 
Study of Microstructural ee ani wl and Differential 
Thermal Analysis of Ni-Based Super. 
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KEYWORD INDEX 


N91-28115/4/GAR 


NICKEL BASE ALLOYS 
Method for improving weldability of nickel aluminide 


ons. 
PAT-APPL-7-398 575/GAR 162,342 
NICKEL ORES 
Ultramafic associated chromite and nickel occurrences in 
British Columbia. 
MIC-91-04215/GAR 
NICKEL SILICIDES 
Slow Positron Annihilation Spectroscopy and Electron Mi- 
croscopy of Electron Beam Evaporated Cobalt and 
Nickel Silicides. 
AD-A238 346/1 161,684 
NIMBUS 7 SATELLITE 
Nimbus-7 TOMS Antarctic Ozone Atlas: August - Decem- 


ber 1990. 
N91-26651/0/GAR 160,994 


NIOBIUM 
Corrosion of refractory metals in liquid metal and gase- 
ous environments. Draft. 
DE91009555/GAR 162,264 


Effect of MC forming additions and 10% cold work on 
the high temperature strength of 20Cr-30Ni-Fe alloys. 
DE91014217/GAR 162,325 


Alloy ae of Fe3Al for improved creep rupture 


Bebiorasas /GAR 162,288 


Nondestructive method for chemically machining cruci- 
bles or molds from their enclosed ingots and —-. 
PAT-APPL-7-417 146/GAR 12,350 


NITRIC ACID 
Simultaneous determination of nitric acid and uranium 
concentrations in aqueous solution from measurements 
of electrical conductivity, density, and temperature. Con- 
solidated Fuel oe Program. 
DE91014567/GAI 163,091 


161,386 


162,849 


Revised Reference Model for Nitric Acid. 
N91-27638/6/GAR 161,029 


Effects of es Sequential Exposure to Acid Fog 
and Ozone on Pulmonary Function in Exercising, Normal 


Subjects 
PB91-231621/GAR 


NITRIC OXIDE 
Modulated molecular beam study of the surface mediated 
recombination reaction: O(1.5 eV) + NO (yields) NO2. 
DE91013544/GAR 162,307 
Reference Models for Thermospheric NO. 
N91-27642/8/GAR 161,033 
Numerical Simulations of the Seasonal/Latitudinal Vari- 
ations of Atomic gen and Nitric Oxide in the Lower 
Thermosphere and Mesosphere. 
N91-27644/4/GAR 161,035 
NITRIDES 
N,N’-Bis(triethylaluminio)ethylenediami and N,N’: 
ethyl rived Organome- 
tallic Precursors to Aluminum Nitride:  ewaheces Struc- 
tures, and Pyrolyses. 
AD-A238 604/3 161,186 
NITROGEN 
Technique for Measuring the Solubilities of Gases in Liq- 


uids. 
AD-A238 071/5/GAR 161,210 
Study of Energy Levels and Decay Mechanisms for Sing- 
let Rydberg States of Molecular Nitrogen. 
AD-A238 156/4/GAR 161,216 
The Quadrupole Polarizability and Spectral Moments of 
the Quadrupole Oscillator Strength Distribution of N2. 
AD-A238 435/2 161,240 
Response of Thinned White Fir Stands to Fertilization 
with Nitrogen Plus Sulphur. 
PB91-231662/GAR 

NITROGEN COMPOUNDS 
Spherical nitroguanidine process. 
PAT-APPL-7-406 010/GAR 
Minerals Yearbook, 1989: Nitrogen. 
PB91-220822/GAR 

NITROGEN DIOXIDE 
Modulated molecular beam study of the surface mediated 
recombination reaction: O(1.5 eV) + NO (yields) NO2. 
DE91013544/GAR 162,307 
Exposure Assessment Approaches to Evaluate Respira- 
tory Health Effects of Particulate Matter and Nitrogen Di- 


oxide. 
PB91-231340/GAR 161,901 


NITROGEN FIXATION 
Plant —- is influenced by glutamine synthetase-cata- 


pane nm metabolism. 
Eo101 48 2/GAR 162,424 


NITROGEN IONS 
LIF and Emission Studies of Copper and Nitrogen. 
N91-27089/2/GAR 161,262 
NITROGEN METABOLISM 
Blood Serum Protein Composition and Nitrogen Metabo- 
lism Metabolism in Individuals Exposed to Lengthy Hypo- 


kinesia. 
N91-27731/9/GAR 163,781 


161,902 








162,780 


163,179 


162,882 


NITROGEN OXIDES 
High-Temperature Photochemistry Kinetics Study of the 
Reaction H + NO2 yields OH + NO from 296 to 760 


K. 
AD-A238 199/4 161,202 
Catalytic fabric filtration for simultaneous NOx and partic- 
ulate control. Quarterly technical progress report, January 
1-March 31, 1991. 
DE91014063/GAR 161,843 
Evaluation of gas-reburning and low NOx burners on a 
wall fired boiler. Technical progress report No. 2, January 
1, 1991-March 31, 1991. 

161,847 


DE91014191/GAR 
Enhancing the use of coals by gas reburning-sorbent in- 
jection. Quarterly report No. 14, January 1-March 31, 
1991. 

DE91014725/GAR 161,856 
Effect of i | radiation on the waste package environ- 

ment. Revision 

Degto1s125/GAR 161,928 
tomy studies of NO(sub x) control in aqueous scrub- 
bers ferrous(center dot)EDTA. 

DE91015 55/GAR 161,868 


CFD Analysis of Jet Mixing in Low Nox Flametube Com- 


bustors. 
N91-26146/1/GAR 161,358 


Method and apparatus for nitrogen oxide determination. 
PAT-APPL-7-424 028/GAR 161,169 
NITROGENATION 
Poly(1,3,4-Oxadiazoles) Via Aromatic Nucleophilic Dis- 
nt. 


laceme: 
'AT-APPL-7-645 089/GAR 161,200 


NITROPHENOL 
Environmental sampling and analysis in support of NTI-3. 
DE91015091/GAR 61, 
NITROUS OXIDES 
Proposed Reference Models for Nitrous Oxide and Meth- 
ane in the Middle Atmosphere. 
N91-27636/0/GAR 161,027 
Reference Model for CH4 and N20 and Trends. 
N91-27637/8/GAR 161,028 
Seasonal Nitrous Oxide Flux from an intensively Man- 
aged Pasture in a Humid Subtropical Ecosystem. 
N91-28071/9/GAR 161,036 
NMR IMAGING 
Suspension stirrer for NMR spectroscopy. 
PAT-APPL-7-478 371/GAR 
NMR SPECTROMETERS 
Framework a in aluminophosphate molecular 
sieves studied b - )Al double rotation NMR. 
DE91012360/GAR 161,250 
Toroids bet —_ detectors in metal pressure probes and 
in flow 
PAT-AP C 9472 924/GAR 
NOISE 
Combined Effect of Noise and Vibration on Cells of Audi- 
tory and Vestibular Apparatus (Abstract Only). 
N91-26707/0/GAR 
NOISE (ELECTRICAL AND ELECTROMAGNETIC) 
Final Technical Report on ONR Contract N00014-88-K- 
0413 (Hawaii Univ. at Manoa, Honolulu). 
AD-A238 446/9/GAR 163,419 
NOISE GENERATORS 
Updated Catalog of 318 Social Surveys of Residents’ Re- 
actions to Environmental Noise (1943-1989). 
N91-27916/6/GAR 
NOISE POLLUTION 
Updated Catalog of 318 Social Surveys of Residents’ Re- 
actions to Environmental Noise (1943-1989). 
N91-27916/6/GAR 161,904 
NOISE PROPAGATION 
~~ a for Structureborne Noise Suppression in 


5 
T APPL? s 7-592 035/GAR 162,157 


sain REDUCTION 
Acoustic Tests on a New Motor Generator System for 
the Minuteman Launch Control Centers at Alpha 01 and 
Sierra 00, Malmstrom AFB, Montana. 
162,741 


162,486 


163,043 


163,771 


161,904 


AD-A237 944/4/GAR 


Acoustic Background Noise Variation in Air Force Plat- 
forms and Its Effect on Noise Removal Algorithms. 
AD-A238 279/4/GAR 160,811 
— Interior Noise Reduction by Alternate Resonance 
uning. 
NO1-26880/6/GAR 163,219 


ital it of Structural Power Flow on 
an 1 Aircraft Fuselage. 
N91-27909/1/GA 160,827 


Ring Damper for Structureborne Noise Suppression in 


Piping —. 

PPL-7-592 035/GAR 162,157 

nou pesTAUCTIVE TESTING 
Survey of | on non-d 
crete, 1984-89: Final report. 
MIC-91-04684/GAR 








tive testing of con- 


161,302 





NON-EQUILIBRIUM PLASMA 
pm of non-equilibrium conditions and filtering on the 
dimension of the Lorenz attractor. 
DESI 0152 5217/GAR 163,363 
NON-PROLIFERATION TREATY 
Costs estimates for short-notice on-site inspections of 
DOE facilities. 
DE91015089/GAR 163,034 
Proceedings of the DOE/LLNL symposium on information 
management systems for nuclear test treaty verification. 
DE91015139/GAR 163,036 
NONAQUEOUS PHASE LIQUID 
Modeling Multiphase Organic Chemical Transport in Soils 
and Ground Water. 
PB91-231514/GAR 162,095 
NONDESTRUCTIVE TESTING 
Neural Networks and Robotics Applied to the Non-De- 
structive Inspection of Aircraft. 
AD-A238 312/3/GAR 160,812 


pow ope — Field Measurements of Grain Size. 
AD-A238 1 


Digital cies phase detection. 
PAT-APPL-7-395 124/GAR 


NONDESTRUCTIVE TESTS 
Evaluation of the Concept of Pressure Proof Testing Fu- 
selage Structures. 
N91-27155/1/GAR 160,823 
Elastic Wave Velocity and Attenuation as Used to Define 
Phases of Loading and Failure in Coal. wsines 
162, 


161,620 


PB91-230318/GA\ 
Mesure de |’Absorptivite Spectrale de Materiaux Metalli- 
ues par Calorimetrie Multilaser (Measurement of the 
‘al Absorbency of Metal Materials Using Multilaser 
Calorimetry) (Messung des Spektralen Absorptionsver- 
moegens Metalliques par Calorimetrie Multilaser). 
PB91-231977/GAR 62,345 
NONEQUILIBRIUM RADIATION 
Nonequilibrium Radiation and Chemistry Models for Aero- 
capture Vehicle Flowfields. 
N91-27191/6/GAR 163,731 
NONFERROUS METALS 
Jprs Report: Science and Technology. Ussr: Materials 


Science. 
N91-27301/1/GAR 162,337 
dprs Report: Science and Technology. Ussr: Materials 


ence. 
N91-27302/9/GAR 162,275 
Jprs Report: Science and Technology. Ussr: Materials 


Science. 
N91-27303/7/GAR 162,276 
Jprs Report: Science and Technology. Ussr: Materials 


nce. 
N91-27304/5/GAR 162,338 


NONLINEAR OPTICS 
High-Intensity and High-Energy Laser Interactions with 
Single Droplets. 
AD-A238 197/8/GAR 163,286 
NONLINEAR PROBLEMS 
MINPACK-2 test problem collection (preliminary — 
DE91014940/GAR 62,376 
NONLINEAR PROGRAMMING 
pray we seay some of an Exact Penalty Function Formulation 
io Solve Convex Nonlinear Programming Problems. 
AD-A237 905/5/GAR 162,382 
NONLINEAR SYSTEMS 
Indirect Techniques for Adaptive Input-Output Lineariza- 
tion of Non-Linear Systems. 
AD-A238 249/7 161,539 
NONLINEARITY 
Exponential Integration Algorithms Applied to Viscoplasti- 
city. 
N91-27901/8/GAR 162,381 
Stereoscopic Camera and Viewing Systems with Undis- 
torted Depth Presentation and Reduced or Eliminated Er- 
roneous Acceleration and Deceleration Perceptions, or 
with Perceptions Produced or Enhanced for Special Ef- 


fects. 
PAT-APPL-7-608 452/GAR 163,340 


NONUNIFORM MAGNETIC FIELDS 
Magnetostrictive Linear Motor. 
PAT-APPL-7-607 350/GAR 

NONURBAN SCENES 
— Yee pes of Interest es hog Detection of Man- 

Made in Non-Urban 
AD-A238 246/3/GAR 161,575 

NORMAL DISTRIBUTION 
New Modified Anderson-Darling and Cramer-Von Mises 
Goodness-of-Fit Tests for a Normal Distribution with 

Parameters. 
AD-A238 630/8/GAR 162,405 

NORMED SPACES 
Sum of Distances in Normed Spaces. 

AD-A238 066/5/GAR 162,363 

NORTH ATLANTIC TREATY ORGANIZATION (NATO) 
Electromagnetic Interference and Electromagnetic Com- 


frome 
91-27390/4/GAR 161,435 


163,643 


KEYWORD INDEX 


NORTH a 


Minerals Yearbook, 
PB91-221614/GA 
Forest Statistics for North Carolina, 1990. 
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Saltation Threshold Reduction Due to the Electrostatic 
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Separation-Bubble Velocity Measurements Using an Os- 
cillating-Hot-Wire System. 
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LNG Vapor Dispersion Prediction with the DEGADIS 
a hay jas Dispersion Model. Topical Report, April 1988- 
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AFRRI-TR-91-1 
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Case-Control of Endemic Dirrheal Disease in Thai Chil- 
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‘phic Chai 
RO A238 ¢ 296/8/GAR 162,728 
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ARMY AVIATION SYSTEMS COMMAND, ST. LOUIS, MO. 
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Small Gas Turbine Engine Technology. 
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Spectral Studies of Solid Propellant Combustion. 3. Emis- 
sion and Absorption Results for HMX2 Propellant. 
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AD-A238 150/7/GAR 161,082 


ARMY COMMAND AND GENERAL STAFF COLL., FORT 
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1995 and Beyond. 
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Gorbachev Revolution -- Will Its Economic Reforms Suc- 


AD-A238 241/4/GAR 161,142 


Strategic Vision: A Leader and a Process. 
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plan for the City of Austin. 
DE91014370/GAR 161,717 
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BIOELECTROMAGNETICS SOCIETY, FREDERICK, MD. 
CONF-8906407-Absts 
Bioelectromagnetics Society eleventh annual meeting, 


1989. Abstracts. 
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AD-A238 584/7 
BOSTON UNIV., MA. DEPT. OF CHEMISTRY. 
pe bee 13905-2 
transfer in ordered 


poy 
Progress rep _ 1988-October 31, 1990. 
O1as1B/GAR 


BOSTON UNIV., MA. DEPT. OF PHYSICS. 
pe oY Response of Quantum Dots. 
(ARO.-. 2-PH) 

AD-A238 519/3 
BOSTON UNIV., MA. SCHOOL OF MEDICINE. 


ay at atl 


163,318 


163,433 


161,285 


163,301 


a 


DES B19186/ an 162,507 


BOWIE STATE COLL., MD. 


Automated Assembly in Space. 
N91 Te IOe/S/GAR” 163,706 
BRANDEIS UNIV., WALTHAM, MA. DEPT. OF CHEMISTRY. 


(A 126.3-CH) 
AD-A238 375/0 


BRANDEIS UNIV., WALTHAM, MA. DEPT. OF COMPUTER 
SCIENCE. 


Encouragi the Pursuit of Advanced Degrees in Science 
-~ Top-down Methodolo- 


and Engineering: and Bottom-Up 
fist:28095/8/ GAR 161,045 
BRIGHAM YOUNG UNIV., PROVO, UT. COMBUSTION LAB. 


ogeaoseree ti 
Detailed model for practical pulverized coal furnaces and 
qe Quarterly technical progress report No. 7, May 
987-July 31, 1987, ninth quarterly reporting period. 


CORPORATE AUTHOR INDEX 


DE91015000/GAR 
OPE ee saree 517 , 
Detailed model for practical pulverized 
gasifiers. Quarterly technical 
vember 1, 1988-January 31, 1989, fifteenth quarterly re- 
poring pated. 161,775 
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COAL TECHNOLOGY CORP., BRISTOL, VA. 
DOE/PC/88885-6 
Proof of concept and performance optimization of high 
gravity batch type centrifuge for dewatering fine coal. 
erly awe report No., 6 


1990- 
DE91014061/GAR 


DOE/PC/90177-T2 
Evaluation, engineering and development of advanced 
See Lamar Quarterly technical progress report 
2, Jani , 1990-March 31, 1990. 
pee1014726 GAR 161,771 


COAST GUARD ACADEMY, NEW LONDON, CT. 
Structural Studies for a Horizontal Cylindrical 


Concept 
Lunar Habitat and a Lunar Guyed Tower. 
NO1-27117/1/GAR 163,717 


— ‘AL ENGINEERING RESEARCH CENTER, 
VICKSBURG, MS. 
CERC-TR-91-4 
Wave Conditions for Proposed Harbor Development in 
Los Angeles Outer ‘Harbor, Los Angeles, California, Sup- 
plemental Tests. Coastal Model Investigation. 
AD-A238 656/3/GAR 163,128 


COLD REGIONS RESEARCH AND ENGINEERING LAB., 
HANOVER, NH. 


161,361 


161,361 


CRREL-91-9 

a Sensing of Snow Covers Using the Gamma-Ray 

hnique. 

ADAzse 016/0/GAR 162,994 
COLLEGE OF WILLIAM AND MARY, WILLIAMSBURG, VA. 

NAS 1.26:188659 

Effects of the Interaction of Polymeric Materials with the 

ironment. 

(NASA-CR- 188659) 

N91-27331/8/GAR 162,225 
COLORADO STATE UNIV., FORT COLLINS. DEPT. OF 
EARTH RESOURCES. 

The Effect of Sparse Vegetative Cover on Erosion and 

Sediment Yield. 


ae 1345. ~ 
AD-A238 467/ 162,812 


COLORADO aciin UNIV., FORT COLLINS. ENGINEERING 
RESEARCH CENTER. 
Riprap Stability Tests in Large Tilting Flume. 

(WES/MP/HL-91-3) 

AD-A238 164/8/GAR 
COLORADO UNIV. AT BOULDER. 

DOE/ER/53244-17 
field 


Reversed pinch experiments. Progress report. 
DE91013643/GAR 


161,688 
lor Deposition and Etching Interactions of 
Laser- Generated Transiationally Hot Atoms and Radicals. 
(ARO-25375.7-PH, 
AD-A238 198/6/GAR 163,411 
CA-11 


November 15, 1991 





COLUMBIA UNIV., NEW YORK. 
Theoretical ti h —_e Ih R h Mi 
6! i physics. Research report, May 1, 
1990--April 30. 199 . 
DE9101 B639/GAR 163,500 
DOE/ER/02271-114 
ae high = gperay physics. Research report, May 1, 
DEO1013630/GAR 163,500 
bear o UNIV., NEW YORK. DEPT. OF CHEMISTRY. 
lective Induction in Radical Coupling Reac- 
s: Photolysis of 2,4-diphenylpentan-3-ones Adsorbed 
on pg ee site Zeolites. 
(AFOSI TA 91-0628) 


AD-A238 161,221 


Paton fins between Molecules Adsorbed in 
sees TR- 91-0627) 
A238 206/7 


161,203 


anata of the Kinetic Window for Generation of 13C 
TOs CIDNP Derived from Lo hain Biradicals by 
Tuning the Rates of Bimolecular venging and Inter- 


161,222 


ems. INC., RIDGECREST, CA. WEAPONS SUPPORT 


Coso Monitoring Program, October 1989 through Sep- 
tember 1990. _ 
(NWC-TP-7138) 
AD-A238 396/6/GAR 
COMPUTATIONAL LOGIC, INC., AUSTIN, TX. 
NAS 1.26:187540 
leport on the Formal Specification and Partial Verifica- 
tion of the Viper Microprocessor. 
(NASA-CR-187: 
N91-27786/3/GAR 161,465 
COMPUTATIONAL MECHANICS CO., INC., AUSTIN, TX. 
TR-91-09 
Non-Algorithmic Issues in Automated Computational Me- 
(AFOSR-TR-91-0603) 
AD-A238 322/2/GAR 161,553 
— RESOURCE MANAGEMENT, INC., HERNDON, 


161,795 


National Airspace System Communications Operational 
AD-A238 090/5/GAR 163,787 
COMPUTER SCIENCES CORP., MOFFETT FIELD, CA. 
NAS 1.26:188680 
of Parallel Programming Tools. 
(NA - 188680, 
N91-27874/7/GAR 
ay ee Parallel Programming Tool 
of Par: ramming Tools. 
(NA - 188680, 
N91-27874/7/GAR 


CONCORDIA UNIV., LOYOLA CAMPUS, MONTREA 
(QUEBEC). ELECTROMAGNETIC COMPATIBILITY LAB. 
and Modelling Techniques. 


ips 


Numerical Ai 

N91-27393/8/GAR 
CONEG are RESEARCH CENTER, INC., 
WASHINGTON, DC 


ese biomass Final 
energy program. Final report, 
August 1989-September 1990. 
DE91014531/GAR 161,853 


pn agntp ad UNIV. HEALTH CENTER, FARMINGTON. 
PT. OF BIOCHEMISTRY. 


160,835 


Synthesis of a Bacillus subtilis Small, Acid-Soluble Spore 
a in Escherichia coli Causes Gell DNA to Assume 
A. 


cteristics of Spore 
(AR0.27096. 4-L ad 
D-A238 368/5 162,503 
uae UNIV., STORRS. 
novell ——- a Feeney Tetrafunctional 
isible ai jluorescence Spectroscopy. 
(ARO-26571.1-MS) 
AD-A238 450/1 161,280 
CONNECTICUT UNIV., STORRS. DEPT. OF PHYSICS. 
DOE/ER/45424-1 
report for synchrotron radiation studies of local 
a ih (Tc) superconducting 
~a_e ol and silicides. 
ess report, August 1990 July 1, 199 
DE91015392/GAR 162,360 


Raman “"eocaties of Chromium-Doped Halide Elpasolite 

A Oust 18.7-PH) 

AD-A238 413/9 163,293 
CONSOLIDATION COAL oe. LIBRARY, PA. RESEARCH 
AND DEVELOPMENT DEPT. 

DOE/PC/88800-41 

Stable carbon isotope analysis of coprocessing materials. 

= technical progress report, July 1-September 30, 

DE91014060/GAR 161,759 


DOE/PC/88800-43 


carbon isotope analysis of coprocessing materials. 
Final technical report. 
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DE91014628/GAR 
CONSORTIUM FOR FOSSIL FUEL LIQUEFACTION 
SCIENCE, LEXINGTON, KY. 
DOE/PC/89851-T3 
perative research in coal liquefaction infratechnology 
and Bren technology development. Quarterly report, 
November 1, ee 31, 1990. 
DE91014997/GAR 161,745 
CONSTRUCTION ENGINEERING RESEARCH LAB. 
(ARMY), CHAMPAIGN, IL. 
CERL-ADP-P-91/38 
Self-Help Service Center Management System User's 
Manual: Version 2.1. 
AD-A237 973/3/GAR 162,647 
CERL-SR-N-91/15 
Management Tools for the 21st Century Environmental 
ice: The Role of Office Automation and Information 


Technology. 

AD-A237 971/7/GAR 162,721 
CERL-SR-P-91/27 

Building es Maintenance and Repair Data Base: 

Architectural Systems. 

AD-A238 395/8/GAR 162,668 
CERL-TR-N-91/14 

Hazardous Waste Minimization Assessment: Fort Ord, 


CA. 
AD-A238 101/0/GAR 161,945 
CERL-TR-N-91/25 
Professional Training for TRADOC Environmental and 
Natural Resource Professionals. Volume . A a sibility 
itudy and Concept Plan for a ‘University Without Walls’. 
AD-A238 191/1/GAR 161,839 
CERL-TR-N-91/26 
Annotated Directory of Th and E d Wild- 
rot on Selected U.S. Army inetetiatone East of the Mis- 


ippi River. 

AD A538 394/ 1/GAR 162,958 
CONSUMER PRODUCT SAFETY COMMISSION, 
WASHINGTON, DC. 

U.S. Consumer —— Safety Commission, Fiscal Year 

1990. Annual Ri 

PB91-230409/GAR | 
CONTEL TECHNOLOGY CENTER, CHANTILLY, VA. 

NAS 1.26:186086 
Advanced —— Research Project: SCAR Research 
Database. Bi raphic Analysis. 


(NASA-CR-1. 
N91-26182/6/GAR 
COOPERATIVE INST. FOR RESEARCH IN 
ENVIRONMENTAL SCIENCE, BOULDER, CO. 
NAS 1.26:188639 
Studies _- Magnetopause Structure. 
7-180699) 


(NASA 
N91 7646) 9/ GAR 160,971 


Recent Studies of the Optical Properties of Dust and 
Cloud Particles in the Mars Atmosphere and the Interan- 


nual Frequency of Global Dust Storms. 

N91-27060/3/GAR 160,937 
ene a of Dust on Mars to Be Obtained from Up- 
ISSIO! 
160,939 


N91-27066/0/GAR 


Effects of Atmospheric Dust on Observations of Martian 
Surface Albedo. 
N91-27072/8/GAR 160,943 
Reference Models for Thermospheric NO. 
N91-27642/8/GAR 
CORE LABS., CARROLLTON, TX. 
SCAL-89206 
Improvements of Formation Evaluation and Reservoir En- 
— in Tight Gas Sands through Selected Core 
nalysis Procedures. Annual Report, October 1989-De- 
cember 1990. 
(GRI-91/0023) 
PB91-232157/GAR 
CORNELL UNIV., ITHACA, NY. 
DOE/PC/90183-T1 
Dense inclined flows: Theory and experiments. Quarterly 
technical progress report, January 1, 1991-March 31, 


DE91014248/GAR 161,764 


NAS 1.26:185433 
Derivation of Sequential, Real-Time, Process-Control Pro- 


|ASA-CR- 185433) 

N91-27785/5/GAR 
NAS 1.26:188498 

Process Group Approach to Reliable Distributed Comput- 


ing. 

(NASA-CR- 188498) 

N91-26804/5/GAR 
TR-91-1216 

Process Group Approach to Reliable Distributed Comput- 


ing. 
(NASA-CR-’ 188498) 
N91-26804/5/GAR 


161,452 
Quasi-Optical Power Combining Using Mutually Synchro- 
nized Oscillator Arrays. 
(ARO-26620.5-EL) 
AD-A238 434/5 161,652 


Four Tight Nucleotide Binding Sites of Chloroplast Cou- 
pling Factor 1. 


161,740 





161,133 


163,696 


161,033 


162,955 


161,518 


161,452 


(ARO-24631.18-LS) 
AD-A238 497/2 162,472 


Incoherent Scatter Radar Observations of the lonos- 


phere. 
N91-26623/9/GAR 160,967 
CORNELL UNIV., ITHACA, NY. DEPT. OF CHEMISTRY. 
pee ee of Hydrogen Atoms Important to the Decom- 
ition of ry etic Materials. 
[ARO-2550 
AD-A238 482/47 AR 161,245 


CORNELL UNIV., ITHACA, NY. DEPT. OF COMPUTER 
SCIENCE. 


Process Group Approach to Reliable Distributed Comput- 


ing. 
AD-A238 065/7/GAR 161,484 


CORNELL UNIV., ITHACA, NY. DEPT. OF MATERIALS 
SCIENCE AND ENGINEERING. 
DOE/ER/45357-4 
Defects and trans; i. in mixed oxides. Progress report. 
DE91014443/GA\ 162,210 
DOE/ER/45357-5 
Defects and tran 
DE91014537/GAI 


CORNELL UNIV., ITHACA, NY. MATHEMATICAL 
SCIENCES INST. 
Extremes of Moving Averages of Random Variables with 
Finite Endpoint. 
(ARO-23306. yea 
AD-A238 504/5 162,400 


Pen rca in Rapid Granular Flows of 
mi 

(ARO-23306.490-MA) 

AD-A238 579/7 163,232 


On the Linear Instability of the Hall-Stewartson Vortex. 
(ARO-23306) 
163,233 


in mixed oxides. Progress report. 
163,840 


AD-A238 580/5 
CORNELL UNIV., ITHACA, NY. SECTION OF 
BIOCHEMISTRY MOLECULAR AND CELL BIOLOGY. 


sol Pho Specific for Certain Nucleotides Stimulates Ino- 
sphate Metabolism and Ca(2+ ) Fluxes in A431 


Aro.24691 ~A en 
AD-A238 162,421 


~~ rota FOR THE DEAF, INC., PHOENIX, 


Airport TDD Access: Two Case Studies. 
PB91-226985/GAR 163,798 


pa Rg ENGINEERS, MOBILE, AL. MOBILE COASTAL 


gn yg Natty i re 
Economic R 
Bayou La Batre, pwd Apponai F. 
AD-A237 981/6/GAR 
CORVALLIS ENVIRONMENTAL RESEARCH LAB., OR. 
EPA/600/3-91/048 
—— of ee for Evaluating Effects of Pesticides 


Reproduction in Birds. 
PB91-231472/GAR 161,909 


EPA/600/D-91/178 

GIS Procedure to Create a National Lakes Frame for En- 

vironmental Monitoring. 

PB91-226464/GAR 162,834 
EPA/600/D-91/179 

Toward a Rule-Based Biome Model. 

PB91-226472/GAR 
EPA/600/D-91/181 

oe Environmental Changes in Lakes Using Algal 


icrofossils. 
PB01-206468/GAR 162,049 
EPA/600/J-91/156 
Acidic Lakes and area in the United States: The Role 
of Acidic Depositio 
PB91-226324/GAR_ 162,833 
CRYOPHARM, PASADENA, CA. 
Freeze-Dried Human Red Blood Cells. 
AD-A238 431/1/GAR 
CSP ASSOCIATES, INC., BETHESDA, MD. 
Blasting to Stabilize Abandoned Underground Mines in 
Eastern and Midwestern Coal Fields: A Feasibility Study. 
(OSM-575) 
162,867 





162,436 


161,107 


PB91-220343/GAR 
DEFENCE ——— ESTABLISHMENT SUFFIELD, 
RALSTON (ALBERTA). 
DRES-SM-1366 
Comparison of Several Oximes against Poisoning by 
Soman, Tabun ai Fr. 
AD-A238 036/8/GAR 162,644 
DRES-SR-549 
Formulation of a Stochastic —— Error Model and a 
Signal Detection Algorithm for the Aerody Particle 
Size Analyzer. 
AD-A238 183/8/GAR 
DEFENSE LOGISTICS AGENCY, ALEXANDRIA, VA. 
DLA-91-P00097 
Hazardous Material Analysis and Coding System (HAZ- 


MACS). 
AD-A238 187/9/GAR 161,947 





161,838 





DEFENSE TECHNICAL marion CENTER, SAN 
DIEGO, CA. MATRIS OFFIC! 


Training and Personnel lniite Technology RD Program 
Description FY 91/92. 
AD-A238 534/2/GAR 162,736 


DELAWARE UNIV., NEWARK. DEPT. OF PHYSICS AND 
ASTRONOMY. 


DOE/ER/45413-1 
Fundamental em aga ee of iron-rare-earth-met 


loid alloys. 

DE91014816/ AR 162,212 
DELOITTE & TOUCHE, EDMONTON (ALBERTA). 

ite Seema Three-Lift Soils Handling Workshop: 


MIC 1 Ost05/GAR 163,004 

DEPARTMENT OF AGRICULTURE, OTTAWA (ONTARIO). 
gy Pat 18383-5 
Anni rasses in Atlantic Canada. 
MICS. 9/GAR 
SSC-A53-1859/1991E 

Annual asses in Atlantic Canada. 

MIC-91 9/GAR 160,882 
DEPARTMENT OF COMMERCE, WASHINGTON, DC. 
OFFICE OF FEDERAL STATISTICAL POLICY AND 
STANDARDS. 

Enterprise Standard 

1974. 

PB91-220335/GAR 
DEPARTMENT OF DEFENSE, WASHINGTON, DC. 

Small Busi ition R h (SBIR) Program. FY 

1991 Program Solicitation 91 i 3 

AD-A238 323/0/GAR 162,729 
DEPARTMENT OF EDUCATION, WASHINGTON, DC. 

Choosing Better Schools: The Five Regional Meeti on 

Choice in Education. leon 

PB91-221119/GAR 161,054 
DEPARTMENT OF ENERGY, —- CITY, NV. NEVADA 
NUCLEAR WASTE PROJECT OFFIC! 


NWPO-EV-001-89 
1989 wildlife studies at Yucca Mountain, Nye County, 


Nevada. 
DE91014310/GAR 162,959 
NWPO-EV-004-89 
Environmental management obj 
and reclamation planning for 
ucca Mountain, Nevada 
DE91014313/GAR 
DEPARTMENT OF ENERGY, MORGANTOWN, WV. 
MORGANTOWN ENERGY TECHNOLOGY CENTER. 
DE91011553 
Char-water slurry fuel and method of making. 
PAT-APPL-7-471 343/GAR 
DE9101 Keng ll 
Spinni le optical calibration apparatus. 
PAT-AP "408 004/GAR 
DE91011647 
Integrated coke, asphalt and jet fuel production process 
tu 


and S. 
PAT-APPL-7-422 479/GAR 161,781 


DE91011660 
Gas amplified ionization detector for gas chromatogra- 


hy. 
Pat. APPL-7-441 582/GAR 161,170 
DOE/METC-91/6118 

Commercial gasifier for |GCC applications study report. 

DE91002051/GAR 161,738 
DEPARTMENT OF ENERGY, OAK RIDGE, TN. OFFICE OF 
SCIENTIFIC AND TECHNICAL INFORMATION. 

DOE/OSTI-3406(Suppl.2)(Add.2) 

Yucca Mountain Site cterization Project Bibliogra- 

phy, July-December 1990. An update: Supplement 2, Ad- 

dendum 2. 

DE91007636/GAR 163,056 
DEPARTMENT OF ENERGY, PITTSBURGH, PA. 
PITTSBURGH ENERGY TECHNOLOGY CENTER. 

DE91011697 

Fine coal cleaning via the micro-mag process. 

PAT-APPL-7-460 465/GAR 
DEPARTMENT OF ENERGY, WASHINGTON, DC. 
ASSISTANT SECRETARY FOR ENVIRONMENT, SAFETY 
AND HEALTH. 

DOE/EH-0197 
a Cultural Assessment of the Morgantown 


Energy Tec! Center. 

Beoie1s 1557 GA 161,835 
DEPARTMENT OF ENERGY, en, DC. ENERGY 
INFORMATION ADMINISTRATI 

Coal Supply and reba Model (Stand Alone Ver- 

sion 1991). 

(DOE/SW/MT-9 ow 

oi 508036/GAR 

tional Coal Model, Version 8. 


(DOLISWIMT. -91/044) 
PB91-509760/GAR 161,792 


- Energy Review Database, 1990 (for Microcomput- 


(oc E/DF/DK-91/047) 
PB91-509844/GAR 


160,882 


Industrial Classification Manual, 


161,134 





ives, impact potential 
E site characterization at 


161,918 


161,783 


163,638 


161,782 


161,790 


161,734 
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DEPARTMENT OF THE NAVY, WASHINGTON, DC. 


Oak Ridge Uranium Market Modei, 1989 (for Microcom- 
ers 


puters). 
(DOE/SW/DK-91/049) 
PB91-509869/GAR 162,957 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF —," NUCLEAR, ELECTRIC AND ALTERNATE 


ta 
nnual prospects for world coal trade 1991. 
DE91014497/GAR 161,767 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF CODES AND STANDARDS. 


DOE/CE-0304T 
Performance standards for new commercial and multi- 
family high rise residential buildings. once 
161,17 


DE91014934/GAR 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF COMMUNICATIONS. 


ee wa 
‘eview, January-March 1991. 


Fossil e 
DE910149: GAR 161,773 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENERGY MARKETS AND END USE. 
DOE/ eer 
Commercial buildings characteristics, 1989. 
DE91014625/GAR 


DOE/EIA-0384(90) 
Annual e: review, 1990. 
DE91013487/GAR 


DOE/’ cae p my 
Annual E: leview, 1990. 
PB91-220442/GAR 161,732 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENERGY RESEARCH. 


DOE/ER-0476 
and Engineering Research Semester (SERS) for 
— Students. Program description and appii- 


DEST 014928/GAR 161,833 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENVIRONMENTAL AUDIT. 
DOE/EH-0195 
Environmental Audit, Weldon Spring Site Remedial Action 


Project. 
DE91014549/GAR 161,923 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF NATIONAL PROGRAMS. 
DOE/CE-0334P 
Comprehensive program and plan for Federal energy 
education, extension, and information activities: Annual 
revisions. The fourteenth report to Congress. 
DE91014929/GAR 160,780 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF OIL AND GAS. 
ag ins teen on /06) 
monthly, June 1991. 
Desve14a7e0 R 
DOE/EIA-0130(91/06) 
Natural gas monthly, June 1991. 
DE91015268/GAR 
DOE/EIA-0340(90)/2 
Petroleum Supply Annual 1990. Volume 2. 
PB91-220400/GAR 
DOE/EIA-0380(91/06) 
Petroleum marketing monthly, June 1991. 
DE91014626/GAR 


DOE/EIA-051 ay 
A oil and gas 1991 


nnual outlook for 
DE91015159/GAR 161,817 
DEPARTMENT OF — WASHINGTON, DC. OFFICE 
OF OIL, GAS AND SHALE. 


DOE/BC-90/4 
Activities of the Oil Implementation Task Force; Con- 


161,718 


161,832 


161,155 
161,777 
161,786 


161,815 


review No. 64, quarter ending September 30, 1990. 
DE91002223/GAR 162,839 
DEPARTMENT OF Laat WASHINGTON, DC. OFFICE 
OF TECHNICAL COORDINATION. 
DOE/FE-0238T 
Advanced research programs: Annual program plan. 
DE91014951/GAR 161,774 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF THE DEPUTY ASSISTANT SECRETARY FOR 
NUCLEAR MATERIALS. 
DOE/DP-0084T 
Restart of K-Reactor, Savannah River Site: Safety eval- 


uation report. 

DE91014933/GAR 163,051 
DEPARTMENT OF ENERGY, WASHINGTON, DC. RCRA/ 
CERCLA Div. 

DOE/EH-0181P 
Emer Planning and Community Right-To-Know Act 
EPCRA). 

e91010692/ GAR 162,074 
DEPARTMENT OF FISHERIES AND OCEANS, NANAIMO 
(BRITISH COLUMBIA). PACIFIC BIOLOGICAL STATION. 


SSC-FS97-4/2086E fe ; 
Length-at-age by sex for Pacific cod in British Columbia. 


MIC-91-04230/GAR 
SSC-FS97-4/2088E 
Estimation of the fecundity of Pacific cod Gadus macro- 
cephalus. 
MIC-91-04229/GAR 163,104 
SSC-FS97-4/2091E 
ba E. Ricker hydroacoustic cruise to study rockfish behav- 
off northern Vancouver Island, March 14-23, 1990. 
MIG-91-04228/GAA 162,961 
— 97-6/1778E 
roundfish 


stock 
Garena 1990 and 


Mica -04410/GAR 
SSC-FS 97-13/0802E 
if juvenile 


and 
caen Sak iin canon ob Cuan anemenen is aaaee 


B: 
MIC-91-04547/GAR 162,972 
SSC-FS97-13/0824E 
Summary of fall 1988 adult and juvenile coho salmon 
— operations on the Lachmach River, British Co- 
MIC. 91-04659/GAR 162,974 
DEPARTMENT OF FISHERIES AND OCEANS, ST. JOHN’S 
(NEWFOUNDLAND). SCIENCE BRANCH. 
SSC-FS97-6/1753E 
Versatile computer program for mixed stock fishery com- 
estimation. 
IC-91-04665/GAR 160,893 
payin br 
inesterase enzyme activity in brain tissue 
trout Salvelinus fontinalis collected after the 1! 1988 
Newfoundland. 


in 
Mico LoseeerGaR 162,042 
SSC-FS97-6/1783E 
FORTRAN 


Ll 


162,962 


assessments for the west coast of 
recommended yield options for 


162,967 








lectivity curves to trouser 


MiC-91-04664/GAR 160,892 
SSC-FS97-6/ otf 
fisheries in the vicinity of significant oil dis- 
covery areas off Newfoundland. 
MIC-91-04663/GAR 163, 106 
SSC-FS97-16/90 
Long-term temperature monitoring program 1988, New- 
foundiand region. 
MIC-91-04661/GAR 162,975 
DEPARTMENT OF FISHERIES AND OCEANS, 
VANCOUVER (BRITISH COLUMBIA). WEST VANCOUVER 


SSC-FS97-13/827E 
Data on insects emerging from natural and developed 
fh habtas atthe Campool and Fraser Fiver estuaries 
MiC-91-04675/GAR 162,519 

DEPARTMENT OF JUSTICE, WASHINGTON, DC. 


Federal Law Enforcement Agencies in Colorado. 
PB91-220665/GAR 163,688 


DEPARTMENT OF STATE, WASHINGTON, DC. BUREAU 
OF PUBLIC AFFAIRS. 


Dispatch Volume 2, Number 35, September 2, 1991. 
PB91-923535/GAR 161,068 


Dispatch Volume 2, Number 36, September 9, 1991. 
PB91-923536/GAR 161,069 


DEPARTMENT OF THE NAVY, WASHINGTON, DC. 
AD-D014 910/4 aay: . 
Nuclear Magnetic Resonance Imaging with Short Gradi- 
ent Pulses. 
PAT-APPL-7-619 567/GAR 163,644 
AD-D014 911/2 


ransient Flow L —— 
PAT-APPL-7-632 708) AR 
AD-D014 912/0 
Contamination Capacitance 
PAT-APPL-7-594 537/GAR 
AD-D014 913/8 
of Si 


Probe System. 


Orth 





Geometric Heights. “ 
PAT-APPL-7-661 352/GAR 


AD-D014 914/6 


Flowmeter for Unsti Fluid Flow. 
PAT-APPL-7-632 872/GAR 


AD-D014 915/3 
jaterial Charact roy 
PAT-APPL. ose 821 GAR 
AD-D014 916/1 
ulk Plasma Generation. 
PAT-APPL-7-647 903/GAR 


AD-D014 917/9 
Method of Kalman a_i Estimating the Position 


and Velocity of a 

PAT-APPL-7-654 TH/GAR 163,743 
AD-D014 918/7 

Room-Temperature, Flashpumped, 

State Laser. 

PATENT-5 003 547 
AD-D014 919/5 

Deep Ocean Recoverable Acoustic Sensor Vehicle. 


CA-13 


162,131 
162,128 
162,129 


163,400 
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163,346 
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DE9101521 O/GAR 163,202 


AC05-760R00001 
Portsmouth Gaseous Diffusion Plant, OH. 
DE91014391/GAR 

AC05-760R00033 


161,921 


Oak Ri Associated Universities, Inc., TN. 
DE91014923/GAR 162,489 


AC05-840R21400 
ine National Lab., IL. 
91 Marat 
General Atomics, San Diego, CA. 
DE91011 150/G8F 


Oak Ridge K-25 Site, 
PAT-APPL-7-471 341 /GAR 


161,925 
161,687 


161,811 


Oak Ridge National Lab., TN. 
DE91 16/GAR 


DE91007839/GAR 
DE91009553/GAR 
DE91009555/GAR 
DE91011376/GAR 
DE91012224/GAR 
DE91012235/GAR 
DE91012531/GAR 
DE91012535/GAR 
DE91012949/GAR 
DE91012956/GAR 
DE91012959/GAR 
DE91012963/GAR 
DE91013512/GAR 
DE91013736/GAR 
DE91014122/GAR 
DE91014197/GAR 
DE91014205/GAR 
DE91014206/GAR 
DE91014209/GAR 
DE91014217/GAR 
DE91014223/GAR 
DE91014238/GAR 
DE91014255/GAR 
DE91014258/GAR 
DE91014273/GAR 
DE91014274/GAR 
DE91014278/GAR 
DE91014540/GAR 
DE91014541/GAR 
DE91014544/GAR 
DE91014546/GAR 
DE91014547/GAR 
DE91014567/GAR 
DE91014569/GAR 
DE91014572/GAR 
DE91014574/GAR 
DE91014576/GAR 


163,066 
160,746 
162,323 
162,264 
163,037 
161,284 
161,335 
162,235 
162,284 
161,754 
161,739 
162,813 
161,121 
163,046 
163,088 
161,844 
161,164 
163,527 
161,188 
162,265 
162,325 
162,032 
162,075 
163,090 
161,165 
161,916 
163,094 
161,917 
161,307 
162,288 
162,452 
162,289 
162,290 
163,091 
162,312 
163,017 
162,291 
162,292 





DE91014939/GAR 
DE91014943/GAR 
DE91014946/GAR 
DE91014947/GAR 
DE91014952/GAR 
DE91014955/GAR 
DE91014958/GAR 
DE91014860/GAR 
DE91014963/GAR 
DE91014964/GAR 
DE91014969/GAR 
DE91014976/GAR 
DE91014977/GAR 
DE91014981/GAR 
DE91015056/GAR 
DE91015059/GAR 
DE91015226/GAR 
DE91015271/GAR 
DE91015272/GAR 
DE91015273/GAR 
DE91015275/GAR 
DE91015306/GAR 
DE91015308/GAR 
DE91015316/GAR 
DE91015329/GAR 
DE91015387/GAR 
DE91015490/GAR 


PAT-APPL-7-398 575/GAR 
PAT-APPL-7-412 713/GAR 
PAT-APPL-7-460 464/GAR 
PAT-APPL-7-471 342/GAR 
PAT-APPL-7-490 896/GAR 


Oak Ri 
iameoe tesa 
DE91014949/ GAR 


Oak Ridge Y-12 Plant, TN. 
PAT-APPL-7-474 906/GAR 


AC06-76RL01830 
Battelle Pacific N 
DE91013711/GAR 
DE91014070/GAR 
DE91014139/GAR 
DE91014176/GAR 
DE91014253/GAR 
DE91014446/GAR 
DE91014447/GAR 
DE91014856/GAR 
DE91014859/GAR 
DE91014982/GAR 
DE91015083/GAR 
DE91015135/GAR 
DE91015256/GAR 
DE91015262/GAR 
DE91015265/GAR 
DE91015266/GAR 
DE91015294/GAR 
DE91015301/GAR 


AC06-87RL 10930 


Westinghouse 
DE91010105/GAR 
DE91014681/GAR 


AC07-761D01570 


lorthwest Labs., Richland, WA. 


Hanford Co., Richland, WA. 


EG and G Idaho, Inc., Idaho Falls. 


DE91014071/GAR 
DE91014072/GAR 
DE91014073/GAR 
DE91014084/GAR 
DE91014089/GAR 
DE91014094/GAR 
DE91014095/GAR 
DE91014096/GAR 
DE91014099/GAR 
DE91014100/GAR 
DE91014116/GAR 
DE91014151/GAR 
DE91014152/GAR 
DE91014156/GAR 
DE91014167/GAR 


161,558 
163,077 
161,813 
161,834 
162,237 
162,214 
161,110 
162,158 
163,033 
162,814 
162,034 
163,838 
162,677 
162,296 
162,678 
161,958 
161,836 
161,930 
161,931 
163,450 
162,595 
162,297 
162,349 
162,596 
163,313 
162,215 
161,960 
162,342 
163,331 
163,639 
162,125 
162,218 


National Lab., TN. Carbon Dioxide information 


160,992 


161,116 


163,057 
162,031 
161,912 
161,891 
163,530 
162,707 
161,806 
163,019 
162,592 
163,007 
163,062 
161,893 
162,815 
162,427 
162,428 
162,594 
161,932 
161,934 


163,100 
161,957 


163,029 
161,796 
163,030 
161,953 
162,449 
163,060 
161,797 
163,047 
162,286 
162,324 
163,073 
163,074 
162,450 
163,075 
161,913 


CONTRACT/GRANT NUMBER INDEX 


DE91014171/GAR 
DE91014172/GAR 
DE91014505/GAR 
PAT-APPL-7-388 870/GAR 
PAT-APPL-7-388 880/GAR 
PAT-APPL-7-418 069/GAR 
PAT-APPL-7-478 375/GAR 
PAT-APPL-7-490 892/GAR 


161,798 
161,357 
162,451 
163,328 
162,124 
163,332 
162,141 
161,409 


Environmental Protection Agency, Washington, DC. Office 
lesponse. 


of Solid Waste and Emergency Ri 

DE9101 cue tab 

idaho National E 

PAT- APPL? 395 TBa/GA 
AC07-841D12435 


Lab., Idaho Falls. 


Nuclear Co., Inc., Idaho Falls. 


Westi Idaho 
PAT-APPL-7-414 359/GAR 
PAT-APPL-7-424 028/GAR 
AC07-881D12735 
MSE, Inc., Butte, MT. 
DE91014758/GAR 
AC08-83NV 10282 
EG and G E 
PAT-APPL-7. 
AC08-88NV 10617 


017/GAR 


161,954 


161,620 


162,186 
161,169 


162,211 


Measurements, inc., Las Vegas, NV. 


161,655 


EG and G Energy Measurements, Inc., Goleta, CA. Santa 
Barbara tions. 


DE91014120/GAR 


BEStO1a1 41 1O/GRR 

DE91014912/GAR 

PAT-APPL-7-420 411/GAR 
AC09-76SR00001 


Du Pont de Nemours (E.!.) and Co., Aiken, SC. 
PAT-APPL-7-461 591/GAR 


PAT-APPL-7-461 596/GAR 
PAT-APPL-7-461 964/GAR 
PAT-APPL-7-465 842/GAR 
PAT-APPL-7-478 327/GAR 
PAT-APPL-7-478 328/GAR 
AC12-76SN00052 


Knolls Atomic Power Lab., Schenectady, NY. 
PAT-APPL-7-490 229/GAR 


ag ere 


Little (Arthur D. , Cambridge, MA. 
PAT-APPL- 7-389 Wri /GAR 


AC22-87PC79903 


163,040 


Measurements, Inc., Las Vegas, NV. 


163,519 
162,076 
163,180 


162,140 
162,510 
161,649 
161,198 
161,171 
161,172 


161,471 


161,877 


Stanford Univ., CA. High Temperature Gasdynamics Lab. 


DE91014192/GAR 
AC22-88PC88800 


161, 761 


Consolidation Coal Co., Library, PA. Research and Devel- 


opment 
DE9101 sono GAR 


DE91014628/GAR 
a . 


i L. Dept. of Chemistry. 
DE91 ast 91. GAR 


DE91015192/GAR 
AC22-88PC88874 


161,759 
161,740 


161,748 
161,749 


Acurex Corp., Research Triangle Park, NC. Environmental 


Si k 
91014724/GAR 

AC22-88PC88878 

California Univ., 

DE91014761/GAR 
AC22-89PC88885 

Coal Tech Corp., Bristol, VA. 

DE91014061/GAR 
AC22-89PC89758 


161,855 


161,772 


161,760 


Utah Univ., Salt Lake City. Dept. of Metallurgy and Metallur- 


oe 


AC22-90PC90047 


Altamira Instruments, Inc., Pittsburgh, PA. 
DE91014638/GAR 


AC22-90PC90174 


161,769 


161,741 


Virginia Center for Coal and Minerals Processing, Blacks- 


DE91014722/GAR 
AC22-90PC90177 

Coal T Corp., Bristol, VA. 

DE91014726/ 


AC22-90PC90361 


161,770 


161,771 


—_ Dakota . ‘ae Forks. Energy and Environmen- 


BEST 014063/GAR 

DE91014477/GAR 
AC22-91PC90183 

Cornell Univ., Ithaca, NY. 


161,843 
161,852 


AFOSR-89-0335 


DE91014248/GAR 
AC22-91PC90185 


Worcester ic Inst., MA. 
beoioraacrGan 


AC34-90DP62349 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 


DE91014228/GAR 163,098 
DE91014950/GAR 161,257 
AF-AFOSR-0341-86 
University Coll., London (England). Dept. of Physics and As- 
NO1-27644/4/GAR 161,095 
AFIT/GOR/ENS/91M-3 


Air Force ei Wright-Patterson AFB, OH. 
AD-A238 447/7/GAR 


AFOSR-84-0132 


Duke Univ., Durham, NC. Dept. of Computer Sciences. 
AD-A238 256/2 162,393 


AFOSR-85-0250 
¥ Polytechnic Inst. and State Univ., Blacksburg. Dept. 
AD-A238 010/3 162,962 
AFOSR-86-0332 
Alberta Univ., Edmonton. Dept. of Statistics and Applied 
Probability. 
AD-A238 407/1 162,396 
AFOSR-88-0040 


161,764 


161,763 


162,733 


Florida State Univ., Tallahassee. Dept. of Statistics. 
AD-A238 21 S/0/GAR 


AD-A238 222/4/GAR 
AFOSR-88-0066 
California Univ., Los Angeles. Dept. of Materials Science 


and 

AD- 095/4/GAR 162,202 
AFOSR-88-0076 

Arizona Univ., Tucson. Dept. of Systems and Industrial En- 


229/9/GAR 162,392 
AFOSR-88-0096 


pew poker IN. Dept. of Electrical Engineering. 
AD-A237 948/5/GAR 163,402 


gamma aie 
AD-A238 231/5/GAR 169,490 


AFOSR-88-0100 


Yale Univ., New Haven, CT. 
AD-A238 028/5/GAR 


AFOSR-88-0142 
Baylor Coll. of Medicine, Houston, TX. 
AD-A238 027/7/GAR 
AFOSR-88-0187 


Minnesota Univ., Minneapolis. Inst. of Child Development. 
AD-A238 026/9/GAR 162,745 


AFOSR-88-0247 
California Inst. of Tech., Pasadena. Dept. of Electrical Engi- 


AD-AZ# 239/1/GAR 161,541 


162,390 
162,391 


161,338 


162,492 


AFOSR-88-0277 
Georgia Univ., Athens. Dept. of Pharmacology and Toxicol- 


2D-A238 573/0/GAR 
AFOSR-88-0326 
anaes Eye Research Foundation, San Francisco, 
AD-A238 663/9/GAR 162,549 
AFOSR-89-0035 
Smith-Kettiewell Eye Research Foundation, San Francisco, 
AD-A238 607/6 161,090 
AD-A238 608/4 162,548 
AFOSR-89-0197 
fee ee 
615/9/GAR 


AFOSR-89-0221 


162,564 


161,442 


Florida State Univ., Tallahassee. Dept. of Statistics. 
AD-A238 220/8/GAR 


AFOSR-89-0231 
San Francisco State Univ., Tiburon, CA. Tiburon Center for 
Environmental Studies. 
AD-A238 605/0 162,476 
AD-A238 606/8 162,423 
AFOSR-89-0309 
Oregon State Univ., Corvallis. Dept. of Electrical and Com- 
AD-A238 260/4, 163,413 
AFOSR-89-0335 


Loyola Univ. Sa IL. Parmly Hearing Inst. 
AD-A238 023/6/GAR 


November 15, 1991 


163,489 


162,546 


CG-3 





AFOSR-89-0346 


Cornell Univ., Ithaca, NY. Mathematical Sciences inst. 
AD-A238 580/5 163,233 


AFOSR-89-0350 
Rensselaer Polytechnic Inst., Troy, NY. Dept. of Civil Engi- 
AD-A238 
AD- 091/3/GAR 161,331 
AD-A238 092/1/GAR 161,332 
AD-A238 158/0/GAR 161,333 
AFOSR-89-0377 


Eye Research Inst. of Retina Foundation, Boston, MA. 
AD-A238 664/7/GAR 62,550 


AFOSR-89-0439 


echnic Inst., Troy, NY. Dept. of Chemistry. 
161,178 


161,179 
161,186 


Rensselaer Pi 
AD-A238 208/ 
AD-A238 209/1 
AD-A238 604/3 
AFOSR-89-0470 


Virginia Univ., Charlottesville. Dept. of Applied Mathematics. 
AD-A238 195/2/GAR 163,472 


ee, 
" a inst. and State Univ., Blacksburg. Dept. 
oO 


AD-A238 008/7 162,361 
AD-A238 009/5 161,651 
AFOSR-89-0504 
Massachusetts Inst. of Tech., Cambridge. Dept. of Brain 
poe pas nitive Sciences. 
AD- 235/6/GAR 162,547 
AFOSR-90-0049 


Columbia Univ., New York. Dept. of Chemistry. 
AD-A238 205/9 


AD-A238 206/7 
AD-A238 207/5 
AFOSR-90-0118 


161,221 
161,203 
161,222 


Lancaster Associates, Knoxville, TN. 

AD-A238 149/9/GAR 
AFOSR-90-0167 

California Univ., Berkeley. Dept. of Materials Science and 


AD ASSE TEIS/ WS/GKR 162,319 
AFOSR-90-0287 
ity Univ., San Antonio, TX. it. of Biology. 
AD-AC38 230/7/GAR nae 
AFOSR-90-0290 
Center for Advanced Cement-Based Materials, Evanston, 


AD-A238 289/3/GAR 162,203 
AFOSR-90-0291 
Ri - The State Univ., New Brunswick, NJ. 
AD- 574/8/GAR 
AFOSR-91-0048 
Florida State Univ., Tallahassee. Dept. of Statistics. 
AD-A238 221/6/GAR 
AFOSR-91-0669 
Drexel Univ., Philadelphia, PA. 
AD-A238 641/5/GAR 
Al08-78ET 44802 


161,637 


162,470 


162,673 
162,469 


162,676 


Geological Survey, Denver, CO. 
DE91015225/GAR 
AOA-90AT0378-01 


Rhode Island Univ. 
PB91-227579/GAR 


AOA-90-AT-0420 
Geetae Speech-Language-Hearing Association, Rockville, 
PB91-226241/GAR 162,106 
ARB-A4-133-33 


California Univ., Davis. School of Veterinary Medicine. 
PB91-231027/GAR 161,882 


ARB-A832-133 


162,035 


, Kingston. Program in Gerontology. 
162,113 


lems Applications, Inc., San Rafael, CA. 
9 1-226852/GAR 


ARO-MIPR-120-90 
National Inst. of Stand: 
MD. 

AD-A238 415/4 
ARPA ORDER 58-4155 
. Inc., Austin, TX. 


161,881 


ds and Tech 





logy, Gaithersburg, 
161,238 


C tiers Lenn 
N91-27786/3/GAI 
AS03-83ER40120 


161,465 


California Univ., Los Angeles. 
DE91013641/GAR 
Bre oe 


Systems, Inc., San Juan Capistrano, CA. 
NoeelaarGAR 


ATM-8911638 


163,502 


160,838 


Princeton Univ., NJ. Plasma Physics Lab. 
DE91015378/GAR 


CG-4 VOL. 91, No. 22 


CONTRACT/GRANT NUMBER INDEX 


DE91015379/GAR 
CANMET-OSQ83-00215 


160,959 


Canada Cement Lafarge. 

MIC-91-04708/GAR 
CANMET-OSQ85-00297 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 

MIC-91-04709/GAR 161,970 
CANMET-OST84-00179 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-91-04723/GAR 162,300 
CANMET-12SC.23216-5-7286 
Monenco Maritimes Limited, Ottawa (Ontario). 
MIC-91-04544/GAR 
SS 


Corporation, Ottawa (Ontario 
M IC-91-04532/GAR ‘ 
CANMET-051SZ.23283-7-6034 


ee 


en sy 
(Ontario). 
MIC-91-04533/GAR 

CANMET-09157-01-SQ 


Canada, Mississauga (Ontario). 
61,969 


161,305 


161,707 


161,260 





de l’Outaouais, Ottawa 
162,354 


oo and Services 
MIC-91-04695/GAR 
CANMET-09182-01-SQ 

Canada Centre for Mineral and Energy Technology, Ottawa 


(e] " 

(i1c-91-04606/GAR 162,043 
CANMET-09184-01-SQ 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-91-04697/GAR 162,268 
CANMET-23216-8-9111-01-SQ 


B.C. Research, Ottawa (Ontario). 
MIC-91-04545/GAR 


CANMET-23283-7-6084 


hous Silicon Research Group, Ottawa (Ontario). 
MIC-91-04534/GAR 161,819 


CANMET-69012-01-SQ 
Hudson Bay Mining and Smelting Company. Ruttan Division 


MIC-91-04718/GAR 162,866 
peat gr 


ing Institute of Canada, Oakville (Ontario). 
Hirorty -04714/GAR 


CANMET-69145-01-SQ 
Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 

MIC-91-04715/GAR 162,864 
CANMET-79154-01-SQ 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 

MIC-91-04716/GAR 161,971 
CANMET-79196-01-SS 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-91-04710/GAR 162,331 
CANMET-79219-01-SQ 


Ontario Research Foundation, Mississauga. 
MIC-91-04711/GAR 


CANMET-79227-01-SQ 
Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-91-04720/GAR 163,139 
CANMET-89074-01-SQ 


Golder Associates, Mississauga (Ontario). 
MIC-91-04676/GAR 


a tt 


of Canada, Oakville (Ontario). 
wic9-04677/6 GAR 


CANMET-99015-01-SQ 
Canada Centre for Mineral and Energy Technology, Ottawa 


Mico. 
IC-91-04717/GAR 162,865 
CANMET-99019-01-SS 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-91-04678/GAR 162,859 
CANMET-99020-01-SQ 


University of Western Ontario, London. 
MIC-91-04679/GAR 


CANMET-99100-01-SQ 


and Associates Limited (Canada). 
Wis-e1 086807 GAR 


CANMET-99120-01-SS 
Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-91-04681/GAR 161,299 


CANMET-99182-01-SQ 


Canada Centre for Mineral and Energy Technology, Ottawa 
(Ontario). 


163,811 


162,174 


162,332 


162,857 


162,858 


162,860 


161,298 


MIC-91-04683/GAR 
CANMET-99193-01-SQ 

Canada Centre for Mineral and Energy Technology, Ottawa 

(Ontario). 

MIC-91-04684/GAR 161,302 
CANMET-99200-01-SS 

a. Centre for Mineral and Energy Technology, Ottawa 


). 
(i1c-91-04685/GAR 162,861 
CANMET-99203-01-SQ 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-91-04686/GAR 161,167 
py str a 


echnol Lipton, Kanata (Ontario). 
Mice -04687/ 


caMeT 201-0 
ineering Limited, Ottawa (Ontario). 
MICO ry 0aehe/ CARY 


CANMET-99275-01-SQ 
Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-91-04691/GAR 162,267 
CANMET-99291-01-SS 
—- for Mineral and Energy Technology, Ottawa 
Li) 5 
MIC-91-04690/GAR 161,304 
CANMET-99300-01-SQ 


Microbios Ltd., Golery (Alberta). 
MIC-91-04693/GA 
eee ae 
icrobios Ltd., Calgary (Alberta). 
MIG3-04693/GA 
DA PROJ. 1L1-6221-A-47A 
National Aeronautics and Space Administration, Cleveland, 


OH. Lewis Research Center. 
N91-27558/6/GAR 162,144 
DA PROJ. 1L1-61102-AH-45 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N91-26233/7/GAR 162,238 


DA PROJ. 1L1-62211-A-47A 


Illinois Univ. at Chicago. Dept. of Mechanical E - 
N91-27546/1/GAR a 62.159 


National Aeronautics and Space Administration, Min 

OH. Lewis Research Center. 

N91-27569/3/GAR 162,154 
162,155 


N91-27570/1/GAR 
DAAA15-88-C-0026 


ORD, Inc., North Salem, NH 
AD-A238 491/5/GAR 


DAAG29-78-G-0022 


North Carolina State Univ. at Raleigh. 
AD-A238 470/9/GAR 


DAAG29-79-D-1003 


North Carolina State Univ. at Raleigh. 
AD-A238 470/9/GAR 


DAAG29-82-K-0178 


Princeton Univ., NJ. Dept. of Statistics. 
AD-A238 556/5/GAR 


DAAG29-84-K-0189 
Colorado State Univ., Fort Collins. Dept. of Earth Re- 


sources. 
AD-A238 467/5 162,812 
DAAG29-85-C-0018 


Cornell Univ., Ithaca, NY. Mathematical Sciences Inst. 
AD-A238 504/5 162,400 


AD-A238 579/7 163,232 

AD-A238 580/5 163,233 
DAAG29-85-G-0087 

pie ey Bethlehem, PA. 

AD- 627/4 


161,301 


161,303 


162,862 


162,863 


161,968 


161,087 
162,262 
162,262 


162,403 


163,434 
DAAG29-85-K-0174 
Rochester Univ., NY. Inst. of Optics. 
AD-A238 381/8/GAR 
DAAG29-85-K-0182 
California i. Berkeley. Electronics Research Lab. 
AD-A238 535/: 
Riocs-ann mpl 
California La Jolla. 
AD-A238 iarsiean 
DAAL01-87-K-0046 
Florida Univ., Gainesville. 
AD-A238 238/0/GAR 
DAAL03-86-D-0001 
Battelle Columbus Labs., Research Triangle Park, ee 
AD-A238 393/3/GAR 
DAAL03-86-G-0048 
Stevens Inst. of Tech., Hoboken, NJ. 


163,291 


161,601 


161,212 


163,491 


161,642 





AD-A238 583/9/GAR 
DAALO03-86-G-0204 


Cornell Univ., Ithaca, NY. 
AD-A238 497/2 162,472 


— ne, Ithaca, NY. Section of Biochemistry Molecular 


AD-AZa8 566/4 162,421 
DAAL03-86-K-0017 


Connecticut Univ., Storrs. it. of Physics. 
AD-A238 413/9 ad 


DAAL03-86-K-0018 


New Hampshire Univ., Durham. 
AD-A238 216/6/GAR 


DAAL03-86-K-0024 


Wisconsin Univ.-Madison. 
AD-A238 098/8/GAR 


DAALO03-86-K-0045 


Stanford Univ., CA. 
AD-A238 652/2 


AD-A238 653/0 
AD-A238 654/8 


Stanford Univ., CA. Information Systems Lab. 
AD-A238 377/6 


AD-A238 523/5 
DAALO03-86-K-0073 


162,347 


163,293 
162,501 
161,018 


162,375 
162,407 
161,671 


162,368 
162,370 


Princeton Univ., NJ. 

AD-A238 342/0/GAR 

Princeton Univ., NJ. Dept. of Statistics. 

AD-A238 556/5/GAR 
DAAL03-86-K-0083 

Missouri ee 

AD-A238 469/1 


Missouri y-r7 Dept. of Physics. 
AD-A238 5 


AD-A238 ioe 

AD-A238 513/6 

AD-A238 514/4 

AD-A238 658/9 
DAAL03-86-K-0104 

California Univ., Los Angeles. Dept. of Electrical Engineer- 

AD-A238 374/3/GAR 161,641 
DAAL03-86-K-0173 


Rochester ~ NY. Inst. of Optics. 
AD-A238 11 


AD-A238 o a 
AD-A238 172/1 
AD-A238 291/9 
AD-A238 476/6 
AD-A238 477/4 
AD-A238 516/9 
AD-A238 517/7 
AD-A238 585/4 
AD-A238 588/8/GAR 
AD-A238 590/4 
DAALO03-86-K-0174 


Wisconsin Univ.-Madison. Engine Research Center. 
AD-A238 355/2 


AD-A238 356/0 
AD-A238 357/8 
AD-A238 358/6 
AD-A238 359/4 
AD-A238 360/2 
DAALO03-87-K-0006 


Illinois Univ. at Urbana-Champaign. 
AD-A238 346/1 161,684 


Illinois Univ. at Urbana-Champaign. Dept. of Civil Engineer- 


AD- 
AD-A238 343/8 162,138 
i nage 
Michigan Univ., Ann Arbor. 
ADA 38 449/3 
AD-A238 567/2/GAR 163,432 
AD-A238 646/4 161,670 


Michigan Univ., Ann Arbor. Center for High Frequency 

Microelectronics. 
AD-A238 541/7 163,431 
161,666 


AD-A238 542/5 

AD-A238 543/3 161,644 
AD-A238 549/0 161,667 
Michi Univ., Ann Arbor. Dept. of Electrical Engineering 
and Computer er Science 

AD-A238 362/8 161,664 
AD-A238 363/6 163,414 
AD-A238 366/9 161,640 


162,395 


162,403 


163,421 


163,423 
163,424 
163,425 
163,426 
163,436 


163,280 
163,409 
163,282 
162,367 
161,244 
163,296 
163,299 
163,300 
162,371 
161,645 
163,302 


161,367 
161,368 
161,369 
161,391 
161,370 
161,371 


161,665 


CONTRACT/GRANT NUMBER INDEX 


AD-A238 370/1 


Stanford Univ., CA. 
AD-A238 655/5 


ee 


163,415 


161,672 





AD A2Se 495/6/0AR 
DAAL03-87-K-0021 
Rensselaer — Inst., Troy, NY. 
AD-A238 199. 
cniathinion 
beer ptr Univ., Seattle. Dept. of Electrical ae 


163,229 
161,202 


163, 
AD-A238 539/1 161,685 
DAALO03-87-K-0033 


Stanford ve * a Information Systems Lab. 
AD-A238 43 


cdinnianaiee 


Virginia og Inst. and State Univ., Blacksbur: 
AD-A238 3: 963.4 473 


— inia Foye Inst. and State Univ., Blacksburg. Dept. 


AD-AZse S18/6. 8/ zz 163,218 
DAAL03-87-K-0046 


Florida \ ere 
AD-A238 58 


Florida cane te it. of Physics. 
AD-A238 170/5 seat 


Florida ee, oe Quantum Theory Project. 
AD-A238 5: 


cnsmbaauindian 


California Inst. 2 Tech., Pasadena. 
AD-A238 295/0 161,225 


California Inst. of Tech., Pasadena. Arthur Amos Noyes 
Lab. of Chemical Physics. 


AD-A238 509/4 
DAALO03-87-K-0060 
Utah Univ., Salt Lake City. Dept. of Materials Science and 


& 
AD ASSE 025/ 0 162,207 
DAALO03-87-K-0063 


Maryland Univ., College Park. Dept. of Mathematics. 
AD-A238 340/4/GAR 


DAAL03-87-K-0065 


McGill Univ., Montreal (Quebec). Dept. of Chemistry. 
AD-A238 196/0/GAR 


DAALO3-87-K-0070 


Nebraska Univ.-Lincoin. 
AD-A238 247/1 


DAAL03-87-K-0076 


Yale Univ., New Haven, CT. Dept. of Applied Physics. 
AD-A238 132/5 163,281 


AD-A238 192/9 163,283 

AD-A238 193/7 163,284 

AD-A238 194/5 163,285 

AD-A238 478/2 163,297 
DAAL03-87-K-0087 


George Mason Univ., Fairfax, VA. 
AD-A238 097/0/GAR 


AD-A238 269/5 162,394 
AD-A238 270/3 162,366 
George Mason Univ., Fairfax, VA. Center for Computational 


Statistics. 
AD-A238 437/8 161,499 
DAAL03-87-K-0094 
George Washington Univ., Wi 
ations Research. 
AD-A238 123/4 
DAAL03-87-K-0102 
Alberta Univ., Edmonton. Dept. of Statistics and Applied 
li 


Probabi 
AD-A238 407/1 162,396 
AD-A238 498/0 162,399 
DAALO3-87-K-0111 


Stanford Univ., CA. 
AD-A238 115/0/GAR 


DAAL03-87-K-0116 
Rensselaer hee Inst., Troy, NY. Dept. of | Mechanical 
Engineering, Aeronautical Eng! g and | 
AD-A238 660/5/GAR 160,791 

DAAL03-87-K-0117 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
Electronics. 

AD-A238 110/1/GAR 161,570 

DAAL03-87-K-0128 
Massachusetts Inst. of Tech., Cambridge. 
AD-A238 436/0 


161,439 


161,248 
163,487 


161,249 


161,247 


163,224 


161,273 


161,223 


161,488 





, DC. Dept. of Oper- 
162,641 


161,661 





163,227 
163,236 
163,237 
163,238 


AD-A238 622/5 
AD-A238 623/3 
AD-A238 624/1 


DAAL03-88-K-0045 


Se She. Cambridge. Dept. of Chemi- 


AD-ADSO 4108 163,226 
AD-A238 473/3/GAR 161,196 
DAAL03-87-K-0132 
Missouri Univ.-Columbia. 
AD-A238 341/2/GAR 
DAAL03-87-K-0136 


State Univ. 4 a. York at Stony Brook. 
AD-A238 502/' 161,281 


State Univ. of ll York at Stony Brook. Dept. of Chemis- 


Ab-azse 347/9 161,278 

AD-A238 547/4/GAR 161,282 
DAALO03-87-K-0147 

ae a Univ., ane Park. Dept. of Electri- 

AD-A238 576/3/GAR 161,545 


DAAL03-87-K-0153 


North Carolina oe Univ. at Raleigh. 
AD-A238 460/0/GA\ 


DAAL03-87-K-0171 
pore same Inst. of Tech., Cambridge. Center for Intelli- 
lems. 


-_ Control 
D-A238 479/0 
DAAL03-88-C-0005 


Rockwell oa. Canoga Park, CA. Rocketdyne Div. 
AD-A238 348/7/GAR 161,181 


DAALO03-88-C-0011 


Stanford Univ., CA. Dept. of Electrical Engineering. 
AD-A238 463/4/GAR 


DAAL03-88-K-0002 
North Carolina Univ. at <a Hill. Dept. of Environmental 


AD-A238 soo/evean 
DAAL03-88-K-0004 
Texas Univ. at Austin. 
AD-A238 321/4 
DAAL03-88-K-0006 
California State Univ.- 
AD-A238 546/6/GAR 
DAAL03-88-K-0013 


Florida Univ., Gainesville. Dept. of Aerospace Engineering. 
AD-A238 533/4/GAR 161,123 


DAAL03-88-K-0014 


City Coll., New York. 
eaten 661/3 


161,643 


162,387 


163,420 


162,030 
161,274 


162,474 


163,306 


Coll., New York. Ultrafast Spectroscopy and Laser Lab. 
AD-A238 365/1/GAR 163,290 


DAAL03-88-K-0025 
Oklahoma State Univ., Stillwater. Center for Laser Re- 


search. 
AD-A238 329/7 163,288 
DAALO3-88-K-0027 


Tufts Univ., Medford, MA. Dept. of Mechanical Engineeri 
AD-A238 526/8 163,476 


AD-A238 648/0 162,358 
DAALO3-88-K-0031 


Johns Hopkins Univ. 
pean 461/8/GAR 161,242 


johns Hopkins Univ., Baltimore, MD. Dept. of Chemistry. 
AD ASE 333/9 161,229 


AD-A238 334/7 161,230 
DAAL03-88-K-0034 


Corneil Univ., Ithaca, NY. Dept. of Chemistry. 
AD-A238 482/4/GAR 


DAALO3-88-K-0037 
University of Southern California, Los Angeles. Communica- 

tion Sciences Inst. 
AD-ASSS 224/0/GAR 161,399 


Sa 
husetts Univ., Amherst. 
AD -AzS8 454/% 454/3 161,204 


Massachusetts Univ., Amherst. Dept. of Polymer Science 


and reer 
AD-A238 344/ 161,232 


AD-A238 345/3 161,277 
AD-A238 421/2 161,239 
atin aaie 


, Baltimore, MD. 


161,245 


jlaven, CT. f ied 
Dept. of Appi Pryce 28s 


163,307 


ale Univ., New Hi 
AD.A298 {97/8/GAR 
AD-A238 662/1 
DAALO3-88-K-0045 


Princeton Univ., NJ. 
AD-A238 480/8 


AD-A238 481/6 


Princeton Univ., NJ. Dept. of Statistics. 
AD-A238 507/8/GAR 


November 15, 1991 


162,397 
162,398 


162,401 


CG-5 





DAALO3-88-K-0048 
Carnegie-Mellon Univ., Pittsburgh, PA. Dept. of Mathemat- 


ics. 
AD-A238 540/9 163,494 
DAALO3-88-K-0057 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
ics. 


161,600 


Texas Univ. at Austin. 
AD-A238 414/7 163,294 


Texas Univ. at Austin. Dept. of Electrical and Computer En- 


A298 950/3/GAR 161,639 


DAALO3-88-K-0063 


Stanford Univ., CA. Dept. of Operations Research. 
AD-A238 100/2/GAR 


AD-A238 113/5/GAR 
AD-A238 214/1/GAR 
DAAL03-88-K-0064 


Massachusetts Inst. of Tech., Cambridge. 
AD-A238 419/6 


AD-A238 420/4 
DAAL03-88-K-0068 


Southwest Research Inst., San Antonio, TX. 
AD-A238 440/2 


DAAL03-88-K-0072 
Colorado Univ. at Boulder. 
AD-A238 198/6/GAR 

DAALO03-88-K-0079 
Illinois Univ. at Chicago Circle. Dept. of Civil Engineering, 


and a 
AD-A238 1260/0 163,471 


DAALO03-88-K-0083 


Minnesota _. Minneapolis. 
AD-A238 4 163,230 


Minnesota oll gama Dept. of Aerospace Engi- 

neering and Mecha: 

AD- 416/2 163,225 
163,231 


AD-A238 522/7 

AD-A238 647/2 162,374 

AD-A238 650/6 163,239 

AD-A238 651/4 163,240 
DAALO3-88-K-0106 


California Univ., Berkeley. Electronics Research Lab. 
AD-A238 249/7 161,539 


AD-A238 367/7 161,540 
DAAL03-88-K-0112 
Pennsylvania State Univ., University Park. Dept. of Chemis- 


Ab-A238 117/6 161,175 
AD-A238 121/8 161,213 
AD-A238 167/1 161,271 
AD-A238 168/9 161,176 
DAAL03-88-K-0117 
California Univ., Irvine. 
AD-A238 364/4/GAR 
DAAL03-88-K-0176 


Ohio State —_- Columbus. Dept. of Chemistry. 
AD-A238 1 


ce ll 
—— Univ., Ann Arbor. Dept. of Electrical Engineering 
er Science 


and Computer 

AD-A238 111/9/GAR 163,279 
DAALO3-88-K-0184 

Missouri Univ.-Rolla. Dept. of Mechanical and Aerospace 

pe, 

AD-A238 173/9 
DAAL03-88-K-0185 

Wisconsin Univ.-Madison. Center for Mathematical Sci- 


ences. 
AD-A238 620/9 

DAALO3-88-K-0188 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 


161,243 


162,383 
161,489 


162,504 
162,505 


163,474 


163,411 


161,578 


161,177 


162,320 


163,477 


a Inst. of Tech., Cambridge. Research Lab. of 


AD-A238 116/8 161,636 

AD-A238 537/5 163,430 

AD-A238 610/0 163,495 
7 


Processing Technology Ltd., Palo Alto, CA. 
A298 218/20 AR 


sundaes 


United Technologies Research Center, East — sa 
AD-A238 361/0 60,788 


DAAL03-89-C-0036 
Surface Optics Corp., San Diego, CA. 
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161,398 


CONTRACT/GRANT NUMBER INDEX 


AD-A238 625/8 
DAAL03-89-G-0077 


University of Southern California, Los Angeles. 
AD-A238 609/2 m 


DAALO03-89-K-0001 


Pittsburgh ., PA. Surface Science Center. 
AD-A238 372/7 


DAALO3-89-K-0004 
Oregon Univ., Eugene. 
AD-A238 619/1 
Oregon Univ., pom. Dept. of Physics. 
AD-A238 290/1 
DAALO3-89-K-0016 


Maryland Univ., College Park. Dept. of Computer Science. 
AD-A238 124/2 162,364 


DAAL03-89-K-0031 


Johns Hopkins Univ., Baltimore, MD. Dept. of ener! 
AD-A238 332/1 


DAALO03-89-K-0033 


Stanford Univ., CA. Dept. of Statistics. 
AD-A238 538/3/GAR 


DAAL03-89-K-0035 


Princeton Univ., NJ. 
AD-A238 433/7 


DAALO03-89-K-0037 
Ilinois Univ. at Urbana-Champaign. Coordinated Science 


AD-A238 202/6 163,488 
DAALO03-89-K-0041 


Cornell Univ., Ithaca, NY. 
AD-A238 434/5 


DAALO03-89-K-0044 


Rutgers - The State Univ., Piscataway, NJ. Dept. of Me- 

chanics and Materials Science. 

AD-A238 326/3/GAR 161,275 
161,276 


AD-A238 327/1 
DAALO03-89-K-0049 


California Inst. of Tech., Pasadena. 
AD-A238 200/0 


DAALO3-89-K-0050 


163,305 


163,303 


161,233 


163,304 


163,287 


162,402 


163,418 


161,652 


161,662 


DAAL03-90-C-0006 

IBM Thomas J. Watson Research Center, 
Heights, NY. 

AD-A238 455/0 
DAAL03-90-C-0016 


Lynntech, Inc., Bryan, TX. 
AD-A238 475/8/GAR 


DAAL03-90-C-0023 


ADA Technologies, Inc., Englewood, CO. 
AD-A238 263/8/GAR 


DAALO03-90-C-0027 


Techno-Sciences, Inc., Greenbelt, MD. 
AD-A238 215/8/GAR 


DAALO03-90-G-0004 


Michi Univ., Ann Arbor. 
AD- 217/4/GAR 


DAALO03-90-G-0009 


Auburn Univ., AL. Dept. of Physiol and Pharmacology. 
AD-A238 379/2 wets 169 420 


DAALO03-90-G-0011 


North Carolina State Univ. at Raleigh. 
AD-A238 464/2/GAR 


DAALO3-90-G-0015 


Boston on eae Hill, MA. Dept. of Physics. 
AD-A238 1 , 


AD-A238 ca 
AD-A238 411/3 
AD-A238 584/7 


Boston Univ., MA. Dept. of Physics. 
AD-A238 519/3 


DAAL03-90-G-0030 
Illinois Univ. at Urbana-Champaign. School of Chemical Sci- 
ences. 
AD-A238 349/5 163,289 
DAAL03-90-G-0042 


Wisconsin Univ.-Madison. 
AD-A238 369/3 162,321 


AD-A238 578/9 162,322 
Wisconsin Univ.-Madison. Dept. of Materials Science and 


Yorktown 
161,241 


162,234 


161,163 


161,397 


161,538 


163,228 


163,410 
163,416 
163,292 
163,433 


163,301 





Missouri Univ.-Rolla. Dept. of Mechanical and A 


E ing. 
ADADS8 351/1 
DAAL03-89-K-0055 


beer zl — Seattle. 
AD-A2: 161,583 


anes “ee . 161,584 
DAAL03-89-K-0064 
State Univ. of New York at Buffalo. Dept. of Biophyisical 


nces. 
AD-A238 536/7 162,447 
DAAL03-89-K-0065 


City Coll., New York. Dept. of Physics. 
AD-A238 527/6 


DAALO03-89-K-0067 


Clemson Univ., SC. Dept. of Chemical Engineerii 
AD-A238 409/7 ™ i 


AD-A238 412/1 
DAALO03-89-K-0081 


Connecticut Univ., Storrs. 
AD-A238 450/1 


DAALO3-89-K-0092 


Princeton Univ., NJ. 
AD-A238 524/3 


AD-A238 581/3 
pre role ge a 


University of Southern California, Los Angeles. Dept. of 

Electrical Engineering Electrophyics. 

AD-A238 125/9 161,634 
161,635 


AD-A238 126/7 
DAAL03-89-K-0105 


Pp 


163,197 


163,429 


161,195 
161,237 


161,280 


163,792 
161,686 





, MA. Dept. of Chemistry. 


Brandeis Univ., Walth 
AD-A238 375/0 
Virginia 4 > aera Dept. of Chemistry. 
AD-A238 


161,182 


161,184 
AD-A238 Lies 161,185 
DAALO03-89-K-0107 

Texas Univ. at Austin. Dept. of Chemistry. 

AD-A238 550/8 161,205 
DAALO03-89-K-0122 


Oklahoma State Univ., Stillwater. Dept. of Chemistry. 
AD-A238 328/9 161,227 


AD-A238 378/4 161,234 

AD-A238 501/1 161,246 
DAAL03-89-K-0133 

_— Univ., Ann Arbor. Dept. of Materials Science and 

ADPA2S6 360/0 162,205 

AD-A238 417/0 162,206 


AD-A238 122/6 162,318 
DAAL03-90-G-0044 


Northwestern Univ., Evanston, IL. 
AD-A238 201/8 


AD-A238 371/9 
DAAL03-90-G-0045 


Texas A — - Univ., College Station. 
AD-A238 


inanneenenes 


161,220 
161,279 


161,905 


! Univ., ap 
ing. 

AD-A238 586/2 

AD-A238 587/0 

AD-A238 589/6 


DAALO03-90-G-0093 


Rice Univ., Houston, TX. Dept. of Mathematical Sciences. 
AD-A238 373/5 162,386 


DAAL03-90-G-0103 


Florida State Univ., Tallahassee. Dept. of Statistics. 
AD-A238 219/0/GAR 


AD-A238 220/8/GAR 

AD-A238 221/6/GAR 

AD-A238 222/4/GAR 
DAAL03-90-G-0110 

Connecticut Univ. Health Center, Farmington. Dept. of Bio- 

chemistry. 

AD-A238 368/5 162,503 
DAALO3S-00-G-0136 

Minnesota “1. 


ABPAzae 49 496/4/GAR 
DAALO03-90-G-0187 


Rensselaer Polytechnic Inst., Troy, NY. 
AD-A238 621/ 


DAAL03-91-C-0007 


Savannah River Associates, Inc., Dumfries, VA. 
AD-A238 474/1/GAR 


DAALO3-91-G-0022 


Virginia Univ., Charlottesville. Dept. of Applied Mathematics. 
AD-A238 195/2/GAR 163,472 


DAALO3-91-G-0050 
jm Univ. at Austin. Computer and Vision Research 
iter. 
AD-A238 245/5/GAR 161,571 
AD-A238 246/3/GAR 161,575 
DAAL03-91-G-0057 


State Univ. of New York at Buffalo, Amherst. 
AD-A238 112/7/GAR 





Dept. of Electrical Engineer- 


162,389 
162,372 
161,441 


62,390 
163,489 
162,469 
162,391 


Moth 


and Its 
161,587 


apolis. Inst. for 





161,443 


162,705 


161,270 





DAAL03-91-G-0119 


Florida Univ., Gainesville. 
AD-A238 435/2 


DAAL03-G-90-0090 
Wisconsin Univ.-Madison. Center for Mathematical Sci- 


ences. 
AD-A238 165/5/GAR 
DAAL04-87-C-0064 


Materials Sciences Corp., Blue Bell, PA. 
AD-A238 277/8/GAR 


DABI-56-88-0016 


BDM International, Inc., Monterey, CA. 
AD-A238 640/7/GAR 


DACA45-87-D-0075 


161,240 


162,365 


162,739 


Donohue and Associates, Inc., Sheboygan, WI. 
AD-A238 453/5/GAR 


DACA76-88-C-0008 
tent Univ., College Park. Center for Automation Re- 


AD AL38 570/6/GAR 162,178 
DACA76-89-C-0019 
Maryland Univ., College Park. Center for Automation Re- 


AD-A238 571/4/GAR 163,014 
DACA88-85-M-0271 


Illinois Univ. at Urbana-Champaign. 
N91-26161/0/GAR 


DACA88-85-M-0786 


illinois Univ. at Urbana-Champaign. 
N91-26161/0/GAR 


DACA88-88-D-0018 


Life Systems, Inc., Cleveland, OH. 
AD-A237 956/8/GAR 


DAHC35-89-D-0026 
ied Science Associates, Inc., Butler, PA. 
AD-A237 929/5/GAR 
DAJA45-88-C-0024 


Reading Univ. (England). 
AD-A238 597/9/GAR 


DAJA45-90-C-0002 
Vienna Univ. (Austria). 
AD-A238 080/6/GAR 

DAJA45-90-C-0005 


eats Coll. of North Wales, Bangor. School of Electron- 
ic Engineering Science. 
AD- 37 904/8/GAR 163,274 


DAJA45-90-C-0007 


162,029 


160,839 
160,839 
162,073 


162,714 


161,211 


Ecole Polytechnique Federale de Lausanne (Switzerland). 
AD-A237 910/5/GAR 161,174 
DAJA45-90-C-0052 

dh —_ (France). Lab. de Physique et Mecanique des 


AD ADS? 901/4/GAR 163,192 
DAJA45-90-M-0185 

Surrey Univ., Guildford (England). 

AD-A237 955/0/GAR 
DAJA45-91-M-0116 

Sunderland Polytechnic (England). 

AD-A238 007/9/GAR 
DAMD17-76-C-6168 

Medical Coll. of Virginia, Richmond. 

AD-A238 228/1/GAR 
ee ne 

mi Univ., FL. Center for Tropical Parasitic Diseases. 

AD-A238 551/6/GAR 162,533 

AD-A238 552/4/GAR 162,534 
DAMD17-86-C-6036 

Minnesota Univ.-Duluth. Dept. of Biochemistry. 

AD-A238 401/4/GAR 
DAMD17-86-C-6170 

E ey ao - of Retina Foundation, Boston, MA. 

AD-A237 970/ 62,545 
intanibane 

tro Corp., Lenexa, KS. 

AD-A237 969/1/GAR 

DAMD17-87-C-7119 


161,660 
162,461 


162,528 


162,645 


California Univ., Berkeley. 
AD-A238 471/7/GAR 
DAMD17-87-C-7146 
Massachusetts Univ., Amherst. 
AD-A238 236/4/GAR 
DAMD17-87-G-7005 
Yale Univ., New Haven, CT. School of Medicine. 
AD-A238 544/1/GAR 
DAMD17-87-G-7018 
Kenya Medical Research Inst., Nairobi. 
AD-A237 915/4 
DE-AC04-89AL-58181 
National Research Council, Washington, DC 


162,506 


162,515 


CONTRACT/GRANT NUMBER INDEX 


N91-27612/1/GAR 
DE-AC05-840R21400 
= Ridge National Lab., TN. Health and Safety Research 


AD-A238 093/9/GAR 161,890 
DE-AC07-901D-12916 
Scientech, Inc., Idaho Falls, ID. 
N91-27438/1/GAR 
DE-AS04-87-AL42879 


Yale Univ., a Cate ied Physics. 
AD-A238 193/7 nes 163,284 


DE-FG05-86ER-75274 


Jackson State Univ., MS. it. of Computer Science. 
N91-28074/3/GAR ~ 


DHHS-90-AM-2076 


Southwestern Connecticut Agency on , Bridgeport. 
PB91-227629/GAR ite 163,844 


DHHS-90AR0116 


Maryland Coli Park. Center on A\ 
PB91 DeeDse/GAR oe 


DI-14-35-0001-30482 


Kearney (A.T.), inc., Alexandria, VA. 
PB91-231001/GAR 


DLAH00-87-D-0007 
KOH Syst Inc., Al 
Div. 
AD-A238 025/1/GAR 
DNA001-83-C-0375 


Science ications International Corp., McLean, VA. 
AD-A238 593/8/GAR 161,911 


DNA001-88-C-0033 


Tech International Corp., Bedford, MA. 
AD-A238 


197/4/GAR 
DOE-W-31-109-ENG-38 


Oxford Univ. (England). Nuclear Physics Lab. 
PROT 226860/GKR 


DOT-TO-302Y 
— Aeronautics and Space Administration, Washing- 
ton, 4 
N91-27403/5/GAR 161,407 
DTFA01-87-C-00014 


161,808 


161,605 


161,519 


162,105 





ia, VA. Syst Technol 


vy 


162,657 


160,958 


163,646 


Systems Control nology, Inc., Arlington, VA. 
NOVeTaS//GAR 


DTFA01-89-C-00001 


MITRE - McLean, VA. 
N91-26433/3/GAR 


DTFA01-89-2-02029 
ia Engineer Waterways Experiment Station, Vicksburg, 
N91-26160/2/GAR 161,292 
DTFA01-91-Y-01004 


Computer Resource Management, Inc., Herndon, VA. 
AD-A238 090/5/GAR 163,787 


DTFA03-85-C-00007 


Gates Learjet , Wichita, KS. 
AD-A238 039/2/GAR 


AD-A238 040/0/GAR 
AD-A238 041/8/GAR 
DTFH61-86-C-0032 


Kentucky Sa Center, Lexington. 
PB91-227660/GAR 


DTNH22-89-C-07021 


Abt Associates, Inc., Cambridge, MA. 
PB91-226928/GAR 


DTO588-G-0003 


Pen ania Univ., Philadelphia. Dept. of Systems. 
PB91-226993/GAR 


EPA-CE-006551 


160,808 


163,794 


163,807 


Galveston Bay National Estuary Program,, Austin, TX. 
PB91-230151/GAR 1 
EPA-R812483 
Addis Ababa Univ. (Ethiopia). Dept. of Statistics. 
PB91-231241/GAR 
EPA-R-812738 
North Carolina Univ. at Chapel Hill. 
PB91-231084/GAR 
EPA-R-813486 
Idaho Univ., Moscow. Dept. of Bacteriology and Biochemis- 


Pb91-231258/GAR 162,511 
Waaeeictenees 


Resear Be ooh Inst., Research Triangle Park, NC 
PB91-226373/GAR 


2 R-814320 


Polytechnic Inst. and State Univ., Blacksburg. 
Pest nesteta/GAn 162,095 


EPA-R-815650 


62,088 
162,584 


162,430 


161,879 


ucson. Div. of Respiratory Sciences. 


Arizona Univ. 
PB91-231 SS7/GAR 162,558 


F19628-86-C-0102 


EPA-68-02-4284 

Air Force Engineering and Services Center, Tyndall AFB, 

PB91-231142/GAR 161,885 
EPA-68-02-4286 

Bese; ee temo P. 

PB91-231126/GAR 

PB91-231134/GAR 
EPA-68-02-4450 

ManTech Envi | Tech 

PSor2s1225/GAR 
EPA-68-02-4701 

PB91 PROT 226008/GAR beacons 5 
EPA-68-03-3246 

NSI Tech 

PB91-226332 
EPA-68-03-3409 


Vista Research, Inc., Mountain View, CA. 
PB91-226316/GAR 


161,737 
161,883 
161,884 


oO 


logy, Inc., F 





h Trian- 
161,886 


161,979 


161,736 


gt 


T Corp., Cincinnati, OH. 
PBST “220384/GAR 


161,975 


c 











IT Envi Progr 
Pa91-231456/GAR 
PB91-231464/GAR 


161,984 

161,985 
Matrecon, Inc., 
PB91-231522/GAR 

gerne 


161,986 


AQUA TERRA Consultants, Decatur, GA. 
PB91 §081408/GAR 


EPA-68-C8-0006 


162,986 


ManTech Envirc 
PB91-226456/GAR 
PB91-226514/GAR 

EPA-68-C8-0061 


Science Jon International Corp., McLean, VA. 
PB91-231 /GAR 161,987 


EPA-68-C8-0062 





logy, Inc., Corvallis, OR. 
162,435 


162,437 


Science Applications International Corp., McLean, VA. 
PB91-220392/GAR 161,976 


EPA-68-C8-003303-3279 


Life Systems, Inc., Cleveland, OH. 
PB91-225672/ GAR 


EPA-68-C9-0033 


161,896 


Foster Wheeler Enviresponse, Inc., Livingston, NJ. 
PB91-231209/GAR 


EPA-68-C9-0038 


162,093 


Acurex Corp., Jefferson, AR. 
PB91-226308/GAR 
EPA-68-D0-0125 

Radian Corp., Austin, TX. 
PB91-226449/GAR 
EPA-68-D0-0141 


Acurex Corp., Research Triangle Park, NC. 
PB91-226399/GAR 


EPA-68-D0-0177 


VIGYAN, Inc., Falls Church, VA. 
PB91-231548/GAR 


EPA-68-D0-0141 
Acurex Corp., Research Triangle Park, NC. Environmental 
bong Div. 
PB91-226423/GAR 161,880 
F-2006E 
Federal Aviation Administration Technical Center, Atlantic 
N91-27146/0/GAR 163,795 
F04611-87-C-0029 


Forward Unlimited, Oxnard, CA. 
AD-A238 011/1/GAR 


F04701-88-C-0089 
See ee. El Segundo, CA. Vehicle and Control 
Ab Aase 95: 557/3/GAR 161,375 
F04701-88-C-0116 


161,978 


161,889 


163,744 


Toyon Research ., Goleta, CA. 

AD-A237 930/3/GA 

F19628-85-C-0104 
Henry Krumb School of Mines, New York. 
AD-A238 505/2/GAR 

F19628-86-C-0057 
Arcon ., Waltham, MA. 
AD-A238 280/2/GAR 

F19628-86-C-0102 
PhotoMetrics, Inc., Lexington, MA. 
AD-A238 081 /41GAR 


November 15, 1991 


161,017 


CG-7 





AD-A238 082/2/GAR 
F pone age 


Harvard Cambridge, MA. 
ADAZS8 + 156/4/GAR 


F19628-88-C-0056 
Lae and Management Systems, Inc., Burlington, 
AD-A237 945/1/GAR 161,837 
F19628-88-C-0190 


Arcon Waltham, MA. 
AD-A238 279/4/GAR 


F19628-89-K-0012 


California Univ., Santa Barbara. 
AD-A238 283/6 


161,021 


161,216 


160,811 


161,594 


California Univ., Santa Barbara. Inst. for Crustal Studies. 
AD-A238 133/3 161,593 


F19628-90-C-0002 


Laboratory for the Study of Sensory Systems, Tucson, AZ. 


AD-A238 427/9/GAR 163,417 


Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
AD-A238 562/3/GAR 161,602 


F19628-90-C-0003 
Carnegie-Melion Univ., Pittsburgh, PA. Software Engineer- 


ao 
AD-A238 560/7/GAR 161,503 
F30602-81-C-0169 
Virginia Univ., Charlottesville. Dept. of Electrical Engineer- 
ing. 
AB-A238 012/9/GAR 161,581 
F30602-85-C-0012 


Stanford Univ., CA. Knowledge Systems Lab. 
AD-A238 046/7/GAR 


AD-A238 047/5/GAR 

AD-A238 048/3/GAR 

AD-A238 049/1/GAR 
F33615-86-C-1059 


Boeing Military Airplane Co., Wichita, KS. 
AD-A238 259/6/GAR 


F336 15-86-C-4524 


Texas Univ. at Austin. Dept. of Chemical Engineering. 
AD-A238 104/4 162,599 


F336 15-86-C-5091 


161,480 
161,481 
161,482 
161,483 


161,492 





Universal E Systems, Inc., Dayton, OH. 
AD-A238 483/3/GAR 
F33615-87-C-2739 


lowa State Univ., foee it. of Mechanical Engineeri 
AD-A238 406/3/GAR ne ” 161,956 


F33615-87-D-0609 


— Research Labs., Inc., Dayton, OH. 
A238 253/9/GAR 


161,572 


162,600 


Utah Univ., Salt Lake it. of Electrical Engineeri 
AD-A238 33 G45/S/GAR - oa 162,388 


F336 15-88-C-0003 
Mei Associates, Inc., Lexington, MA. 
AD-A238 530/0/GAR 
F336 15-88-C-0632 


CACI, Inc.-Federal, Fairfax, VA. 
AD-A238 299/2/GAR 


F336 15-88-C-3605 
Wright State Univ., Dayton, OH. Dept. of Electrical Engi- 
AD-A2S8 
AD- 006/1/GAR 161,537 
F336 15-89-C-3606 


Charles River Analytics, Inc., Cambridge, MA. 
AD-A238 494/9/GAR 


F41689-86-D-0052 


Universal —s See, Inc., Dayton, OH. 
AD-A238 382/6/GAR 


F49620-85-K-0002 


Yale Univ., New Haven, CT. Dept. of Applied Physics. 
AD-A238 192/9 163,283 


AD-A238 194/5 163,285 
F49620-86-C-0008 


RAND Corp., Santa 
AD-A238 298/4/GAR 


N91-26143/8/GAR 
F49620-88-C-0011 

Northwestern Univ., Evanston, IL. Dept. of Civil Engineer- 

AD-A238 029/3/GAR 163,470 
F49620-88-C-0040 


Florida Inst. of Tech., Melbourne. 
AD-A238 614/2 


F49620-89-C-0015 


161,044 


161,085 


160,830 


162,731 


161,063 
160,832 


163,235 


Computational Mechanics Co., Inc., Austin, TX. 

AD-A238 322/2/GAR 

F49620-89-C-0048 

Rockwell international, Thousand Oaks, CA. Science 
Center. 


161,553 


CG-8 VOL. 91, No. 22 


CONTRACT/GRANT NUMBER INDEX 


AD-A238 262/0/GAR 
eo 


Medical Coll., Nashville, TN. 
AOAe 8 232/3/GAR 


F49620-89-C-0073 
Massachusetts Univ., Amherst. Dept. of Polymer Science 


and Engineering. 
AD-A238 643/1/GAR 161,283 
rinse pan 


Qualcomm, , San Diego, CA. 
AD-A238 234/O/GAR 


F49620-90-C-0062 


EPIR Ltd., Oakbrook, IL. 
AD-A238 602/7/GAR 


F49620-90-C-0068 


Physical Optics Corp., Torrance, CA. 
AD-A238 642/3/GAR 


yao te 


lochester Univ., NY. Lab. for Laser Energetics. 
Bee1014630/ GAR 


heatimaaan 


Uta’ er and Light Co., Salt Lake City. 
DES of 13697/GAR 


ya 


ENSA Services, Houston, TX. 
Hs 013698/GAR 


DE91013699/GAR 
FC22-83FE60149 
ag Inst. for Petroleum and Energy Research, Bartles- 
ville, OK. 
DE91002246/GAR 
FC22-87PC79796 


Energy and Environmental Research Corp., Irvine, CA. 
DE91014725/GAR 61,856 


FC22-89PC89851 
ee for Fossil Fuel Liquefaction Science, Lexington, 
DE91014997/GAR 
FC22-90PC89660 


Pure Air, Allentown, PA. 

DE91014247/GAR 
FC22-91PC90546 

Bechtel Corp., San Francisco, CA. 

DE91014245/GAR 
FC22-91PC90547 


161,582 


162,502 


161,491 


162,221 


161,646 


163,356 


163,242 
163,243 


162,840 


161,745 


161,848 





Energy and Envi h Corp., Irvine, CA. 
DE91014191/GAR 161,847 
FG01-85ER60317 
National Council o Radiation Protection and Measure- 
M 


ments, Bethesda, 

DE91014179/GAR 162,589 
FG01-86CE 15270 

Missouri Univ.-Columbia. 

DE91014995/GAR 
FG01-87CE27476 


162,508 


Austin, TX. 
DE91014370/GAR 
FG01-87ER60534 
National Research Council, Washington, DC. Polar Re- 
search Board. 
DE91013955/GAR 
FG01-89CE 15437 


Hochmuth (Frank W.), Brewer, ME. 
DE91010898/GAR 


FG02-84ER 13183 


Wi in Univ.-Madi 
DE91014039/GAR 
FG02-84ER13241 


Illinois Univ. at Urbana-Champaign. Dept. of ees 
DE91014937/GAR 162,425 


FG02-84ER45131 


Pittsburgh Univ., PA. Dept. of Physics and Astronomy. 
DE91014529/GAR 163,249 


FG02-84ER53187 


Lehigh Univ., Bethlehem, PA. 
DE91015358/GAR 


FG02-85ER45200 


Missouri Univ.-Columbia. Research Reactor Facility. 
DE91014384/GAR 


FG02-85ER45222 


Argonne National Lab., IL. 
DE91015194/GAR 


FG02-85ER53198 


Wisconsin Univ.-Madison. 
DE91014288/GAR 


DE91015218/GAR 
DE91015219/GAR 


Wisconsin Univ.-Madison. Dept. of Physics. 
DE91015217/GAR 


161,717 


162,995 


161,339 





Dept. of Chemical Engineering. 
161,2. 


163,374 


163,532 


163,611 


FG02-85ER60291 
Miami Univ., Oxford, OH. 
DE91015053/GAR 

a ce 


Purdue Univ., Lafayette, IN. 
DE91014528/GAR 


FG02-86ER 13569 


Rochester Univ., NY. 
DE91014261/GAR 


eee 


York Univ., NY. Magneto-Fiuid Dynamics Div. 
De91013999/GAR oy 


FG02-86ER60448 


Massachusetts Inst. of Tech., Cambridge. 
DE91014941/GAR 


FG02-87ER13778 


Western Michigan Univ., Kalamazoo. 
DE91013640/GAR 


FG02-87ER45293 


Ohio State Univ., Columbus. Fontana Corrosion Center. 
DE91014827/GAR 163,095 


FG02-87ER53244 


Colorado Univ. at Boulder. 
DE91013643/GAR 


FG02-87ER60524 


Michigan State Univ., East Lansing. Carcinogenesis Lab. 
DES 101 4527/GAR al 


FG02-88ER 13879 


bs < od State Univ., Detroit, MI. Dept. of Chemistry. 
DE91014536/GAR 


FG02-88ER 13905 


Boston Univ., MA. Dept. of Chemistry. 
DE91014513/GAR 


FG02-88ER 13944 


Wayne State Univ., Detroit, MI. 
DE91014383/GAR 


FG02-88ER40388 


State Univ. of New York at Stony Brook. Dept. of Physics. 
DE91013644/GAR 163,503 


FG02-88ER45357 
Cornell Univ., Ithaca, NY. Dept. of Materials Science and 


DEO1014493/GAR 162,210 
DE91014537/GAR 163,840 
FG02-89ER60844 


161,037 
161,955 
161,190 

163,351 
162,483 


163,501 


161,688 
162,480 


161,256 


161,207 


Michigan Univ., Ann Arbor. 
DE91014241/GAR 
FG02-90ER 14159 


Kansas Univ., La Dept. of Ch 
DE91015393/GAR 


FG02-90ER45413 


Delaware Univ., Newark. Dept. of Physics and Astronomy. 
DE91014816/GAR 162,212 


ser seein 


162,033 





163,314 


Connecticut Univ., Storrs. Dept. of Physics. 
DE9101 5392/GAA 


FG02-90ER60931 


162,360 


New York Univ., NY. 
DE91015067/GAR 
FG02-90ER61029 


Clarkson Univ., Potsdam, NY. Dept. of Chemistry. 
DE91015070/GAR 


FG02-91 et 


162,484 


162,593 


Pittsburgh , PA. Dept. of Physics and Astronomy. 
DES1014829/ GAR 163,574 


FG03-85ER 13363 
University of Southern California, Los Angeles. Dept. of 


Chemistry. 
DE91014519/GAR 161,191 
FG03-86ER53220 
Lawrence Livermore National Lab., CA. 
DE91015093/GAR 
p< Srcareom 


n Univ., NJ. Plasma Physics Lab. 
DeSior 5373/GAR 


FG03-90SF 18437 


Syracuse Univ., NY. Dept. of Physics. 
DE91014178/GAR 


FG05-80ET53088 


Texas Univ. at Austin. Inst. for Fusion Studies. 
DE91014364/GAR 


DE91014922/GAR 
FG05-830R21389 


CONEG Policy Research Center, inc., Washington, DC. 
DE91014531/GAR 


FG05-84ER13192 


Louisiana State Univ., Baton Rouge. Dept. of Physics and 
Astronomy. 


163,359 


163,375 


163,016 


163,355 
163,021 


161,853 





DE91014400/GAR 
FG05-84ER45134 


DE91014096/GAR 
FG05-85ER 13308 


Des e Mes aAR 
FG05-86ER 13465 

Alabama Univ., Univ 

DE91014361/GAR 
FG05-86ER53221 


Maryland Univ., Col Park. Lab. for Plasma Research. 
DE9101 4958/GAR an 163,353 


FG05-86ER60473 
+ gee State Univ., Tallahassee. Inst. of Molecular Biophys- 


5e91 014917/GAR 162,482 
ye ine gael 


163,533 


Morgantown. Dept. of Physics. 
163,599 


lege Park. 
161,768 


ity. Dept. of Ch 





161,255 


Clark Atlanta Univ., GA. Dept. of Chemistry. 
DE91019722/GAR 


DE91013723/GAR 
acme 


162,208 
161,251 


Maryland U! Park. 
DE9101 4959/GAR an 


FG05-88ER25063 
Virginia Univ., Charlottesville. 
1014348/GAR 161,510 


ba wr Univ., Charlottesville. Dept. of Computer Science. 
1014339/GAR 161,445 


penne 161,509 


Virgi niv., Charlottesville. Inst. for Parallel Computation. 
1014306/GAR 161,508 


Virginia Univ., Charlottesville. School of Engineering and 


'91014285/GAR 161,506 
FG05-88ER53267 


Texas Univ. at Austin. Fusion Research Center. 
DE91014920/GAR 


FGO05-89ER53301 


Maryland Univ., Coll Park. Lab. for Plasma Research. 
DE9101 4960/GAR - 163,354 


FG05-89ER60859 
paren ey Society, Frederick, MD. 
DE91014444/GAR 


dtahla Wachi 


162,179 


163,020 


162,591 





ton, DC. 
DE91013936/GAR 160,778 
FG05-90ER40589 


North Carolina State Univ. at Raleigh. Dept. of Physics. 
DE91014354/GAR 163,531 


ie ce rnin. 


Washington Univ., Seattle. of Applied Mathematics. 
DE91013901 7GAR 7 162,479 


FG06-86ER40283 


Oregon State Univ., Corvallis. 
DE91013909/GAR 


FG06-88ER 13979 


Washington Univ., Seattle. 
DE91014690/GAR 


eae. 


163,511 


162,791 


Washington Univ., Seattle. Dept. of Physics. 
DE91013908/GAR 


gece nell 


163,510 


Washington Univ., Seattle. Nuclear Physics Lab. 
DE91013907/GAR 


FG07-881D12738 


163,509 


ing Univ., Laramie 
DE91014823/GAR 
FG07-89ER 12889 


Pennsylvania State Univ., University Park. 
DE91013738/GAR 163,069 


DE91013741/GAR 163,070 
Pennsyivania State Univ., University Park. Coll. of Engineer- 


91013645/GAR 163,068 
FG07-90ER 13025 
Illinois Univ. at Urbana-Champaign. Dept. of Nuclear Engi- 


DE91013703/GAR 163,097 
FG08-85NV 10461 

Soomtnes ot Snare, Carson City, NV. Nevada Nuclear 

DE91014310/GAR 162,959 

DE91014313/GAR 161,918 
FG09-86ER 13602 


161,799 


Univ., Athens. 
DE91015240/GAR 
FG22-85PC80752 
Brigham Young Univ., Provo, UT. Combustion Lab. 


162,426 


CONTRACT/GRANT NUMBER INDEX 


DE91014999/GAR 
DE91015000/GAR 
FG22-87PC79910 


161,775 
161,776 


DEsIoIssIGAn ne ” 

FG22-87PC79922 
North Carolina Univ. at Chapel Hill. Dept. of Environmental 
DE91015242/GAl F 161,860 
DE91015243/GAR 161,861 
DE91015244/GAR 161,862 
DE91015245/GAR 161,863 
DE91015246/GAR 161,864 
DE91015247/GAR 161,865 
DE91015248/GAR 161,866 
DE91015315/GAR 161,867 


161,755 


FG22-87PC79928 
Pittsburgh Univ., PA. Dept. of Chemical and Petroleum En- 


Best01fo6s/ GAR 161,746 


DE91015069/GAR 161,747 
FG22-88PC88900 


Stanford Univ., CA. High Temperature Gasdynamics Lab. 
DE91014392/GAR . 


DE91014393/GAR 
FG22-88PC88930 


State Univ. of New York at Binghamton. 
DE91014643/GAR 


Utah Univ., Salt Lake Dept. of Mining ee 
DE91008623/GAR a 162,841 


DE91014183/GAR 
FG22-89PC89772 


161, 765 
161,766 


161,742 


162,842 


Boston Univ., MA. School of Medicine. 
DE91014186/GAR 


FG22-89PC89790 


162,507 


Washington Univ., Seattle. Dept. of Chemical Engineeri 
DE91014187/GAR ne 01, 846 
FG22-90PC90176 


Illinois of Energy and Natural Resources, Springfield. 
DE91 SIO TOs GAR 161,756 


DE91014048/GAR 161,841 
DE91014049/GAR 161,757 


Illinois Univ. at Urbana-Champaign. 
DE91014056/GAR 
FG22-90PC90286 


California Inst. of Tech., Pasadena. 
DE91014244/GAR 


161,758 


161,762 


FG22-90PC90293 
Georgia Inst. of Tech., Atlanta. School of Chemical Engi- 


DE91014636/GAR 
rasneneneen 


161,854 


Rochester Univ., NY. Dept. of Chemical Engineeri 
DE9101 3946/GAR ™ 


FG22-90PC90304 


— , Bethlehem, PA. Dept. of Chemistry. 
DE91014729/GAR 


FG22-90PC9C305 
oo PA. Dept. of Chemical and Petroleum En- 


Besrora 014721/GAR 161,743 


161,840 


161,744 


FG22-90PC90350 
Massachusetts Inst. of Tech., Cambridge. Plasma Fusion 


Center. 
DE91014538/GAR 161,807 
GRI-5086-235-1396 


Textron Defense S) 
PB91-232090/GAI 


GRI-5086-252-1287 


Arkansas Univ., F means 
PBST 2OITIGAR 60,963 


GRI-5086-254-1334 


Remediation Technologies, Inc., Pittsburgh, P. 
PB91-220129/GAR 


GRI-5086-293-1268 


Everett, MA. 
162,306 


161,974 


Southwest Research Inst., San Antonio, TX. 
PB91-232165/GAR 


GRI-5086-800-1447 


161,735 


Charles River Inc., Boston, MA. 
PB91-232124/GAR 
GRI-5087-245-1522 
Tecogen, Inc., Waltham, MA. 
PB91-232140/GAR 
GRI-5087-245-1593 


161,789 


161,805 


. Corp., Niles, IL. GARD Div. 


Chamberiain Mfg 
PB91-2321 32/GaR 161,804 


N00014-85-K-0381 


ee 


and Industrial Consultants, inc., Des Plaines, IL. 
Past -220137/GAR ‘ie 161,784 
GRI-5087-260-1443 


Michigan Univ., Ann Arbor. Aerospace — 
PB91-232058/GAR aici is 161, 


GRI-5087-260-1466 
Georgia Inst. of Tech., Atlanta. School of Aerospace Engi- 
PB91-232066/GAR 161,345 
bg es ou 


G Encino, CA. 
pat 2: 'Dao078 GAR 


GRI-5089-211-1842 


161,115 


Core Labs., Carrollton, TX 
PB91-232157/GAR 
GRI-5089-293-1848 


American Gas Association Labs., Cleveland, OH. 
PB91-232082/GAR 


GRI-5089-298-1895 


Heat Transfer Research, Inc., Alhambra, CA. 
PB91-232173/GAR 


GTRI PROJ. A-8013 


Tech Research inst., Atlanta. 
N91-; /1/GAR 


GTRI PROJ. E-16-662 


Tech Research inst., Atlanta. 
Now 27508/2/Gan 


HCFA-99-C-99169 
Wharton School, Philadelphia, PA. Leonard Davis Inst. of 


PB91-227439/GAR 162,102 
HQ-51-CT6-0146 


CSP Associates, Inc., Bethesda, MD. 
PB91-220343/GAR 


J0398007 


162,955 
161,788 
162,194 
160,996 


163,264 


162,867 


MSA Research Corp., » Pa. 
PaO! 227810/GAR a 
JF944 


Texas Univ. at Austin. Inst. for Fusion Studies. 
DE91014364/GAR 


JPL-958292 
Central State Univ., Wilberforce, OH. Dept. of Manufactur- 


Ne oer 7/BAR 162,182 


LC88054001 
SRI International, Menlo Park, CA. 
PB91-220434/GAR 
MAP-HANDBOOK-30 


International Council of Scientific Unions, Kyoto (Japan). 
Scientific Committee on Solar-Terrestrial Physics. 
N91-26613/0/GAR 160,965 


MAP-HANDBOOK-31 


International Council of Scientific Unions, Urbana, IL. Scien- 
tific Committee on Solar-Terrestrial Physics. 
N91-27632/9/GAR 160,970 


MDA903-85-K-0305 


Yale Univ., New Haven, CT. 
AD-A238 086/3/GAR 


MDA903-89-C-0003 


161,981 


163,355 


161,053 


160,768 


Institute for Defense 

AD-A237 974/1/GAR 

AD-A237 975/8/GAR 
MDA903-90-C-0004 


RAND ., Santa Monica, CA. 
AD-A238 559/9/GAR 


MIPR-ARO-119-91 


Brookhaven National Lab., Upton, NY. 
AD-A238 508/6 


MIPR-90MM0513 


162,640 
162,648 


162,672 


162,263 


noe hy Medical Center, Fort Sam Houston, TX. 
AD-A238 271/1/GAR 161,083 
paras aml 


Naval School, Monterey, CA. 
AD-A238 TISIGAR 


AD-A238 068/1/GAR 
N00014-80-C-1116 

Northwestern Univ., Evanston, IL. Dept. of Materials Sci- 

ence. 

AD-A238 618/3/GAR 162,222 
N00014-83-G-0082 


Lincoin Univ., PA. Dept. of Physics. 
N91-28097/4/GAR 


N00014-83-K-0487 
California Inst. of Tech., Pasadena. Div. of Chemistry and 
Chemical E 
AD-A238 162,475 
N00014-85-K-0381 
Stanford Univ., CA. Edward L. Ginzton Lab. of Physics. 
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162,689 
162,690 


161,047 





AD-A238 592/0/GAR 
N00014-85-K-0527 
penny | State Univ., Tempe. Dept. of Mechanical and Aero- 


AD ADs? 99772 BIGAR 163,222 
N00014-86-C-0463 
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poem School of Marine and Atmospheric Science, 
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, DC. Dept. of ee; 
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AD-A238 176/2/GAR 
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N00014-88-C-0745 


IBM Federal Systems Div., Manassas, VA. 
AD-A238 042/6/GAR 


AD-A238 043/4/GAR 
AD-A238 044/2/GAR 
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y. Dept. of Ch 
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PR yivania Univ., Philadelphia. School of Medicine. 
AD-A238 276/0/GAR 1 
N00014-88-K-0132 


Duke Univ. Medical Center, Durham, NC. 


AD-A238 594/6/GAR 
NO0014-88-K-0413 


Hawaii Univ. Mee Dept. of Physics and Astronomy. 
AD-A238 446/9/GAR 163,419 


N00014-88-K-0472 


New Jersey Inst. of Tech., Newark. 
AD-A238 030/1/GAR 


0908014-68-4-6567 
i _ Philadelphi: 


sppteg sance 428/7/GAR 
N00014-88-K-0733 


Ohio State Univ., Columbu: 
AD-A238 319/8/GAR 


N00014-88-K-6008 


Harvard Univ., Cambridge, MA. Div. of Applied Sciences. 
AD-A238 462/6/GAR 163,127 


N00014-89-J-1006 


National Aeronautics and emg Administration, Cleveland, 
. Lewis Research Center. 
N91-27445/6/GAR 161,628 


N00014-89-J-1128 


Purdue Univ., Lafayette, IN. 
AD-A238 257/0/GAR 


N00014-89-J-1314 
Maine Univ. at Orono. Lab. for Surface Science and Tech- 


AD-A238 204/2/GAR 161,663 
AD-A238 400/6/GAR 161,295 
N00014-89-J-1350 
California Univ., Los Angeles. Dept. of Chemistry. 
AD-A238 398/2/GAR 
N00014-89-J-1354 


Rosenstiel School of Marine and Atmospheric Science, 
Miami, FL. Div. of ied Marine Physics. 
AD-A238 103/6/GA\ 163,154 
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School of Engineering and 
161,498 


162,204 


161,180 


161,183 


California , Santa Barbara. Dept. of Physics. 
AD-A238 152/3/GAR 


N00014-89-J-1708 
Inst. of Tech., Atlanta. Mechanical Properties Re- 


search Lab. 
AD-A238 423/8/GAR 162,357 
N00014-89-J-1958 


Pennsylvania State Univ., University Park. 
AD-A237 931/1/GAR 


N00014-89-J-3016 


163,408 


162,172 


Carnegie-Melion Univ., Pittsburgh, PA. 
AD-A238 617/ 5/GAR" 


N00014-89-J-3070 


Puerto Rico Univ., San Juan. inst. of Neurobiology. 
AD-A238 26 268/7/GAR 


N00014-90-C-0053 
Cryopharm, Pasadena, CA. 
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house Defense and Electronics Center, Baltimore, 
Hw Advanced Technology Div. 
AD-A238 166/3/GAR 161,638 


N00014-90-C-0225 
Rockwell International, Thousand Oaks, 


Center. 
AD-A238 227/3/GAR 
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Sensor and System Development Center, 
Bloorn lon, MN 
AD-A237 946/9/GAR 161,659 


N00014-90-C-1343 
Wisconsin Univ.-Madison. Center for Mathematical Sci- 
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AD-A238 165/5/GAR 
N00014-90J-1063 
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161,107 
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161,683 
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sical Lab. 
AD-A238 558/1/GAR 
N00014-90-J-1193 


State Univ. of New York at Buffalo. Dept. of mam 
AD-A238 178/8/GAR 61,219 


N00014-90-J-1242 
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AD-A238 554/0/GAR 


N00014-90-J-1270 
—_. Univ. at stem Center for Reliable and 
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N00014-90-J-1320 
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AD-A238 175/4/GAR 161,272 
N00014-90-J-1345 

Johns Hopkins Univ., Baltimore, MD. Dept. of Electrical En- 


gin we and Computer Science. 
D-A238 611/8/GAR 162,404 


N00014-90-J-1427 
= Carolina State Univ. at Raleigh. Dept. of Materials 


Science and Engineering. 
AD-A238 520/1/GAR 163,427 
N00014-90-J-1526 


Chicago Univ., IL. Wind Research Lab. 
AD-A238 575/5/GAR 


N00014-90-J-1648 


City of Hope National Medical Center, Duarte, CA. 
AD-A238 429/5/GAR 


N00014-90-J-1847 


Harvard Medical School, Boston, MA. 
AD-A238 472/5/GAR 


New Syne Deaconess Hospital, Boston, MA. 
AD-A238 376/8 


AD-A238 598/7/GAR 

AD-A238 599/5/GAR 

AD-A238 603/5/GAR 
N00014-90-J-4041 


Southern Illinois Univ. at Carbondale. Dept. of Physics. 
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162,388 
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N00014-91-C-0002 
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AD-A238 033/5/GAR 


N00014-91-C-0095 
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AD-A238 312/3/GAR 


N00014-91-C-0096 


Advanced Technol 
AD-A238 248/9/GA 


N00014-91-C-0102 


161,078 


160,812 


Materials, Inc., Danbury, CT. 
163,412 


Laser Science Co., Ames, IA. 
AD-A238 313/1/GAR 
N00014-91-J-1416 
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AD-A238 506/0/GAR 
N00014-91-J-1459 

Pennsylvania State Univ., University Park. Coll. of Engineer- 


AD-A237 982/4/GAR 163,216 
N00014-91-K-1228 
Clemson Univ., SC. Dept. of Mathematical Sciences. 
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N00167-90-C-0055 
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t, CA. Weapons Support Div. 
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Massachusetts Inst. of Tech., Cambridge. Sea Grant Coll. 
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NA89AA-D-SG016 
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N91-28117/0/GAR 
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Arizona State Univ., Tempe. 
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OH. Lewis Research Center. itis 


161,452 
161,518 


161,484 
163,255 
163,391 
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N91-27488/6/GAR 
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State Univ. of New York at Buffalo. Dept. of Chemical Engi- 
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N91-26596/7/GAR 
NAGS5-743 


160,964 
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NAGS5-1218 
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NAG8-68 


163,327 
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Tusk , AL. Materials Research Lab. 
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NAG8-076 
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and Space Administration, Huntsville, 
A Marshall Space Flight Center. 
N91-28115/4/GAR 161,386 
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and Space Administration, Huntsville, 


AL George © Marshall Space Flight Center. 
N51 286 /4/GAR 160,995 
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OH. Lewis Research 
N91-27558/6/GAR 162,144 


NAG3-965 
Illinois Univ. at Chicago. Dept. of Mechanical Engineering. 
N91-27546/1/GAR 162,153 
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G ia Inst. of Tech., Atlanta. 
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NOi-27801/7/GAR 163,483 
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Purdue Univ., Lafay 
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fe, IN. 
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Washi Univ., Seattle 
N91-28051/1/GAR 


NAGS5-071 


160,926 


Howard Univ., Washington, DC. 
N91-28094/1/GAR 


NAGS5-81 
Wisconsin Univ., Madison. Space Science and Engineering 
Center. 
N91-27694/9/GAR 160,999 
NAGS5-156 
Howard Univ., Washington, DC. 


161,208 


N91-28104/8/GAR 160,928 
NAG8-113 
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NAG8-632 
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Alabama Univ. in Huntsville. 
N91-26806/0/GAR 


NAG8-724 
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Alabama Univ. in Huntsville. 
N91-27380/5/GAR 
NAG8-834 


163,705 


Alabama Univ. in Huntsville. 
N91-26637/9/GAR 
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NAS5-29373 
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Louisiana State Univ., Baton Rouge. 
N91-28059/4/GAR 
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Central State Univ., Wilberforce, OH. Dept. of Manufactur- 


Ht 111/3/ 162,182 
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160,971 


160,951 


Inst. for Research in Environmental Science, 
N91-27072/8/GAR 160,943 
NAGW-1617 


Massachusetts Inst. of Tech., Cambridge. 
N91 27604/8/GAR 


NAS1-18226 


162,751 


SRI International, Menlo Park, CA. 
N91-27873/9/GAR 


NAS1-18460 


s VA. 
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NAS1-18560 


161,467 


161,004 


ing Co., Seattle, WA. 
N91-27179/1/GAR 
NAS1-18586 
Aerospace Co., —— WA. Boeing Military Air- 
ist '1-26797/1/GAR 161,450 
NAS1-18605 
Institute for nang Applications in Science and Engi- 
N91- LOTerGaR 163,262 
NAS1-18969 


163,729 


SRI International, Menlo Park, CA. 
N91-27868/9/GAR 
NAS1-19000 


Lockheed Peere at Stents Os. Hampton, VA. 
N91-27329/2/GAR 162,251 
NAS1-19061 


160,837 


ia Tech Research Inst., Atlanta. 
N91-27916/6/GAR 
NAS2-12393 


161,904 
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N91-26126/3/GAR 
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C Systems, Inc., San Juan Capistrano, CA. 
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160,838 


Computer Sciences Corp., Moffett Field, CA. 
N91-27874/7/GAR 
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161,468 
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N91- 190/6/GAR 


NAS3-24816 


160,817 


OH. Lewis & 
N91-26490/3/GAR 162,121 


Analytical Engineering Corp., North Oimsted, OH. 
N91-27216/1/GAR 161,383 


OH. Lewis Research I 

N91-27164/3/GAR 161,363 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Raumfahrtsys- 
teme. 

N91-27215/3/GAR 161,347 


cee Technology, Inc., Brook Park, OH. 
N91-27211/2/GAR 


N91-27217/9/GAR 

N91-27446/4/GAR 

N91-27613/9/GAR 
NAS3-25453 
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161,384 
161,629 
161,829 
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N91-27163/5/GAR 
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N91-26461/4/GAR 
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161,715 
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N91-26146/1/GAR 161,358 
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N91-27476/1/GAR 
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N91- 7/2/GAR 
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PATENT-5 007 068 161,425 
PATENT-5 025 455 161,426 
PATENT-5 026 008 163,269 
PATENT-5 027 182 163,347 
PATENT-5 031 089 161,473 

NAS8-30490 
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N91-26203/0/GAR 
N91-27203/9/GAR 
NAS8-36 166 


161,377 
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Fisk Univ., Nashville, TN. Dept. of Physics. 
N91-26313/7/GAR 


Alabama A and M Univ., Huntsville. Dept. of Physics. 
N91-28080/0/GAR 161,192 


162,270 


Alabama Univ. in Huntsville. 
N91-26201 TA/GAR 


N91-26407/7/GAR 

N91-27765/7/GAR 

N91-27766/5/GAR 
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Alabama Univ. in Huntsville. 
N91-27541/2/GAR 
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Charles Stark os. Inc., Cambridge, MA. 
N91-27540/4/GA 


NAS10-11624 
National Aeronautics and Space Speers: Cocoa 


Beach, FL. John F. Kennedy Space Center. 
N91-26759/1/GAR 161,098 


NASA ORDER H-10857-D 
inst., San Antonio, TX. 
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Southwest Research 
N91-27520/6/GAR 
NASA ORDER L-39627C 


Computational Logic  Inc., Austin, TX. 
N91-27786/3/GAI 
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_ Oceanic and Atmospheric Administration, Boulder, 
N91-27638/6/GAR 161,029 

NASW-4292 


Lockheed Engi ing and Sciences Co., Washington, DC. 
NO1-26669/27GAR 163,750 
N91-26670/0/GAR 163,751 


NASW-4520 


Contel Lay | Center, Chantilly, VA. 
N91-26182/6/G. My 
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—? of William and Mary, Williamsburg, VA. 
N91-27331/8/GAR 
NCC2-12 
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161,465 
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Aeronautics and Space Administration, Moffett 
Field, CA. Ames Research Center. 
N91-28064/4/GAR 163,784 
NCC2-346 
i and ag Administration, Moffett 
Field, CA. Ames = Center. 
N91-27057/9/GAR 163,710 
NCC2-377 
Miami Univ., Coral Gables, FL. 
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National Aeronautics and a ean: Moffett 
Field, CA. Ames Research Center. 
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ment , 
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AD-A238 6: 163,239 Not con 


163,236 Not available NTIS 
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ARO-25648.24-MA 
Application of the Singular Value Decomposition to the Nu- 
enon S bom ear of the Coefficients of Amplitude Equa- 
‘orms. 
AD-A238 647/2 162,374 Not available NTIS 
ARO-25664.9-CH 
tional Spectra of Molecular lons Isolated in Solid 
Neon. 6. poy 
AD-A238 415/4 161,238 Not available NTIS 
ARO-25669.15-CH 
Effect of Unsat. 
AD-A238 468/3 
ARO-25670.6-GS 
Transmission through Plasma Created by Laser-induced 
Breakdown of Water Droplets. 
163,307 Not available NTIS 





tion on Lipid Dy within Syntheti 
161,243 Not available NTIS 





AD-A238 662/1 
ARO-25670.8-GS 
ps artay wee A a High-Energy Laser Interactions with 


AD-A238 197/8/GAR 163,286 PC A03/MF A01 
ARO-25707.21-EL 

Modulation Characterization Techniques. 

AD-A238 224/0/GAR 161,399 PC A03/MF A01 
ARO-25839.36-MA 

Simulation Methodology. 

AD-A238 113/5/GAR 
ARO-25839.42-MA 

Diffusion Approximations for Complex Repair S) 

AD-A238 100/2/GAR 162,383 PC 
ARO-25839.43-MA 


161,489 PC A02/MF A01 


03/ME A01 


Departures from Many Queues in Series. 
AD-A238 214/1/GAR 162,385 PC A03/MF A01 
ARO-25844.1-MA 

Zero Dynamics of Regularly Perturbed Systems may be 


Singularly Perturbed. 
AD-A238 367/7 161,540 Not available NTIS 
ARO-25844.2-MA 


Indirect Techniques for Adaptive Input-Output Linearization 


of Non-Linear Systems. 

AD-A238 249/7 161,539 Not available NTIS 
ARO-25872.8-PH 

One-Dimensional Electron Tunneling in Semiconductors In- 


cluding Inelastic Scattering. 
AD-A238 527/6 163,429 Not available NTIS 


ARO-25896.1-PH 
Investigation of Sup 
Conversion. 
AD-A238 111/9/GAR 

ARO-26067.4-MS-A 
Inclusion of Evolutionary Damage Measures in Eulerian Wa- 
vecodes. 


AD-A238 440/2 163,474 Not available NTIS 
ARO-26098.8-MA-SDI 


Procrustes Methods in the Statistical Analysis of Shape. 
AD-A238 481/6 162,398 Not available NTIS 


ARO-26098.9-MA-SDI 


The ay of Multiple Comparison: 
AD-A238 162397 “Not available NTIS 


snpemtuantn 
Combining CL (Confidence Limits) and PL (Partial Limits) 
AD A2G8 507/8/GAR 162,401 PC A03/MF A01 
ARO-26099.4-LS 
Alignment of Tomographic Projections Using an Incomplete 
Set of Fiducial Markers. 
536/7 162,447 Not available NTIS 





ion by Incoh to Coherent 
163,279 PC A02/MF A01 


ARO-26145.4-CH 
—— Paes oor P Europium(il) and Ytterbium(!!) 
and Their Metal Borides. Structures of 
(avosree § = ree CHICN, C5HS5N). 
AD-A238 1 161,177 Not available NTIS 
Pn oth cok 


Real-Time R nition of Multiple Tar 
AD-A238 364/4/GAR 161,578 


ARO-26213.84-EL 


poy ty —— Using Fiber Ring Reflectors. 
78° ™ 169, 696 Not available NTIS 
Pech 


Conductance of a Disordered Narrow Wire in a Strong 


Magnetic Field. 
AD-A238 610/0 169,495 Not available NTIS 
ARO-26213.95-EL 


Patterning and Characterization of Large-Area Quantum 


Wire ys. 
AD-A238 537/5 163,430 Not available NTIS 
ARO-26218.4-MA 


Strain Softening in Viscoelasticity of the Rate Type. 
AD-A238 6 20/9 163,477 Not available NTIS 


ARO-26238.16-CH 
A aun ae Infrared Reflection Absorption Spec- 


"PC A01/MF A01 


re me PF3 on Ni(111): Coverage 


AD-A238 372/7 m6 1,233 Not available NTIS 
ARO-26257.17-PH 


Multiple-Gap Back-Lighted Thyratrons for High Power Appli- 
cations. 


AD-A238 125/9 
ARO-26257.25-PH 


Current Quenching in the 
AD-A238 126/7 


ARO-26287.25-MS 
Tantalum-Based Encapsulants for Thermal Annealing of 
AD-A238 200/0 161,662 Not available NTIS 
ARO-26384.4-GS 
Polarimetric Signatures of a par of Random 


Nonspherical 
le Scatterers Overlying a neous Half. ice 
bony ~ ‘on First- and Second bnder Vector loatace Yess 


er . 
AD-A238 331/3 161,584 Not available NTIS 


161,634 Not available NTIS 


Pseudospark. - 
161,635 Not available NTIS 


Tetra- 
161,185 Not available NTIS 





ARO-26384.5-GS 
Polarimetric Passive Microwave Remote Sensing of 
Random Discrete Scatterers and Rough Surfaces. 
AD-A238 330/5 161, Not available NTIS 
ARO-26391.3-MA 
Iterative Methods for Cyclically Reduced Non-Self-Adjoint 
Linear Systems.2. 
AD-A238 124/2 162,364 Not available NTIS 
ARO-26394.5-MA 
Asymptotic Distributions of Autor ive Coefficients. 
AD-A238 538/3/GAR 192,402 PC A03/MF A01 
ARO-26426.1-CH 
Electronic Control of Metalacarborane Stacki 
— Synthesis of Cp Co(C2B3)M(C2B3 
indwiches. 
AD-A238 442/8 
ARO-26426.2-CH 
Unusual Organic Chemistry on a Metallacarborane Sub- 
strate: Ayer of a B-Vinyl Ester from Acetyl Chioride. 
AD-A238 44 161,184 Not available NTIS 
spenaee 
Organotransition-Metal diene) a6 2B 18. n6,n5-Ben- 
(1-) as a Bridging Ligand in 
Multilevel Iron-Cobalt Sai Complexes. 
AD-A238 375/0 ae 182 Not available NTIS 
ARO-26426.4-CH 


Indenytiron(l) and lr Metallacarboranes. 19. 
| iron(il) and -lron(iil) Complexes and — _ 
noniy, end Popade 
Cc istry, ri 
ee Clusters. 
AD-A238 3 161,226 Not available NTIS 
sieanabes 
Steady State Axisymmetric of a Th 
Rod hontunee a Shek Thermoviscopiastic Target. 
AD-A238 351/1 163,197 Not available NTIS 
ARO-26571.1-MS 


~ oan" 





Network e in Diamine-Cured Tetrafunctional Epoxy 
by UV-Visible and Fluorescence Spectroscopy. 
161,280 Not available NTIS 
Pom mle 


Advanced Techniques for Array 
AD-A238 218/2/GAR 
ata os 
oem for Phenanthrene-Toluene Mix- 
Temperatures and Pressures. 
161,237 Not available NTIS 


Processing. 
161,398 PC A03/MF A01 


bey at Seveted 7 

AD-A238 412/1 
ARO-26591.3-MS-A 

An Equilibrium View Cell for Measuring Phase Equilibria at 

Elevated Temperatures and Pressures. 

AD-A238 409/7 161,195 Not available NTIS 


ARO-26620.5-EL 
Quasi-Optical Power ‘prem Using Mutually Synchro- 
nized Oscillator Arra' 
AD-A238 434/5 161,652 Not available NTIS 


ARO-26631.2-EG 
Wing Como Stall SS on a Swept Three-Dimensional 


in Co 
160,788 Not available NTIS 
mabe. vey 
a (0.5)Sr(0.5) pene GaAs by Molecular Beam E 
a pe y 163,418 Not available NTIS 
aman il 


Influence of the vache or dey emperature ee of Zinc Phos- 
[mew fe Conversion tings on the Corrosion Protection of 


AD Az38 508/6 162,263 Not available NTIS 
ARO-26682.2-PH 


prop ey Response of Quantum Dots. 
AD-A238 519/3 163,301 Not available NTIS 
ARO-26682.3-PH 


Electromagnetic Response of Lower-Dimensional Electron 
= Implications of Omitting the Ground State Calcu- 


AD.A238 584/7 163,433 Not available NTIS 
ARO-26682.4-PH 


Current Driven Plasma Instability in Quantum Wires. 
AD-A238 410/5 163,416 Not available NTIS 


ARO-26682.6-PH 
Fae gma Far-Infrared Response of Quantum-Dot 


AD-A238 411/3 163,292 Not available NTIS 
ARO-26682.7-PH 


Spontaneous Generation of Plasmons by Ballistic Elec- 
trons. 


ARO-27510.2-EG 


AD-A238 174/7 
ARO-26711.10-EL 


163,410 Not available NTIS 


Numerical Simulation Systems with 
Boundaries Using the ra I 


Schr :quation. 
AD-A238 A238 502/6 163,488 Not available NTIS 


ARO-26807.1-MA-CF 
Viscous Profiles and N Methods for Shock Waves. 
AD-A238 464/2/GAR 163,228 PC A01/MF A01 

ARO-26812.3-MS 


of Superplastic Structural Ceramics. 
AD AaeS 500/0 162,205 Not available NTIS 
ARO-26812.6-MS-A 


ey Alumina Ceramics with Grain Growth Inhibi- 
lors. 
AD-A238 417/0 162,206 Not available NTIS 
ARO-26822.5-CH 
jation of Intraadsorbate Bonds at Adsorbate- 


Metal Interfaces. 

AD-A238 550/8 161,205 Not available NTIS 
ARO-26839.1-CH 

The Role in Iron (Il) Phthalocyanine as a Catalyst in Wacker 

Oxidation of 1- 

AD-A238 501/1 161,246 Not available NTIS 
ARO-26839.4-CH 

Epoxidation of Styrene with 

by a 
ion-Exi 

AD-A238 328/9 
ARO-26839.7-CH 

Rapid Hydrolysis of p-Ni 

AD-A238 iT; 
ARO-26932.1-MA-SDI 


A View of U: 
AD-A238 373/5 


ARO-27005.1-EL-F 


Theory of Beam Coupli 
Locked Laser Pulses in a 
AD-A238 609/2 


Aqueous Hypochiorite Cata- 
(Il) Porphyrin Bound to Colloidal 


161,227 Not available NTIS 





Dipheny! Phosphate 
ao mn Cottonds Loteene. 
161,294 Not available NTIS 


162,386 Not available NTIS 
and Pulse of Mode- 


163,303 . Not available NTIS 
ARO-27025.3-CH 
Time-Resolved Three-Color Coherent Raman Scattering 


pion ty ine and Opaque 
A238 349/5 163,289 Not available NTIS 
ARO-27031.5-GS-S 


Coherent Effects in the Scattering of Light from Random 
Surfaces with h 
AD-A238 625/8 163,305 Not available NTIS 


ARO-27054.2-CH 
pane om of Nm lemma Complexes by Res- 
Raman 


onance 

AD-A238 201/8 ” 161,220 Not available NTIS 
ARO-27054.4-CH 

Influence of Macrocyclic Ligands on lon Transport in Solid 

AD-A238 371/9 161,279 Not available NTIS 
ARO-27076.7-EL 


Finite Word Effects in Pipelined Recursive Filters. 
AD-A238 587/0 162,372 Not available NTIS 


ARO-27076.8-EL 
ipelining in D ic P ad maalll 
AD-A238 586/2 165.389 Not available NTIS 
ARO-27076.11-EL 
A Systematic Approach for Design of Digit-Serial Signal 
AD-A238 589/6 161,441 Not available NTIS 
ARO-27468.2-LS 
Detoxification of Ne amy Pesticides Using an Im- 
from Pseudomonas 


mobilized 

AD-A238 500/ 161,905 Not available NTIS 
ARO-27468.3-LS 

Transfer and Expression of an Organophosphate Insecti- 

cide-Degrading Gene from Pesudomones in in Drosophila me- 

AD ASB S 510/2 162,473 Not available NTIS 
ARO-27472.1-MS 

ae of cen Sn-Sb Peritectic Alloys. Part 


2. Het Ni 

AD-A238 469/3 ” 162,321 Not available NTIS 
ARO-27472.2-MS 

pg ee of we Sn-Sb Peritectic Alloys. Part 


1. Microstructural 
AD-A238 578/9 162,322 Not available NTIS 
ARO-27472.3-MS 


ees te Al oo Refining Agents. 
AD-A238 1 ” 62,318 Not available NTIS 


auauanaie 
Classical Model we banay nner Time-Resolved Absorption 


of Dissociati 

AD-A238 455/0 161,241 Not available NTIS 
ARO-27510.2-EG 

Closed Loop Vibrational Control: State and Output Feed- 


back poo grerry | ility. 
AD-A238 217/4/GAR 161,538 PC A03/MF A01 
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ARO-27634.4-LS 
= AMP-Sensitive lon Channels in Olfactory Receptor 


AD-A238 379/2 162,420 Not available NTIS 
ARO-27776.4-MA-CF 


Radar/Sonar and Time Series A 
AD-A238 496/4/GAR 


ARO-27868.3-MA 
pos 4 of ny ting Survival Data Using Cumulative Occur- 
ate 


rence/Exposure 

AD-A238 219/0/GAR 162,390 PC A03/MF A01 
ARO-27868.4-MA 

Singularities in Gaussian Random Fields. 

AD-A238 220/8/GAR 163,489 PC A03/MF A01 
ARO-27868.5-MA 

Mixed Limit Theorem for Stable Random Fields. 

AD-A238 222/4/GAR 162,391 PC A03/MF A01 
ARO-27868.6-MA 

— and Modeling Gene Flow for a Spatially Distrib- 


AD-A238 221, /6/GAR 162,469 PC A03/MF A01 
ARO-27947.1-GS 
Development of a Portable, Fast Response Tracer Analysis 
lem for Concentration Fi ion Mi 


nalysis. 
161,587 PC AO5/MF A01 








1. 

AD-A238 263/8/GAR 
ARO-27956.4-LS 

Synthesis of a Bacillus subtilis Small, Acid-Soluble Spore 

Protein in Escherichia coli Causes Cell DNA to Assume 

some — of Spore DNA. 

AD-A238 368/5 162,503 Not available NTIS 
ARO-27982.1-EL-SBI 

Side Information in Spread-Spectrum Packet Radio Net- 


S. 
AD A238 215/8/GAR 161,397 PC AQ4/MF A01 
ARO-28256.1-MS-SBI 
Oxidation and Wear Resistant Carbon-Carbon Composit 
AD-A238 475/8/GAR 162,234 PC A03/MF A01 
ARO-28258.3-PH 
Finding Regions of Interest for the Detection of Man-Made 


Objects in Non-Urban Scenes 
AD-A238 246/3/GAR 161,575 PC A03/MF A01 


ARO-28258.4-PH 
orate Image Interpretation Using Laser Radar and 


Thermal 4 

AD-A238 245/5/GAR 161,571 PC A03/MF A01 
ARO-28329.2-EL 

High-Performance _ ~—— Cell Library and 

Technique for Diff 

AD-A238 621/7 
ARO-28362.1-PH 

The bene we Sour Seene and Spectral — of the 

lator 


th Distribution 
AD ADS “5/0 161,240 Not available NTIS 
ARO-28399.1-EG 


lotic Analysis of an End-Loaded, Transversely Iso- 
, Elastic, Semi-Iinfinite Strip Weak in Shear. 
AD-A238 195/2/GAR 163,472 Not avaliable NTIS 
ARO-28522.1-EL-SBI 


Multi-Level Security System for Amphibious Operation Com- 


mand and Control. 

AD-A238 474/1/GAR 162,705 PC A03/MF A01 
ARO-28836.1-MS-CF 

International Conference on Frontiers of ty oy Research 

(1st) Held in New Delhi, India on 20-25 Jan 1991. 

AD-A238 112/7/GAR 161,270 PG A03/MF A01 
ARO-24623682-EG-U1R 

A Study of Diesel Cold Surin ate both Cycle Analysis 

and Multidimensional Calculatio! 

161, 371 Not available NTIS 


161,163 PC A03/MF A01 


Modeling 
Bipolar Current Tree 


161,443 Not available NTIS 








ASTROMAG superconducting magnet facility configured for 


a free flying satellite. 
DE91014710/GAR 163,444 PC A03/MF A01 


ASTROMAG-035 


gas-cooled 6061 aluminum 
ids onan in a vacuum. 


electrical lea 
DE91014617/GAR 163,442 PC A03/MF A01 
ATH-7-91 
Itural Trade Highlights, 7 1991. 
an S$ 1-226969/GAR 60,858 PC A03/MF A0i 
\VF-VSR-438.0491 
—o Compiler Validation Summary Report: Certificate 
Number: 901127W1.11085 IBM Canada, Ltd., AIX Ada/ 
6000 ore 2, Preliminary Version RISC System/6000, 
Model 7013-530 = RISC System/6000, Model 7013. 
Abas O74/9/GA AR 161,485 PC AOS/ME Ai ‘A01 
\VF-VSR-90502/72-910412 
"an Compiler Validation Summary Report: Certificate 
Number 901214N1.11080 SD-Scicon UK Limited XD Ada 
MIL-STD-1750A Version 1.2 Local Area VAX Cluster Host 


and MIL-STD-1750A Tar: 
AD-A238 264/6/GAR 161,493 PC A06/MF A02 
AVSCOM-TR-91-B-005 
Effect of Initial Delamination on Mode 1 and Mode 2 Inter- 
— Fracture oe and Fatigue Fracture Thresh- 
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N91-26569/4/GAR 
AVSCOM-TR-91-B-008 
RWF Rotor-Wake-Fuselage Code Software Reference 


N91-27132/0/GAR 160,819 PC A03/MF A01 
B-233745 

Weather Satellites: Action Needed to Resolve Status of the 

US Geostationary Satellite Program. Report to the Chair- 

al Committee on Science, Space, and Technology, 

of Representative: 

Not26194/1/GAR 163,697 PC A03/MF A01 
BDM/ARI-TR-0009 

ARI-NTC Mission Databases (Revised for 90-01 Forward 


(User’s Guide). 
AD-A238 640/7/GAR 162,739 PC A03/MF A01 
BDX-613-3962 


Investigation of ultrasonic evaluation of solid-state metal 


bond. Final report. 
DE91014996/GAR 162,329 PC A03/MF A01 
BE/DP/TS-35 
Monte Carlo Study of Alternative Approaches to Balancing 
ints. 


the National Accou 
P91 250812/GAR 161,157 PC E06/MF E06 
BE/DP/TS-36 
Sterling's Relationship with the Dollar and the Deutsche- 
mark: 1976-89 


PB91-232520/GAR 161,158 PC E06/MF E06 
ye tt 
sing and Assessing CBI Data at the Bank of England. 
Pag) 239508/GAR 162,170 PC E06/MF E06 
BE/DP/TS-38 
oe Approach to the Relationship between Consump- 


Ww 
PRO 1-232846/GAR 161,159 PC E06/MF E06 
BE/DP/TS-39 
Ex og Rate Equations. 
PB91-232553/GA 
BLL-OA-TRANS-4233-(6 196.3) 


Load-Bearing Capacity of Large Pipes with Circumferential 
oe under Tensile — Comparison of Experiments 


with Calculated Estimates. 

NO1_26567/9/GAR 163,054 PC A03/MF A01 
BLL-OA-TRANS-4238-(6 196.3) 

Investigations into Fracture Mechanics Failure Concepts 

with Thermomechanically Rolled Steels. 

N91-26556/1/GAR 63,480 PC A03/MF A01 
BLM/YA/PR-90/003 +7200 

Dolores River — Flow Assessment. 

PB91-221929/GAR 162, 981 PC A06/MF A02 
BNL-NUREG-46262 

Nuclear power plant alarm systems: Problems and issue: 

DE91014843/GAR 163,076 PC A03/MF J A0t 
BNL-NUREG-52007-VOL-4 

Seismic Fra e. a Nuclear Power Plant Components 

(Phase 2). A Handbook on Eighteen Components. 

NUREG/GR-4650. NAIGAR 163,083 

PC A03/MF ‘A01 


163,481 PC A03/MF A01 


161,160 PC E06/MF E06 


BNL-43414 


Transverse pert in SSC magne’ 
DE91014781/GAI 


BNL-45255 
Thermal neutron cross sections for the 1991 table of the 


isotopes. 

DE91014782/GAR 163,564 PC A03/MF A01 
BNL-45256-R 

Temperature indence of the Westcott g-factor for the 


depe: 
actinide nuclides in ENDF/B-VI. 
DE91014785/GAR 163,567 PC A03/MF A01 


BNL-45476 
Bench measurements of coupling impedance of AGS 


Booster components. 
163,573 PC A03/MF A01 


163,569 PC A03/MF A01 


DE91014805/GAR 
BNL-45523 

Analytic closed orbit analysis for RHIC insertion. 

DE91015232/GAR 163,367 PC A03/MF A01 
BNL-45563 

Automatic local beam steering pee for NSLS x-ray stor- 


age vi in hg implementatio! 
DE91015231/ 169,966 PC A03/MF A01 
BNL-45565 
Real time global orbit feedback system for NSLS x-ra ring. 
DE91015230/GAR 163,617 PC A03/MF A01 
BNL-45642 
DES1014790/GAR 
BNL-45718 
——- with all-Kapton insulation and axial prestress 


8 m-l SSC R&D magnets. 
DES101597 70/GAR 163,606 PC A03/MF A01 
BNL-45723 


Magnetic properties of iron yoke laminations for SSC dipole 


nets. 

DES1014789/GAR 163,565 PC A03/MF A01 
BNL-45724 

Comparison of calculations and measurements of the field 


harmonics as a function of current in the SSC dipole mag- 
nets. 


163,570 PC A03/MF A01 


DE91015215/GAR 
"anos 


HIC insertion magnet 
BEStOt 4784/GAR 


BNL-45995 
Geothermal materials development: FY 1990 accomplish- 


its and current activities 
161,800 PC A03/MF A01 


163,615 PC A03/MF A01 


163,566 PC A03/MF A01 


men 
DE91015146/GAR 
BNL-46120 


Evaluation of tank thermal expansion data in CALDEX. 
DE91013609/GAR 163,087 PC A03/MF A01 


BNL-46140 


AGS booster tune meter kickers. 
DE91014029/GAR 


BNL-46162 
Use of perfluorocarbon tracer (PFT) technology to deter- 
—_ fine leaks in hermeticity testing of semiconductor de- 
DE91014799/GAR 161,675 PC A03/MF A01 
BNL-46180 


— properties of the Phase | BNL ares av 
ce obtak ined from fits to magnetic measu! nt data. 
DESO 013861 GAR 163,508 PC AO: A03/MF A01 


BNL-46191 
Beam emittance and the effects of the rf, space charge 
= wake fields: Application to the ATF photoelectron 
DE91014789/GAR 163,569 PC A03/MF A01 
BNL-46199 


Rat model for the treatment of melanoma metastatic to the 
brain by means of neutron capture therapy. 
DE91015229/GAR 162,453 PC A03/MF A01 


BNL-46210 
Measurements of possible type inversion in silicon junction 
detectors by fast neutron irradiation. 
DE91014802/GAR 163,571 PC A03/MF A01 
BNL-46240 
Sampling of atmospheric carbonyl compounds for determi- 
nation by liquid chromatography after 2,4-dinitrophenyihy- 


drazine 
161,038 PC A04/MF A01 


‘163,515 PC A03/MF A01 


labelli 
DE91015147/GAR 
BNL-46244 


Methods for determination of low-molecular weight carbonyl 
compounds in the ambient atmosphere. 
DE91015188/GAR 161,859 PC A06/MF A02 


BNL-46247 


SAFFIRE user’s guide: Superfund and Federal Facilities In- 
lormation System for Risk ——. Installation proce- 
dure/tutorial/data dictionary: Release 1.0. 

DE91015213/GAR 161,959 PC A03/MF A01 


BNL-46254 
High precision in-vivo neutron activation —— A new 


era for compartmental analysis in body 
DE91014679/GAR 162,551 $C AO3/MF A01 


BNL-46271 
Space charge and wake field analysis for a high brightness 


electron source. 
DE91014788/GAR 163,568 PC A03/MF A01 
BNL-46275 


Energy technol Pasay od Assessment of the Morgantown 


we Bip Center. 
Bee! 15443, 160,770 PC A07/MF A02 
ap ce 


Alternating Gradient Synchrotron a and yor b 
DE91015216/GAR 63,616 PE 03/MF A01 


BNL-46278 


Subcooler assembly for SSC wa 
DE91014804/GAR 


BNL-46279 


Al ‘aic approaches to nuclear structure. 
DE91015214/GAR 163,614 PC A03/MF A01 


BNL-46280 
— residual proton-neutron interaction and the onset 


of collectivity in nuclei 
DE91015187/GAR 163,609 PC A03/MF A01 
—— 


lesonant x-ray magnetic —— holmium 
DE81015100/GAR 610 PC A03/MF A01 


BNL-46282 
a from AGS E845: K(sub L\(sup 0) (yields) (ieup 
O)e(su +  )e(sup (minus)), e(su + 
(minus) garnma), e(sup + )e(sup (minus))e(sup + ele 
DE91015212/GAR 163,613 PC A03/MF A01 
BNL-46293 


Chaos in the lowest Landau level. 
DE91014800/GAR 163,447 PC A03/MF A01 


BNL-46297 
pow: oh study of sputtered yo fay oes me electron de- 


n: Structural difference di ition. 
best 01 4787/GAR Me 102.204 PC A03/MF A01 
BRD-006 


Variation of Bat th in Liver Cells After an Inhalation of Ha- 
lothane--Trai 
AD-A238 205/7/ GAR 162,527 PC A01/MF A01 


magnet test pr 


63,572 PC A03/' AF AOA 
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BRL-CR-665 

Development of a Fiber-Optic Readout Pressure Transduc- 

er. 

AD-A238 393/3/GAR 161,642 PC A03/MF A01 
BRL-MR-3911 

Spectral Studies of Solid Propellant 

sion and Absorption Results for HMX2 Propellant. 

AD-A237 958/4/GAR 163,171 PC A03/MF A01 
rans 


Firi 
Eeeteees emetesty | ings Using Stick and Granu- 
AD-ASSS ey heel 163,176 PC A03/MF A01 
BRL-MR-3922 
ag of Investigating Scales of Motion in a Turbulent 
e, 
AD-A237 923/8/GAR 163,193 PC A03/MF A01 
BRL-TR-3240 


. 3. Emis- 


ler Fault Detector and Net Isolator. 


Description of a 
AD-A238 387/5/GA 161,554 PC A03/MF A01 
BRL-TR-3243 

Sane fo Seen tees & hates Cone Rene te on 


Active Protection Si 
AD-A238 386/7/G _ os 161,585 PC A03/MF A01 
BRL-TR-3245 


ee Procedures Applied to Analysis of Ballistic 


AD-A238 389/1/GAR 163,198 PC A03/MF A01 
BUMINES-RI-9355 

Elastic Wave Velocity and Attenuation as Used to Define 

Phases of Loading and Failure in Coal. 

PB91-230318/GA\ 162,948 PC A03/MF A01 
greene 

Tin Recovery from 

PB91 1290806/GAR 
BUMINES-RI-9360 

Evaluation of In situ Cemented Backfill Performance. 

PB91-230334/GAR 162,950 PC A03/MF A01 
BUMINES-RI-9361 

pr tee Tomographic Reconstruction and Applications to 

ning. 

PB91.230342/GAR 162,951 PC A03/MF A01 

BUMINES-RI-9362 
A Status Equations to Data Collected 
oy omg qua’ 


from a ine, Postfire A\ % 

PB91-230235/GAR 2943 PC A03/MF A01 
BUMINES-RI-9363 

Mine Fire ae and Implementation of Water Injec- 

tion with Fume Exhaustion at Renton, PA. 

PHO} "230243/GAR 162,944 PC A03/MF A01 
BUMINES-RI-9364 

Utilizing Mechanical Linear Transducers for the Determina- 

tion of a Mini ee 's Position and Headii 

PB91-230250/' 162,945 PC A03/MF A01 
BUMINES-RI-9365 


Powered Trigger Device for Activating Explosion 


Suppression Barrier. 
PB91-230268/GAR_ 162,946 PC A03/MF A01 
BUMINES-RI-9366 


Entry Stabilization Utilizing Rib Bolting Procedures. 
PB91-230276/GAR 162,947 PC ‘A03/ MF AO1 


anne amen 


Coal Creek, AK. 
162,949 PC A03/MF A01 


and Smoke Particle Characteristics 
Comateton of Polyurethane Foams and Other Nitro- 
pay bee Materials. Development of a Test Parame- 


161,342 PC A03/MF A01 


ter. 

PB91-230284/GAR 
BUMINES-RI-9368 

Embedded ‘ogen Chioride and Smoke Particle Charac- 

teristics during Combustion of Polyvinyl Chloride and Chior- 

inated Mine Materials. 

PB91-230292/GAR 161,343 PC A03/MF A01 
BUMINES-RI-9369 


Solubility of Lead and Distribution of Minor Elements be- 
tween Bullion and Calcium Ferrite Slag at 1,250C. 
PB91-231670/GAR 162, PC A03/MF A01 


CAR-91-2 
Test iy 4 Analysis +. _—_c for Updating Math Models of 


Space Shuttle Pa 
N91-27181/7/GAR 163,730 PC A04/MF A01 
ba oe at 


xic Substances in Submerged Vegetation Beds. 
pBo1-227000/GAR 102058 PC A03/MF A01 
CBRM-HI-90-3 
bey ee Interaction Saaagein Bay and 
the Lower 


between the 
River Estuary: 1986-198 
PB91-227611/GAR 163,134 PC ‘A03/MF A01 
CEESC-R-91-19 


1,001 Uses for CESPG Output: How to Turn Data into Infor- 


mation. 

AD-A238 186/1/GAR 162,661 PC A05/MF A01 
CERC-TR-91-4 

Wave Conditions for Proposed Harbor Development in Los 

Outer Harbor, = Angeles, California, Supplemen- 
‘ests. Coastal tion. 

AD-A238 656/3/GAR 163,128 PC A03/MF A01 

CERL-ADP-P-91/38 


Self-Help oe. ‘meal Management System User's 
Manual: Version 2. 


AD-A237 973/3/GAR 

CERL-SR-N-91/15 
Ofte The, Bund a the 21st Century Environmental 
if Office Automation and Information 


162,721 PC A04/MF A01 


162,647 PC AO5/MF A01 


AD ABST 71/7/GAR 
CERL-SR-P-91/27 

Building 

Architectural 

AD-A238 395/8/GAR 
CERL-TR-N-91/14 


Maintenance and Repair Data Base: 
162,668 PC A06/MF A02 


Hazardous Waste Minimization Assessment: Fort Ord, CA. 
AD-A238 101/0/GAR 161,945 PC A11/MF A03 
CERL-TR-N-91/25 

Professional Training for TRADOC Environmental and Natu- 

Pp Resource = Volume 1. A Feasibility Study 

Concept for a ‘University Without - 

AD-A238 191/1/GAR 161,839 PC A04/MF A01 
CERL-TR-N-91/26 

Annotated Direct Threatened and Endangered Wildlife 

ae Selected U3 Anny Installations East of the Mississippi 

AD-A238 394/1/GAR 162,958 PC A09/MF A02 
CERN/DD/US-127 


oa conferencing on 
DE91014870/GAR 


CETHA-IR-CR-91018 
Remedial Investigation Concept Plan for Pica’ 
Volume 1. Environmental Setting, Roplcabie Requatons 
= of Site ‘Sampling Plare Plans, Sampling 
AD-Az96 Baa /GAR 161, meee Pas. A13/MF A03 
Volume oy gag of and Sampling Plans for Remedial 
AD ADS 484/0/GAR 161,950 PC A25/MF A06 
CMS-TSR-92-2 


CERNVM. 
161,557 PC A03/MF A01 


Rom oye from Shift-invariant Surfaces of L2(IR 
AD-A238 165/5/GAR 162,365 PC A03/ 
COESAM/PDFC-88/06-APP-F 

ic Reanalyses for Navi Improvements at 


Bayou La Batre, 4 

AD-A237 981/6/GAR 161,289 PC A03/MF A01 
CONF-880841-25 

 <inariaanaartdiaaietmaaaammaiaaaaaan saint ttanpuiainas 

DE91014471/GAR 163,311 PC A03/MF A01 
CONF-890372-17 

Seeeenen of replicated data in parallel database sys- 


5E91014338/GAR 161,508 PC A03/MF A01 
CONF-890372-18 
Communication paradigms for message-based multicom- 
systems. 
'91014339/GAR 161,445 PC A03/MF A01 
CONF-890899-3 
Integrated real-time diagnostic concept bn. expert sys- 
reasoning a quantitative analysis. 
DEDTOTSTaT/GAR 163,070 PC A03/MF A01 
pp eainagnn rt: 


F AO1 


of NEPA: A panel discussion. 
beoto14e3e/ B/GAR 162,075 Pe A03/MF A01 
CONF-891153-2 


Fabrication and wire extrusion of cer: 
DE91015207/GAR 


CONF-900214-4 


‘amic superconductors. 
161,617 PC A03/MF A01 











Pert luation of jon database systems. 
DE91014340/GAR 161,509 PC A03/MF A01 
CONF-900348-22 


Transverse in SSC magnets. 
DE91014781 Sra 


CONF-900402-15 
Effects A groundwater chemistry on co-metabolism of 


chlorinai cteria. 
DES! 01 4223/GAR 162,032 PC A03/MF A01 
CONF-900520-6 
— Particle, flame diagnostics and coating characteris- 


Deo 014654/GAR 161,340 PC A03/MF A01 
CONF-900602-22 

Sensitivity of ignition conditions to plasma parameters for 

tokamak. 

DE91769487/GAR 
CONF-900603-62 

Application of system identification techniques to an rf 

cavity tuning — 

DE91015280/GAR 163,403 PC A03/MF A01 
CONF-900623-26 


163,563 PC A03/MF A01 





Postirradiation deformation of ferritic Fe-Cr binary alloys. 

DE91014856/GAR 163,019 PC AD A03/MF A01 

CONF-900784-1 
State-of-the-art of cold fusion. 
DE91508972/GAR 

CONF-900802-19 
Semi-empirical study of fe eye ts agg Se INDO and 
NDDO geometries and relative energies. Progress 
January 1990-December 1990. 


163,624 PC A03/MF A01 


163,383 PC A03/MF A01. 


CONF-910427-3 


161,251 PC A03/MF A01 


DE91013723/GAR 
CONF-900802-20 
Precursors to Si-N-C-O ceramics: A reinvestigation of the 
i Progress 
990. 
162,208 PC A03/MF A01 


January 1 
91013722/GAR 


Development and testing of a diagnostic system for intelli- 


distributed contro! at EBR-2. 
91013738/GAR 163,069 PC A03/MF A01 
CONF-901010-6 


Microdosimetry of radon progeny: Application to risk as- 

sessment. 

DE91015266/GAR 162,594 PC A03/MF A01 
CONF-901226-6 

Rat model for the 

brain by means of 

DE91015229/GAR 
CONF-901285-3 


of melanoma metastatic to the 
162.459 PC A0S/MF AO1 


Cee oe of organics and chlorinated organics 
DE91014070/GAR 162,031 PC A03/MF A01 
CONF-901285-5 


. ? 
Desto140ss/Gak 

CONF-910123-31 
Blackbody 


DE91012494/GAR 
CONF-910185 

Soft x-ray lithography at Berkeley's Advanced Light Source. 

DE91013756/GAR 163,506 PC A10/MF A03 
CONF-910208-2 

poe ye Reactor option for beneficial use of fissile ma- 

DE91013512/GAR 163,046 PC A03/MF A01 
CONF-910270-62 


161,956 PC AOS/MF AOt 


CO(sub 2) lasers using gaussian and 
163,308 PC A03/MF A01 


Development of Site lysimeter facilities. 
DE91014681/GAR 161,957 PC A03/MF A01 


CONF-910274 


Wi on automation and robotics: i 
DE91015175/GAR 162,180 PC A12/MF A03 
CONF-910322-2 
pe ae a Z-contrast imaging of superlattices and he- 
DE91015329/GAR 163,313 PC A03/MF A01 
CONF-910340-44 


Alternative concepts for Se 


mass of a vig 
Dest 015290/GAR 163,454 A03/MF A01 
CONF-910340-45 


study for SSC det 


Rad-hard electronics ectors. 
DE91015200/GAR 163,612 PC A03/MF A01 


CONF-910373-14 


Hi 7 a computing at the SSCL. 
beet 014874/ 163,579 PC A03/MF A01 
CONF-910379-1 


Laser based technique for particle sizing to study two 

Beororai72/GAR 161,357 PC A03/MF A01 
CONF-910402-19 

Reaction pathways during 

nois No. 6 coal with 

tions. 

DE91015191/GAR 
CONF-910402-20 

Determination of dideuterium uptake in coal petroleum resid 

Deatot 51 93/GAR 161,749 PC A03/MF A01 
CONF-910406-20 


the reaction of Illi- 
ae es 


161,748 PC A03/MF A01 


of GaAs atomic layer epitaxy. 
161,254 PC A03/MF A01 


DE91014112/GAR 
CONF-910406-22 
Bés1014239/GAR 163,440 PC A03/MF A01 
CONF-910406-24 
condition dependence of RHEED pattern from 


DE91014770/GAR — 163,445 PC A03/MF A01 


CONF-910406-25 
ECR-plasma deposition of 
DE91014665/GAR 

CONF-910406-26 
High-energy backscattered electron imaging of voids in alu- 
DE91014895/GAR 162,280 PC A03/MF A01 

CONF-910406-27 
Correlations between grain boundary structure and . 
DE91015204/GAR 162,359 PC A03/MF Ro: 

CONF-910427-3 
Space charge and wake field analysis for a high brightness 

source. 
DE91014788/GAR 163,568 PC A03/MF A01 


November 15, 1991 OR-19 


silicon nitride on a tunnel oxide. 
163,443 PC A03/MF A0t 





NTIS ORDER/REPORT NUMBER INDEX 


CONF-910430-12 
poe can See © , adsorbed on 
active carbons: Use of wena 
DE91013656/GAR- 161, PC A03/MF A01 
CONF-910430-15 
Platinum solubility in phospha‘ ’ 
DesTO1S123/GAR 4s Megsi2 PC A03/MF A01 
CONF-910430-16 
identification of colloids 
DE91015547/GAR 
CONF-910435-90-REV.1 
at ee eee een en ie WEN HRRED Caen 


ment. 

DE9101 S125/GAR 161,928 PC A03/MF A01 
CONF-910435-91 

Mechanistic interpretation of glass reaction: Input to kinetic 


model ——— 

DE91015143/GAR 161,929 PC A03/MF A01 
CONF-910503-27-EXTD.ABST 

Production of tungsten-188 and osmium-194 in a nuclear 


reactor for new clinical generators. 
DE91014544/GAR 162,452 PC A03/MF A01 


CONF-910505-160 


in nuclear waste glass reactions. 
161,937 PC A03/MF A01 


ition for the o—_— Test 


Rf reference Accelerator. 
DE91013071/GAR 63,496 PC A03/MF A01 
CONF-910505-173 


Measurement of 


-induced 
DE91013500/GAR 
CONF-910505-231 
Lattice properties of the Phase | BNL x-ray li 
source obtained 


fits to 
DE91013861/GAR 163,508 PC A03/MF A01 
CONF-910505-235 


oe emittance growth using a 
163,499 PC A03/MF A01 


Reduction of sweep of the ETA-II 

DE9101 3824/GAR 163,507 OR A03/MF A01 
CONF-910505-239 

SLC positron source 

DE91013985/GAR 
CONF-910505-240 


flux concentrator. 

163,513 PC A03/MF A01 
DE91013986/GAR 163,514 PC A03/MF A01 
CONF-910505-271 


LIAM: A Linear | tor Model. 

DE91013924/GAR 163,512 PC A03/MF A01 

CONF-910505-274 
Bipolar and tests of 1.5m model SSC collider 


163,521 PC A03/MF A01 


po od magnets Ps Fermilab. 
91014142/GAR 


CONF-910505-275 


DENONa/GAR 


CONF-910505-278 


in the Fermilab Ti 
163,523 PC "A03/MF A01 


AGS booster tune met 
DE91014029/GAR 
CONF-910505-282 


kickers. 
163,515 PC A03/MF A01 


Snecma: = 00 cow Teen Oe ee 
DE91014143/GAR 63,522 PC A03/MF A01 


CONF-910505-284 
a ee oe a 


DES1014078/GAR 163,516 PC A03/MF A01 
CONF-910505-285 
ee ey 
es. 
DE91014150/GAR 163,526 PC A03/MF A01 
CONF-910505-287 
considerations and prototype performance of the 
Fermilab Main Inj L 
DE91014148/GAR 163,525 PC A03/MF A01 


CONF-910505-289 
of microwave i ity effects on the 
Srones agian in proton 


Realistic modeli 
evolution of the 
163,524 PC A03/MF A01 


synchrotrons. 
DE91014147/GAR 
CONF-910505-295 


Invariant metrics for systems. 
DE91014236/GAR 163,529 PC A03/MF A01 
CONF-910505-297 

rns 8 ean een ay ee ae eee 


DE91014234/GAR 163,528 PC A03/MF A01 
CONF-910505-299 


control in the SLC 


Summary of emittance linac. 
DE91014551/GAR 163,537 PC A03/MF A01 


CONF-910505-302 
SOP Geen aA GS CI ay in ang 
DE91014554/GAR 163,538 PC A03/MF A01 


CONF-910505-307 
163, PC A03/MF A01 


modulator. 
163,540 PC A03/MF A01 
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SLC positron source: 
DE91014559/GAR 
CONF-910505-308 


SLC positron source flux 
DE91014560/GAR 


CONF-910505-309 
Status of the SLC dam, rit — 
DE91014561/GAR wee @a54) PCF A03/MF A01 
CONF-910505-313 
Analysis of resonant longitudinal instability in a heavy ion 
induction linac. 
DE91014619/GAR 163,550 PC A03/MF A01 
CONF-910505-314 
eet mo or ap 


heey naan 
DE91014620/ GAR 
CONF-910505-315 


RAMPRF: A 
DE91014587/GAR 


CONF-910505-320 


Rf cavity for the B-Factory. 
DE91014621/GAR 


CONF-910505-322 
Transverse emittance studies of an induction accelerator of 


heavy ions. 

DE91014712/GAR 163,557 PC A03/MF A01 
CONF-910505-323-REV 

High order calculation of the coreg naa of three di- 

mensional electrostatic 


DE91014707/GAR 703, 556 56 PC A03/MF A01 
CONF-910505-325 
Examination of the stability of the advanced imaginary 


rr t) lattice. 
9 163,576 PC A03/MF A01 


atoms Goat Cs(sup + ) sources for 
tors studies. 
163,551 PC A03/MF A01 





us acceleration. 
163,542 PC A03/MF A01 


163,552 PC A03/MF A01 


1014840/GAR 
CONF-910505-326 
Tune modulated bea 
DE91014841/GAR 
CONF-910505-328 


resonances in the Tevatron. 
163,577 PC A03/MF A01 


DE91014790/GAR 
CONF-910505-329 


163,570 PC A03/MF A01 


Beam emittance and the effects of the rf, space charge 

and wake fields: Application to the ATF photoelectron 

DE91014789/GAR 163,569 PC A03/MF A01 
CONF-910505-332 

Bench measurements of coupling impedance of AGS 


Booster components. 

DE91014805/GAR 163,573 PC A03/MF A01 
CONF-910505-335 

ZLIB: A numerical library for differential algebra and Lie al- 


treatment of beam 
91014875/GAR 163,580 PC A03/MF A01 
CONF-910505-336 


gl characteristics of the linac-LEB transfer line for the 


DE91014876/GAR 163,581 PC A03/MF A01 
CONF-910505-337 
Trajectory control in the SLC linac. 

DE91014913/GAR 163,595 PC A03/MF A01 
CONF-910505-339 

Observation of a periodic pattern in the Seam 


fields of the ‘conducting HERA —- 
DE91014888/GAR 163, PG A03/MF A01 


CONF-910505-340 
pus ond calibration beams at the Superconducting Super 


DE91014887/GAR 163,589 PC A03/MF A01 
pyres 0 9 


lor SSC test beams. 


instrumentation 
DE91014885/GAR 163,588 PC A03/MF A01 
CONF-910505-343 


Cooldown stresses on the coldmass of SSC dipole mag- 


nets. 

DE91014879/GAR 163,584 PC A03/MF A01 
CONF-910505-344 

Planning and development of underground facilities for the 


DE91014877/GAR 163,582 PC A03/MF A01 
CONF-910505-345 
bn X.. measurements of the sextupole component of 
netic field in a 4-cm aperture, 17-m-long png 3S 
dpe le maget protoype 163,585 PC A03/MF A01 
CONF-910505-346-REV 
he matching between the LEB and the MEB for 
jevision. 


De91014678/GAR 163,583 PC A03/MF A01 
CONF-910505-347-REV 


nn oe spss in the LEB for the SSC. Ri 
DE91014881/GAR 163,586 PC AOS/ME A A01 


CONF-910505-348 
ttice ae database and operational simulation at 


L 
DE91014882/GAR 163,587 PC A03/MF A01 
CONF-910505-352 
Synchronization of a variable frequency source with a fixed 
a, source using a sliding-mode controller. 
DE91014892/GAR i 163,594 PC A03/MF A01 
CONF-910505-353 


Evolution of SSC collider design. 


DE91014891/GAR 
CONF-910505-354 


le orbit tracking on a parallel computer: 
DES1O1400/GAR 16,002 PC 


CONF-910505-355 
LIEMAP: A pomen for extracting a one-turn single expo- 
ator " 


nent lie gener. 
DE91014889/GAR 163,591 PC A03/MF A01 
CONF-910505-356 


RHIC insertion magne 
DE91014784/GAR 


CONF-910505-357 
Magnetic properties of iron yoke laminations for SSC dipole 


a. 
DE91014783/GAR 163,565 PC A03/MF A01 
CONF-910505-358 

pence seeding of stability boundaries in two and four 


dimer 
DE91018 51 128/GAR 163,603 PC A03/MF A01 
CONF-910505-359 


Conformal FDTD modeling wake fields. 
DE91015129/GAR 163,604 


CONF-910505-360 


Visualization of wake fields. 
DE910151 5 130/GAR 


CONF-910505-361 


163,593 PC A03/MF A01 


‘ack. 
03/MF A01 


163,566 PC A03/MF A01 


PC A03/MF A01 


163,360 PC A03/MF A01 


C+ + ob for physics. 
DE91015131/GAR 163,605 
CONF-910505-362 

Experiments with all-Kapton insulation and axial prestress 

in 1.8 er SSC R&D magnets. 

DE91015170/GAR 163,606 PC A03/MF A01 
CONF-910505-363 

Analytic closed orbit analysis for RHIC insertion. 

DE91015232/GAR -_ 163,367 PC A03/MF A01 
CONF-910505-365 

ETA-li beam tness measurement. 

DE91015178/GAR 163,608 PC A03/MF A01 
CONF-910505-367 

Comparison of calculations and measurements of the field 

ee ae er SEN on ae ee OE 

DE91015215/GAR 163,615 PC A03/MF A01 
CONF-910505-368 


PC A03/MF A01 


Real time Bn y-y orbit feedback system for NSLS x-ra 7 
DE91015230/GAR 163,617 PC A03/MF A01 


CONF-910505-369 
poem sg maw eet steering systems for NSLS x-ray stor- 


age = and implementation. 
91015231/ SAR 163,366 PC A03/MF A01 
CONF-910505-370 


Effect of rf phase noise on the SSC beam 
DE91015277/GAR 163,368 “PC A03/MF A01 


CONF-910505-371 
Cooldown and warmup computer simulations of the SSC 


ring. 

Ded 015278/GAR 163,369 PC A03/MF A01 
CONF-910505-372 

Emittance growth due to beam motio: 

DE91015281/GAR 
poser seen 


169, 370 PC A03/MF A01 


nin the SSC. 


DE9101 B2BZ/GAR 163,371 PC A03/MF A01 
CONF-910505-375 


Effect owe modulation on the dynamic aperture of the 


SSC | 
DE91015285/GAR 163,453 PC A03/MF A01 
CONF-910505-376 


in the SSC Low Ei 


cl effects Booster. 
DE91015287/GAR 163,372 ‘A03/MF A01 
CONF-910505-379 


Wire scanners for beam size and emittance measurements 


at the SLC. 
DE91015482/GAR 163,622 PC A03/MF A01 
CONF-910505-380 


Machine protection schemes for the SLC. 
DE91015481/GAR 163,621 PC A03/MF A01 
CONF-910505-381-REV 
Constant of motion and dynamic equations for one dimen- 
— autonomous system, and radiation damping. Revi- 
DE91015460/GAR 163,456 PC A03/MF A01 
CONF-910505-383 


controller of rf one tuni 
Deoreisaes /GAR 1619 se A03/MF A01 
CONF-910505-384 


of the SSC High Energy 


fue asa B 
DE91015462 GAR. 63,620 PC ‘A03/MF A01 
ba ances 


ray and radioiodine dose to thyroid follicular cells. 
DeetOTS275/GAR 162,595 PC A03/MF A01 


CONF-910534-3 


Evaluation of tank thermal expansion data in CALDEX. 
DE91013609/GAR 163,087 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


CONF-910593-1 
rg distortion in RPt2Sn2 compounds (R = rare 
DE91013742/GAR 163,438 PC A03/MF A01 

CONF-910602-47 
Section 3 stress 
nents. 
DE91014116/GAR 

CONF-910606-1 
Single-scatter Monte Carlo compared to condensed hist 
results electrons. ates 


for low ; 
DE91015176/GAR 163,607 PC A03/MF A01 


CONF-910609-10 





piping compo- 
163,073 PC A03/MF A01 


experiments on DIll-D. 


Advanced divertor 
DE91011138/GAR 161,687 PC A03/MF A01 
CONF-910609-18 


-mode energy confinement scaling from the ASDEX, Dill- 
jet tokamaks. i 


D and jet t : 

DE91015145/GAR 163,361 PC A03/MF A01 
CONF-910609-19 

Detection of coherent structures in the edge of the TEXT 

tokamak 


plasma. 
DE91015183/GAR 163,362 PC A03/MF A01 
CONF-910614-4 
Effects of various parameters on the fatigue life of Alloy 


18. 
DE91014100/GAR 162,324 PC A03/MF A01 
CONF-910614-5 
Tensile and microstructure of Alloy 718 thermally 


—- 50,000 h. 
DE91014099/GAR 162,286 PC A03/MF A01 
CONF-910615-2 


Gums coolant for ARIES-II!. 
'91014020/GAR 


CONF-910615-3 
pane ition ae porous ceramic breeders: A 


DE9101 sper 163,022 PC A03/MF A01 
CONF-910615-4 
pire pe for ee gamma heating in a low fluence 


radia 
DeS1015208/GAR 163,023 PC A03/MF A01 
CONF-910635-1 


in and fabrication issues for small-scale SMES. 
DES 014008/GAR 163,439 PC A03/MF A01 
CONF-910635-3 
Measurements of retractable gas-cooled 6061 aluminum 
| operating in a vacuum. 
DE91014617/GAR 163,442 PC A03/MF A01 
CONF-910635-4 


163,015 PC A03/MF A01 


Subcooler assembly for SSC single magnet test am. 
DE91014804/GAR 163,572 PC A03/MF A01 


CONF-910635-6 
Ce ee nee Se eS 


nets for the superconducting super collider. 
DE9101 Beo1015884/GAR 163,452 "Bc A03 A03/MF A01 
CONF-910635-7 


Ac susceptibili superconductive thin 
DES1015079/CAR "03450" MPG A03/MF A01 
CONF-910635-9 

Cooldown and warmup computer simulations of the SSC 


ring. 

DE91015278/GAR 163,369 PC A03/MF A01 
CONF-910636-3 

—- ——— dilemma for refrigerator-freezers: 


DE91014569/GAR 162,312 PC A03/MF A01 
CONF-910640-6 


Pulsed power systems for the DARHT accelerators. 
DE91 014595/GAR 163,544 PC A03/MF A01 


CONF-910640-8 
Operating accelerators in accordance with new DOE orders 


ay, environment, safety, and 
DE91014700/GAR 


health. 
163,041 PC A03/MF A01 
CONF-910640-10 


Plasma and electrical dia omen - Procyon experiments. 
DE91014736/GAR ~ 61,695 PC A03/MF A01 
CONF-910640-11 


ications of the lock-on effect. 


ics and 
DE91014670/GAR 161,693 PC A03/MF A01 
CONF-910640-14 


SABRE, a 10-MV linear induction accelerator. 
DE91014667/GAR 163,554 PC A03/MF A01 


CONF-910640-15 


Computational modeling of the Trailmaster Procyon 
DEO1014765/GAR - 163,562 PO AOS/ME AO’ F AO1 


CONF-910640-16 
Performance of the 10-kV, 5-MA pulsed-power system for 


the FRX-C compr 
DED1014740/0AR 163,018 PC A03/MF A01 
CONF-910640-17 
Procyon experiments utilizing explosively-formed fuse open- 
best 014742/GAR 163,561 PC A03/MF A01 
CONF-910640-18 
Procyon experiments utilizing foil-fuse opening switches. 


DE91014605/GAR 
CONF-910640-19 
REX, a 5-MV pulsed-power source for driving high-bright- 
ness electron beam ™ 
DE91014604/GAR 163,548 PC A03/MF A01 


CONF-910640-20 
GARE) Feciity for the Dual-Axis Ra- 


Induction cell breakdown 
DeeieacoyGan on ke7 PC A03/MF A01 
CONF-910640-21 
er, high-voltage, infrared, laser-triggered, vacuum 
DE91014602/GAR 161,690 PC A03/MF A01 
CONF-910640-22 
Future explosive pulse-power technology for high-energy 


physics — 
91014601/G, 161,653 PC A03/MF A01 
CONF-910640-23 
Plasma flow switch experiments on the yoy: ility. 
DE91014744/GAR 161,696 A03/MF A01 
CONF-910640-26 


‘SMILE’: A Self Magnetically Insulated Transmission LinE 

adder for ee RADLAC Ii accelerator. 

DE91014663/GAR 163,553 PC A03/MF A01 
ign and test of a 

DE91014664/GAR 


CONF-910640-27 
continuous duty a ac 4 
161,692 PC A03/MF A01 
CONF-910654-3 


Deformation behavior of pre-shocked copper as a function 
of strain rate and temperature. 
DE91015180/GAR 162,330 PC A03/MF A01 


CONF-910659-29 
Energy and cost impact of materials separation on munici- 
waste combustors. 
'91014467/GAR 161,851 PC A03/MF A01 
CONF-910661-1 
Superconducting instrumentation for precision measure- 
and control. 
DE91014650/GAR 161,613 PC A03/MF A01 
ae es 
Peer pean, Gapeeiene a Se. Curie-temperature in the 
DE9101 eo 1O1aSre/GAn ISM. 69.497 PC A03/MF A01 
CONF-910714-12 
pomcomgrmnnen K ———— of in-core sonpemm to irra- 
diation-assisted stress corrosion 
DE91 014300/GAR 162,287 PC A03/MF A01 
CONF-910720-1 
—— for sub-grid closure modeling in 


ae imulations. 
DE910151 GAR 163,251 PC A03/MF A01 
CONF-910727-1 


161,691 PC A03/MF A01 


it the popes 
MORSE code vs estimated values. 
162,590 Pe A03/MF A01 


| dose 
Desir ge 
DeS1014818/6 R 

CONF-910736-1 
ee Se ee eee eae oe 


high temperature 


vortex dynamics of superconductors. 
DE91014607/GAR 163,441 PC A03/MF A01 


CONF-910736-3 


DE91014699/GAR 163,555 PC A03/MF A01 
CONF-910736-4 


Annealing and structure studies on TIl-2223 and TI-1223 


91014903/GAR 162,213 PC A03/MF A01 
CONF-910736-5 
— i ar Se — La(sub eee 
x + (delta)): phase separation. 
DE91015334/GAR 163,455 PC A03/MF A01 
CONF-910739-17 
Thermal of the 450 MW(t) modular high-tempera- 
ture poche oy reactor under depressurized conduction 


cooldown. 

DE91013928/GAR 
CONF-910739-19 

Prediction of the pi 


tubes with 
DE91014465/GAR 
CONF-910739-20 
Biofouling and corrosion fouling of plain and enhanced alu- 
minum surfaces. 
DE91014464/GAR 163,138 PC A03/MF A01 
CONF-910739-21-PT.1 
Adiabatic two-phase flow frictional pressure _— Part 1, 
Critical and friction factors for air-water mixture. 
DE91014463/GAR 163,247 PC ‘A03/ ME AO1 
pape rete tl 


163,071 PC A03/MF A01 





drop in tr. peated-rib 
"163,248 PC A03/MF A01 


:91014462/GAR 
CONF-910739-23 
Analysis of condensation and evaporation of ammonia/ 
water mixtures in matrix heat-ex: . 
DE91014461/GAR 163,245 PC A03/MF A01 


CONF-910739-24 
Assessment of improved yp pray transport 
in VICTORIA against the ORNL HI and VI tests. 


163,246 PC A03/MF A01 


CONF-910903-4 


DE91014460/GAR 161,922 PC A03/MF A01 
CONF-910751-9 

Measuring neutron fluences and gamma/x-ray fluxes with 

CCD cameras. 

DE91014119/GAR 163,519 PC A03/MF A01 
CONF-910751-10 

Overview of advanced nonvolatile memory a. 

DE91014894/GAR 161,446 PC A0S/MF A02 
CONF-910774-1 

Bias in segmented gamma scans arising from size differ- 

ences between calibration standards and assay samples. 

DE91014596/GAR 160,747 PC A03/MF A01 
CONF-910774-2 

Risk assessment for transportation of radioactive materials 


and nuclear 
DE91014906/GAR 163,050 PC A03/MF A01 
CONF-910774-3 


T physical protection 
DE91014800/GAR 


CONF-910774-4 


systems. 
163,101 PC A03/MF A01 


packetized mobile i 
161,430 PC hos) MF At 
CONF-910774-5 


Relea sot: 5} sue eee bana, Sant 


Laboratories New Mexico. 
DE91015439/GAR 160,781 PC A03/MF A01 
CONF-910794-2 


we low bit rate voice for 
DE91015333/GAR 


Development of Site lysimeter facilities. 
DE91014681/GAR 161,957 PC A03/MF A01 
CONF-910801-3 


See ne eer ee ae 


Devisissoraan 163,028 PC A03/MF A01 
CONF-910801-6 
Small _Ex-core Heat Pipe Thermionic Reactor concept 


§E01014073/GAR 163,030 PC A03/MF A01 
CONF-910808-2 


of precipitation in a 17/4 PH steel: 
A combined APFIM/TEM 5 study. 
DE91014274/GAR 163,094 PC A03/MF A01 


CONF-910812-4 
and even oer) segmented 
DE91012224/GAR 
CONF-910852-1 
Process automation using combinations of process and ma- 
chine control technologies with application to a continuous 
DE91013736/GAR 163,088 PC A03/MF A01 
CONF-910852-2 
Concentration of remote-handied, , eee nny ni- 
trate-based using agitated evapora’ 
DE91014278/ 161,917 PC A03/MF A01 
CONF-910870-13 


Microstructural characterization of solders and brazes for 


DE91011503/ 161,674 PC A03/MF A01 
CONF-910870-17 


terephthalate) 


161,284 A03/MF A01 


Defect modelling in HRTEM image simulation. 
DE91013847/ 163,309 PC A03/MF A01 
CONF-910872-5 


characterization of solders and brazes for 


DE91011503/ 


"161,674 PC A03/MF A01 
CONF-910901-1 


centrations i ; solution from prac dna emake of 

in 

electical conductivity, Ly =~ ¥ and temperature. Consoli- 
Sesio14se7/ 7GAR Progra 3.001 PC A03/MF A01 

CONF-910902-1 


Computer studies of coal structure. 
DE91011323/GAR 161,751 PC A03/MF A01 
CONF-910902-2 


and dislocation 


Reactivity of pyri ion density. 
DE91011736/ 161,752 PC A03/MF A01 


CONF-910902-4 


onan 
is of 
DE9101 /GAR 
CONF-910902-6 
Role of a interactions in the acid-catalyzed ther- 
DE91012956/GAR 161,739 PC A03/MF A01 
CONF-910903-2 


ars 769 eC A03/MF A01 


phenyl ether. 
161,754 ‘A03/MF A01 


Muon studies of heavy 
DE91014772/GAR 163,446 PC A03/MF A01 


CONF-910903-4 
Resonant x-ray magnetic —— in holmium. 
DE91015190/ 163,610 PC A03/MF A01 
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CONF-910907-2 
Use of thick-walled hollow cylinder creep tests for evaluat- 


for 

De91004702/GAR 161,334 PC A03/MF A01 
CONF-910907-3 

Failure hani: of f 

cence model. 

DE91012235/GAR 
CONF-910909-1-DRAFT 

Comaten of ar metals in liquid metal and gaseous 


DEO 1O0SSS/GAR 162,264 PC A03/MF A01 
CONF-910909-2 


of ductile intermetallic alloys. 
DES 1080853/GAR 162,323 PC A03/MF A01 


CONF-910909-3 
a performance of Alloy 333 to support ceramic 
barrier filters in a hot-gas cleanup system 
DE91012535/GAR 162,284 PC A03/MF A01 


CONF-910909-4 
Effect of MC forming additions and 10% cold work on the 


— temperature s of 20Cr-30Ni-Fe alloys. 
91014217/GAR 162,325 PC A03/MF A01 
CONF-910909-5 


Heat resistant materials and their feasibility issues for a 
space nuclear i lem. 
DE91014071/GAR 163,029 PC A03/MF A01 


CONF-910909-6 
Corrosion performance of iron aluminide (FeAl) in coal 


conversion process 5 
DE91014209/GAR 162,265 PC A03/MF A01 
CONF-910909-7 


Beye Rage fabrication of Fe3Al-based alloys. 
DE9101 /GAR 162,289 PC A03/MF A01 


CONF-910929-1 


of concrete structures in nuclear power plan 
'91000616/GAR 163,066 BPG AOS / MF A01 


panne a 





d rock: A fracture coales- 
161,335 PC A03/MF A01 


in aluminophosphate molecular sieves 
studied by enn double rotation boy 


DE91012360/G 61,250 PC A03/MF A01 
CONF-910936-1 
10,000 A 1000 VDC solid state dump switch. 
DE91014141/GAR 163,520 PC A03/MF A01 
CONF-910957-1 
based method of integrated engineering design, 
n. 


analysis, 

DE91 o0asee/CAR 162,166 PC A03/MF A01 
CONF-910982-1 

In situ determination of desorbable methane content by use 


of three different decay fu Ss. 
DE91005923/GAR 162,841 PC A03/MF A01 


CONF-910983-1 
eel values of (235)U resonance parameters up to 500 


eV. 

DE91006050/GAR 163,096 PC A03/MF A01 
CONF-910993-1-EXTD.ABST 

Evaluation and validation of criticality codes for fuel dissolv- 


er calculations. 

DE91007839/GAR 160,746 PC A03/MF A01 
CONF-910993-2 

Critical experiments with strong neutr: ephwnge: wag hetero- 


one distributed throughout — 
91014228/GAR rary ira PC A03/ MF A01 
CONF-910993-3 


Los Alamos Critical Experiments Facili 

DE91014747/GAR 163, 
CONF-8607382-1 

Energy and lighting decisions. 

DE91 LaSO0,GAR 


CONF-8804245-1 


PC A03/MF A01 


161,802 PC A03/MF A01 


Two gauge boson physics at future colliders. 
DE91014474/GAR 163,596 PC A03/MF A01 


CONF-8808320 





Opp ities in the synfuels industry. 
DE91014477/GAR 161,852 PC A14/MF A03 
ppc te 
des Strahlens- 
Ver- 


oceedings of the 1988 
the Austrian Association for Radiation 


Protection). 
DE90617637/GAR 163,045 PC A09/MF A02 
CONF-3812158-1 

Fundamentals of gas-particle separation processes at high 

temperature and pr 

DE91015315/GAR 161,867 PC A03/MF A01 
CONF-8905 144-19 

How to search for an electric dipole form factor of the tau 


at a tau-charm fi 
:91014714/GAR 163,558 PC A03/MF A01 
CONF-890534 1-2 
Determination of plutonium pet espa neutron assay 


in input and output samples of MOX pilot conversion 
DE91769488/GAR 161,938 PC A03/MF A01 


OR-22 VOL. 91, No. 22 


CONF-8905385-1 
Verifica sperimentale di un modello matematico di disper- 
sione termica in mare. (Experimental verification of mathe- 
matical model of thermal diffusion in 
DE91508834/GAR 

CONF-8906269-8 
~~ ena in-vivo =. Soe analysis: A new 


5E91014670/GAR 162867" t BC A 03/MF A01 
CONF-8906407-ABSTS 


netics Society eleventh annual meeting, 


9. Abstracts. 

beo1014444/GAR 162,591 PC A05/MF A02 
CONF-8906408 

Final ees a ee high temperture electronics 
eat ing). 
E01014392/ A 161,689 PC A99/MF E06 
CONF-8907 140-5 

Flat connection, conformal field —_ and quantum group. 

DE91014613/GAR 163,549 PC A03/MF A01 
CONF-8907243-1 


sea). 
162,036 PC A03/MF A01 


Calibration of sensors and role * =. ta, 
DE91508976/GAR PC A03/MF A01 
CONF-9004314-1 

Activation of beep pe bonds in alkanes and other 


les using organotransition metal com 
:91013780/GAR 161,187 PC © AOS/ME AO A041 


CONF-9005322-2 
per ge of material anisotropies in —_ deep-draw- 


imulations: Numerical ieee 
91 FTpee808/GAR PC A A03/MF A01 
CONF-9006337-1 
Protocol for TL gamma indoor dose measurements on large 


scale (in Italy). 
DE91769500/GAR 161,939 PC A03/MF A01 
CONF-9006337-2 


py protection = eae of nuclear facili- 


ties: Problems, needs 

DE91769501/GAR 162, 597 PC A03/MF A01 
CONF-9006357-1 

Accuracy and precision of well casing surveys and water- 

a measurements and their impact on water-level contour 

DE91014982/GAR 
goers 

aes © atmospheric carbonyl compounds for determi- 
ition by laud chromatography after 2,4-dinitrophenylhy- 


Gusine labelli 
161,038 PC A04/MF A01 


163,007 PC A03/MF A01 


DE91015147/GAR 
CONF-9008 162-3 
Methods for ape of low-molecular weight carbonyl 


compounds in the ambient ai 
DE91015188/GAR 61,859 PC A06/MF A02 
CONF-9009 166-22 


Plasma heati FEL devices 
DE91790804/GAI 


CONF-9009405-1 
Roboterentwicklung fuer Arbeiten bis 1100 m Wassertiefe. 
a ne 
DE91507401/GAR 162,844 PC A03/MF A01 
CONF-9009406-1 
Alkali-aggregate reaction in concrete: Italian overview of 


Be91508832/GAR 161,295 PC A04/MF A01 
a om 
o Seaport of eee 10th annual Office 
pe ee =m Management conference. A compendium of ad- 
esses, papers 
DE91015356/GAR 160,750 PC A15/MF A03 
CONF-9010365-2 


" 163,627 PC A03/MF A01 


compact fluorescent fixtur 


Thermally efficient com 
DE91014711/GAR 161,803 PC I A03/MF AO1 
CONF-9010369 


pogo of the — workshop on radiative capture 


1990, 19-21, 

DE91013226/GAR 163,498 PC A17/MF A04 
CONF-9010390-1 

Le Ricerche dell'ENEL sull’azione del vento li elettro- 

dotti. ee ee ee ee EC atalp 

DE91508831/GAR 161,711 PC A03/MF A01 
CONF-9010391-1 

TEMPO experiment: Characteristics of Northern Tyrrhenian 


Sea circulation. 

DE91508865/GAR 162,037 PC A03/MF A01 
CONF-9011116-9 

Corrosion of copper-based materials in irradiated moist air 

DE91015124/GAR 161,927 PC A03/MF A01 
CONF-9011211-1 

Diffusion modeling of fission product release during depres- 

surized core condotion ions. 

DE91014273/GAR 161,916 PC A03/MF A01 
CONF-9011211-2 


He pa cee Pe retention in TRISCO coated UO2 petal 
fuels subjected to HTR simulated core heating tests. 


DE91014255/GAR 
CONF-9101100-2 


beta-Decay in the Skyrme-Witten representation of QCD. 
DE91015122/GAR 163,602 PC A03/MF A01 


CONF-9101102-3 
ANL’s development of conductive ceramic components for 


MCFC. 
DE91015557/GAR 162,216 PC A03/MF A01 
CONF-9103105-6 


Overview of the Heat Cycle Research project. 
DE91014072/GAR 161,796 PC A03/MF A01 


CONF-9103105-7 
Hydrothermal opportunities and challenges in the basin and 


range. 
DE91014095/GAR 161,797 PC A03/MF A01 
CONF-9103105-8 
Industrial consortium for the utilization of the geopressured- 


Gea resource. 
E91014171/GAR 161,798 PC A03/MF A01 
CONF-9103105-9 
Geothermal materials development: FY 1990 accomplish- 
activities. 


ments and current 
DE91015146/GAR 161,800 PC A03/MF A01 
CONF-9103112-3 
Photoemission measurement of Fermi surface, bai - 
ey and quasiparticle lifetime in YBa(sub Erotery 3)O(sub 
DE91015194/GAR 163,611 PC A03/MF A01 
CONF-9103130-3 
Neutron diffraction determination of the residual stress re- 
distribution in cracked a tubing. 
DE91013688/GAR 62,285 PC A03/MF A01 
CONF-9103136-7 


Comparison of protein patterns of xrs-5, a radiosensitive 

oe seg! ovary cell line, = CHO-K1, its radiore- 
sing two-dimensional gel-electrop 

DE910 B771/GAR 162,478 PC A03/MF A01 


CONF-9103139 
ee of the DOE/LLNL symposium on aeeatan 


lems for nuclear test treat 
DE9101513% B130/CAR 163, 056 PC ADS ‘AOS/ME ‘A02 
CONF-9103173-3 


163,090 PC A03/MF A01 


QCD tests at CDF. 
DE91014079/GAR 
CONF-9103176-2 
— residual aes, interaction and the onset 
nuclei. 


collectivity in 
DES1015187/GAR 163,609 PC A03/MF A01 
pe ions i 


163,517 PC A03/MF A01 


roe carts in-air analysis system. 

OISIOS/GAR 161,858 PC A03/MF A01 

CONF-9103179-2 
Radon in air intercalibrations: Summary of the Argonne Na- 
tional oratory and Envi | M Labo- 





ratory studies. 
DE91015107/GAR 
CONF-9103183-1 


pono molecular beam the surface apene 
ination reaction: O(1.5 e' n NO (yields) N 
Deo 013544/GAR 162,307 ADS / ME A01 


Zoe 


coherent states and aon systems. 
Bee 1014598/GAR 63,545 


CONF-9103184-2-REV.1 
ee propagation of appeme light in a degenerate para- 


tric amplifier. Revision 
DE91014989/GAR 163,598 PC A03/MF A01 
CONF-9104192-10 


pees nage gee of microparticles by laser abla- 


ter. 
Deo 01 14258/ 38/GAR 161,165 PC A03/MF A01 
CONF-9104192-12 


Ablation of material by front surface spallatio 
DE91014773/GAR 162,196 


CONF-9104225-2 


Survey of beam instrumentation used in SLC. 
DE91014719/GAR 163,559 PC A03/MF A01 


CONF-9104244-2 
Real world issues for the new soft x-ray synchrotron 


sources. 
DE91014588/GAR 163,543 PC A03/MF A01 
CONF-9104261-3 


Effect of slurry rheo! on cold cap form 
DE91013711 GAR canal 163,057 oC ‘A03/MF A01 


a <r aga -VUGRAPHS 


n-to-detonation ee) in 
DE91 4501 /GAR 63, 1. 


CONF-9104271-1 


Inverse problem in neutron reflection. 
DE91014457/GAR 163,534 


CONF-9104272-1 


161,926 PC A03/MF A01 


PC A03/MF A01 


5G A03/MF A01 


ranular HMX. 
PC A0S/MF A01 


PC A03/MF A01 


Fixture efficier ogram, 
DE91014470/GAR. 161,108 PC A03/MF A01 
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CONF-9104273-1 


= study of sputtered oun pap by electron de- 
ection: Structural difference di condition. 
e910 014787/GAR Me 162.204 PC A03/MF A01 


CONF-9105106-9 
‘Inevi * 
DE91014735/GAR 

CONF-9105 106-11 
Spin observables and electromagnetic excitations of nu- 


cleon resonances. 
DE91015106/GAR 163,601 PC A03/MF A01 
a st th 


163,560 PC A03/MF A01 





it Synch facility and 


163,616 03/MF A01 


radient 
DED TOTeeielGan 
CONF-9105106-14 
Results oe AGS E845: K(sub ‘em 0) — (pifsup 
e 


0)e(sup Je(sup = (minus)), 

(minus) (gamma), e(sup + )e(sup (minus)e(sup + Je(sup 

DE91015212/GAR 163,613 PC A03/MF A01 
CONF-9105106-16 


nF tee eh ib On dutuen nh aaa ot 
neutron to proton structure function ratio. 
DE91015484/GAR 163,623 PC A03/MF A01 


pay econ 


Chaos in the lowest Landau level. 
DE91 014 4800/GAR 


CONF-9105151-8 
de pee  enen and Fermi surface studies of organic 


lors (ET)(sub 2)X. 
91 Of B137/GAN 161,616 PC A03/MF A01 
CONF-9105151-9 


Low temperature flux creep in —- c) superconductors. 
DE91015193/GAR 63,448 PC A03/MF A01 


CONF-9105162-4 


Molecular beam studies of reaction dynamics 
DE91014866/GAR 163,578 PC A03/MF A01 


CONF-9105172-2 


pc gy pron ane amorphization of intermetallic com- 
a 2 molecular-dynamics study of CuTi and Cu4Ti3. 
E91015110/GAR 162,308 PC A03/MF A01 


CONF-9105181-19 
——— of eee benzene radical cations via ion/ 


ene. 
Deg1014206/GAR 161,188 PC A03/MF A01 
page os oa 


lon activati 
DE91014205/ GARY 
CONF-9105181-26 


Interface contributions to peak broadening in CE-ESI-MS. 
DE91015262/GAR 162,427 PC A03/MF A01 


CONF-9105181-29 
Hemoglobin variants as models for inv 
ciation of intact polypeptide chains by E 
spectrometry. 
DE91015265/GAR 162,428 PC A03/MF A01 
CONF-9105184-7 
Alloy development of Fe3Al for improved creep rupture 


BE pro1asat /GAR 162,288 PC A03/MF A01 
yar 


Pri ition and fabrication of iron aluminides. 
DE91 104 4947 /GAR 162,290 PC A03/MF A01 


CONF-9105184-9 


ORNL-2(A): Environmental effects on iron aluminides. 
DE91014576/GAR 162,292 PC A03/MF A01 


py ret 


cture behavior of Fe(sub 3)Al —~ FA-129. 
Des10159007 GAR 62,297 PC A03/MF A01 


CONF-9105197-2 


fs peo of the nuclear ——— to the imaging of 
ent upsets in integrated circu 
DE 1014701/GAR 161, 694 PC A03/MF A01 


boy seca 


Pr the development of a numerical toka: 
DE 1013386/GAR 163,350 PC A038 ME A01 


CONF-9105212-1 
Cum approach to recycling mixed plastics from shred- 


0691014004/GAR 161,952 PC A03/MF A01 
CONF-9105216-1 

lon transmission studies of mulitple-sector isotope-ratio 
t 


mass spectrometers. 
DE91014253/GAR 163,530 PC A03/MF A01 


CONF-9105218-1 
Sas 


163,447 PC A03/MF A01 





ole ion trap. 
163,527 PC A03/MF A01 


ition of disso- 
tandem mass 


‘@ dependence of the Westcott g-factor for the 
nuclides in ENDF/B-VI. 
BEo1014785/GAR 163,567 PC A03/MF A01 


CONF-9105218-2 
Thermal neutron cross sections for the 1991 table of the 


isotopes. 
DE91014782/GAR 163,564 PC A03/MF A01 
CONF-9105219-1 
Solder bond applications in a piezoelectric sensor assem- 


B91014901/GAR 162,173 PC A03/MF A01 


CONF-9105220-1 


Graphite for the nuclear indus’ 
DE91014572/GAR sit 


CONF-9105221-1 


163,017 PC A03/MF A01 


peter oe fusion 

DE91014599/GAR 

CONF-9105222-1 
Photodisintegration of the deuteron at medium and high en- 
er 


ies. 
DE91014458/GAR 163,535 PC A03/MF A01 
CONF-9105223-1 
Alternative materials for solid oxide fuel cells: Chromite 


interconnections. 

DE91014447/GAR 161,806 PC A03/MF A01 
CONF-9105224-1 

Magnetron-enhanced etching of double-level tungsten inter- 


connect. 
DE91014984/GAR 163,597 PC A03/MF A01 
gr sting 


163,546 PC A03/MF A01 


superconductivity in Ba(sub 1-x)K(sub 


ynthesis 
si(eub BIO (sub 3). 
DE91015254/GAR 163,449 PC A03/MF A01 
CONF-9105229-1 
Reentry, recovery, and restoration following a chemical 
2 stockpile disposal program accident: Offpost plan- 
and preparedness 
DE 1015203/GAR 
CONF-9105236-1 
om stamping processes: Experimental modelling over- 


0E91508841/GAR 162,298 PC A03/MF A01 
CONF-9105237-1 
Engine pressure recovering from minimum load vibration 


s. 
DE91508864/GAR 161,372 PC A03/MF A01 
CONF-9106122-1 
PAN-DA and ~ / Data acquisition for the next genera- 
tion e: 


De9101S405/GAR 161,433 PC A03/MF A01 
CONF-9106122-2 


Uniform remote control of front end processors in PAN-DA. 
DE91015466/GAR 161,434 PC A03/MF A01 


CONF-9106134-1 
ASTROMAG 
a free flying satellite. 
DE91014710/GAR 
CONF-9106176-3 
Saeeee properties of POCO AXF-5Q graphite up to 


melting. 
DE91014751/GAR 162,200 PC A03/MF A01 
CONF-9106177-4 


"161,074 PC A03/MF A01 


ing magnet facility configured for 
163,444 PC A03/MF A01 


ing Super Collider Project. 
Seo iorearan 5279/GAR 163,451 PC A03/MF A01 


CONF-9106196-2 


to nuclear structure. 


Algebraic approaches to 
91015214/GAR 163,614 “PC A03/MF A01 
CONF-9106 198-2 


Tactical and relocatable security system: 
DE91014520/GAR 162, 710° PC A03/MF A01 
CONF-9106213-ABSTS 


Fifteenth DOE solar photochemistry research conference. 
DES 1002165/GAR 161,206 PC A A08/MF A02 


CONF-9106214-1 
Thin film ore sensor. 
DE91014197/GAR 
CONF-9106215-2 


Integration of a dessicant cooling system with a stag tur- 
bine and an absorption refrigeration cycle to meet the total 
= Band requirements of small- and medium-size 


comm 
DE91014468/GAR 161,801 PC A03/MF A01 
CONF-9106219-1 


Picosecond infrared s 


oxidase: transfer 
DE91014754/GAR 
CONF-9106222-1 


Shock acceleration with turbulence mini 
DE91014741/GAR 163,250 0 PC A A03/MF A01 


CONF-9106224-1 
Superconducting flux flow transistor: Models and applica- 
tions. 
DE91014702/GAR 161,615 PC A03/MF A01 
CONF-9106225-1 
Plant _— ao influenced by glutamine synthetase-cata- 


Reo1o14eee 2/GAR 162,424 PC A03/MF A01 
CONF-9106229-1 


Analysis of weld metal solidification and microstructures. 
DE91014574/GAR 162,291 BC A03/MF A01 


CONF-9106230-1 


Integrated h to analyzing command and control. 
DESI01 /GAR a. 162,707 PO A03/MF A01 
CONF-9106233-1 


161,164 PC A03/MF A01 


of carbonmonoxy cytochrome c 
mics and binding orientations. 
162,481 A03/MF A01 


ion of the endangered 
Naval Petroleum Reserve No. 1 in California. 
DE91014912/GAR 162,076 6 PC A03/MF A01 


San Joaquin kit fox onto 


CONF-9107115-6 
CONF-9106235-1 
> nes uacmasaatmamare immaietins baat 


DE91014859/GAR 162,592 PC A03/MF A01 
CONF-9106235-2 


Neutron 
DegtoIesie/GAR 


CONF-9106236-1 


intercomparison studies. 
162,596 PC A03/MF A01 


Correlations between grain boundary structure and 
DE91015204/GAR 162,359 PC A03/MF 
CONF-9106239-1-VUGRAPHS 


pros of risk assessment in remediation of contaminated 


DESio1 5205/GAR 163,052 PC A03/MF A01 
CONF-9106241-1 


X-ray ——- ity studies of 
DE91015308/GAR 


CONF-9106252-1 


Au surfaces. 
162,349 PC A03/MF AO1 


Problemi di degrado nelle 7 in pg oe as e pietrame 

2 a in Italia. (Concrete-stone-mortar dam degradation in 

e01508833/GAR 162,816 PC A04/MF A01 
CONF-9107105-27 


Non-steady wave pee 
DE91013576/GAI 163,478 PC A03/MF A01 
CONF-9107105-28 

Numerical and analytical analysis of thin laser-driven flyer 


Besto 013748/GAR 163,504 PC A03/MF A01 
CONF-9107105-30 


DeviONs OTGAR 


CONF-9107 105-32 
Bauschi effect during shock i 
DE91014806/GAR — 163,4. 
CONF-9107 105-33 


Launch capabilities to over 10 — 
DE91014657/GAR 


CONF-9107 105-34 


STG209 PC At Ey A03/MF A01 
PC A03/MF A01 
62,293 PC A03/MF A01 


Shear stress prediction in loaded copper. 
DE91014740/GAR 162,327 PC A03/MF A01 
CONF-9107105-35 

in nickel and 


162,139 PC A03/MF A01 





nickel/aluminum 
DE91014695/GAR 
CONF-9107 105-36 


p¥e101465 — 


CONF-9107 105-37 


New model of rate 
DE91014600/GAR 


CONF-9107105-39 


163,357 PC A03/MF A01 
162,326 PC A03/MF A01 


VISAR: Line-imaging interf 
DE91014749/GAR 
CONF-9107105-40 


162,120 PC A03/MF A01 


effects on the 


Quantum mechanical shock Hugoniot. 
DE91014750/GAR 162,328 PC A03/MF A01 


CONF-9107105-41 
Shock wave studies of snow. 
DE91014753/GAR 
CONF-9107105-42 


Full-field Fabry-Perot interferometer. 
DE91014610/GAR 162,119 PC A03/MF A01 


CONF-9107 105-43 


162,313 PC A03/MF A01 


Ts plate acceleration. 
91014738/GAR 163,200 PC A03/MF A01 
CONF-9107 105-44 


—_ behavior of fully dense molybdenum. 
DE91014902/GAR 162,348 PC A03/MF A01 


CONF-9107105-45 


Whipple bumper shield simulations. 

DE91014896/GAR 162,295 PC A03/MF A01 
CONF-9107 105-46 

Equation of state and crushing dynamics of low-density 

DE91014766/GAR 163,201 PC A03/MF A01 
CONF-9107114-3 

Atmospheric dispersion for dense releases. 

DE91015144/GAR 160,974 ec A03/MF A01 
CONF-9107115-3 

surface analysis using matrix textural features clas- 
Neural 


by a Probabili 
DEe1014120/GAR 163,040 PC A03/MF A01 
CONF-9107115-4 
Relationships between autofocus methods for SAR and 
pay by i for SONAR. 
DE9101 /GA 161,588 PC A03/MF A01 
CONF-9107115-5 


——— © —_— ae tech- 


Dest 14006/GAR —T 589 PC A03/MF A01 


CONF-9107115-6 


on the Sun workstation. 
161,546 PC A03/MF A01 


OR-23 


Imagetool: | 
DE91014769/GA 


November 15, 1991 
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CONF-9107115-11 
~_. one pass algorithm to label objects and compute their 


tures. 
DE91015441/GAR 161,547 PC A03/MF A01 
CONF-9107132-1 
Solubility of ie in molten NaCi-AICi3. 
DE91014006/GAR 161,252 PC A03/MF A01 
CONF-9107134-1 


Development of LBL PhoSNOX combined NOx/SO2 treat- 


ment ; 

DE91014320/GAR 161,850 PC A03/MF A01 
CONF-9107134-2 

Further studies of NO(sub x) control in aqueous scrubbers 


using ferrous(center dot)EDTA. 
DE91015555/GAR 161,868 PC A03/MF A01 


ag ahi 

Studies of ion solvation using pulse 1 

DESTO1S250/GAR i 161,258 PC A03/MF A01 
CONF-9107137-1 

a classification, and disposal of radioactive wastes: 

and 4 - regulatory = 

DES 15272/ 161,931 PC A0S/MF A01 

ane. 


po alee and records management issue of Optical Disk Stor- 


Bf91014898/GAR 160,786 PC A03/MF A01 
CONF-9109113-1 
a ea Hanford Company Engineering Indoctrination 


Desior6 0105/GAR 163,100 PC A03/MF A01 
CONF-9109135-1 

Elastic tracking versus neural network tracking for very high 

DE91011825/GAR 163,038 PC A03/MF A01 
CONF-9109136-1 

‘Ligand shuttle’ reactions of cytochrome oxidase: Spectros- 


= evidence, ics, and functional significance. 
DE91011388/GA 162,477 A03/MF A01 
CONF-9109137-1 


PCP/PFP pri ming models on the BBN TC2000. 
DE91011537/GAR 161,505 PC A03/MF A01 
CONF-9109151-1-EXTD.ABST 


Personal radio frequency dosimeter with average-dose re- 
ct. 


cording capability. Abstr: 

DE91011376/GAR 163,037 PC A03/MF A01 
CONF-9109 156-1 

or pe ae it of high-density fiber-reinforced silicon carbide 


‘CVI composites. 

DE91012531/GAR 162,235 PC A03/MF A01 
CONF-9109157-1 
Modeling extreme rainfall runoff events. 

DE91012959/GAR 162,813 PC A03/MF A01 
CONF-9109158-1 

Joint Industry/Government Research Project: Comparison 

of thermal aging for roof exposures and in-specimens of 

experimental polyisocyanurate insulation foamed with alter- 


native coal _ 
DE91012963/GAR 161,121 PC A03/MF A01 
CONF-9109159-1 


Texture 1 in CU-W composites. 

DE91013388/GAR 162,236 PC A03/MF A01 
CONF-9109160-1 

Identification of human errors of commission using Sneak 


Analysis. 

DE91013378/GAR 163,067 PC A03/MF A01 

pay ie 
uclear power plant alarm systems: Problems and issues. 

pesto! 4843/GAR 163,076 PC A03/MF A01 
CONF-9109167-1 

Accurate determination of contact angle. 

DE91013849/GAR 163,244 
CONF-9109189-1 

Cooperative Research & Development agreements be- 

tween ane and government laboratories bring competi- 


tive advanta: 
YGAR 160,779 PC A03/MF A01 


PC A03/MF A01 


DE910146! 
CONF-9109190-1 

Safe referential integrity structures in relational databases. 

DE91014586/GAR 161,511 PC A03/MF A01 
CONF-9109191-1 

Increasing the 

DE91014540/GAR 
CONF-9109193-1 

Use of scan paths in the debugging and testing of the EP- 


SILON-2 research cot 

DE91014893/GAR 161,676 PC A03/MF A0O1 
CONG-R-0105 

U.S. Overseas Loans and Grants and Assistance from 

International Organizations. Hoey ey and Loan Authori- 


zations, July 1, 1945-Septernber 
PB91-221127/GAR 161,066 PC A11/MF A03 


COO-2271-114 
Theoretical ~¢ energy physics. Research report, May 1, 


1990--April 30, 1991. 

DE91013639/GAR 163,500 PC A03/MF A01 
CRA-571 

Impact of Oxy ints = Natural-Gas- 

Based stoeimehing 9 Technologies. To Topical Report, Septem- 

ber-November 1 


OR-24 


of transportation et 


ineers. 
161,307 PC A03/MF A01 


VOL. 91, No. 22 


PB91-232124/GAR 
CRDEC-CR-105 

Receptor Based Fiber Optic Microsensor Develop! 

AD-A238 491/5/GAR 161,087 PC Aba) MEE A01 
CRH-91-21 

Performance Implications of Synchronization Support for 


Parallel FORTRAN Programs. 
AD-A238 493/1/GAR 161,502 PC A03/MF A01 


CRHC-91-22 
Fault-Tolerant Computing: A 
AD-A238 266/1/GAR 
CRM-91-63 
Ss le for the Soviet Far East: Political, Military, and Eco- 
nomic Trends Under Gorbachev. 
AD-A238 033/5/GAR 161,078 PC A03/MF A01 


CRREL-91-9 
Remote Sensing of Snow Covers Using the Gamma-Ray 


Technique. 
AD-A238 016/0/GAR 162,994 PC A03/MF A01 
CSDL-T-1083 
Multivariable Control of the 


lator System Usi 
N91-27540/4/GA 


pare cna 
Marker Recognition Using a Single ere. 
PB91-230076/GAR . “a 161,550 PC E10/MF E10 
CUED/C-MATS/TR-176 
Investigation of the Static and Fatigue Compressive Behav- 
iour of Carbon Fibre ere is inates. 
PB91-230086/GAR 62,259 PC E10/MF E10 
CUED/C-MATS/TR-177 
Experimental Study of the Variation of Wettability of SMDs 


Using the Micro-Wetting Method. 
PB91-225896/GAR 162,176 PC E07/MF E07 


CUED/C-MATS/TR-179 
Fatigue Dama: mae ae —- of Composite Materials 2: A 


Damage Gro’ 
162,260 PC E06/MF E06 


161,789 PC AOS/MF A01 


Overview. 
161,494 PC A04/MF A01 


ice Shuttle ee Manipu- 
H2 and Hi - | Optimiza 
162,147 PC "A06/MF A02 


PB91- 20094/GAR 
CUED/C-MATS/TR-182 
Thermal Modelling of Surface Mount Devices Assemblies 


1). 

PB91-230102/GAR 161,624 PC E06/MF E06 
CUED/C-MATS/TR-183 

Thermal Modelling of Surface Mount Devices Assemblies 


PB91-230110/GAR 161,625 PC E06/MF E06 
CUED/D-SOILS/TR-237 
Numerical Simulation of Initial = alia Con- 


ditions in a Dynamic est. 

PB91-230128/GAR 161,125 PC E07/MF E07 
CUED/D-SOILS/TR-239 

Data of Centrifuge Tests on Quay Walls. 

PB91-230136/GAR 163,168 PC E10/MF E10 
CUED/F-INFENG/TR-53 


F-Projections: A Nonlinear Recursive Estimation Algorith for 


Neural Networks. 

PB91-226035/GAR 161,562 PC E06/MF E06 
CUED/F-INFENG/TR-54 

SYNFREC: h Synthesis from Recognition Using 

Neural Ne s. 

PB91-230144/GAR 161,432 PC E06/MF E06 
CWI-NM-R9016 

Stability of Collocation-Based Runge-Kutta-Nystroem Meth- 


ods. 

N91-26835/9/GAR 162,379 PC A03/MF A01 
CWI-NM-R9018 

NUMVEC Fortran Library Manual. Chapter: Partial Differen- 


tial Equations. Routine: |CGG3D. 
N91-26768/2/GAR 161,513 PC A03/MF A01 
D6-55699-1-PHASE-2 


Civil Tiltrotor Missions and Applications. Phase 2: The Com- 


mercial Passe 

N91-26126/3/GAR 160,815 PC A04/MF A01 
wig iy- nae 

da Compiler Evaluation Capability. Relea: 

AD-ADSB 259/6/GAR 161,492 
DE90617637/GAR 

Zukuenftige Entwicklungen und Aufgaben des Strahlens- 

chutzes. a 1988 des Oesterreichischen Ver- 

bandes fuer Strahlenschutz. (Future developments and 

tasks of radiation protection. Proceedings of the 1988 

——- convention of the Austrian Association for Radiation 


Protection). 

DE90617697/GAR 163,045 PC A09/MF A02 
DE91000616/GAR 

- of concrete structures in nuclear power plants. 

000616/GAR 163,066 BPC ‘(A03/MF A01 

DE91002051/GAR 

Com ees or CC eee study report. 

DE91002051/GAR 161,738 PC A13/MF A03 
DE91002165/GAR 

Fifteenth DOE solar sewers” research conference. 

DE91002165/GAR 61,206 PC A08/MF A02 
DE91002169/GAR 

Scanning tunneli 

Si:H and a-SiGe: 

31 January 1991. 


“eC ‘A03/MF A01 


microscopy studies of the surfaces of a- 
films. Annual report, 1 December 1989- 


DE91002169/GAR 
grr ome 


nalysis of a teetered, variable-speed rotor. Final r 
Dee O02 90/GAR 160,792 PC A04/MF A01 


DE91002223/GAR 


Activities of the Oil Implementation Task Force; Contracts 
for field projects and supporting research on enhanced oil 
— July-September 1990. Progress review No. 64, 
endi tember 30, 1990. 
01002223 GAI 162,839 PC A07/MF A02 


DE91002246/GAR 


Effect of alkaline agents on retention of EOR chemicals. 
DE91002246/GAR 162,840 PC A04/MF A01 


DE91004792/GAR 
peg of thick-walled hollow cylinder creep tests for evaluat- 


flow criteria for rock salt. 
D 91004792/GAR 161,334 PC A03/MF A01 
DE91005923/GAR 


In situ determination of desorbable methane content by use 
of three different decay functions. 
DE91005923/GAR 162,841 PC A03/MF A01 


DE91006050/GAR 
Average values of (235)U resonance parameters up to 500 


DE91006050/GAR 163,096 PC A03/MF A01 
DE91007636/GAR 

Yucca Mountain Site Characterization Project Bibli hogranty. 

-~ -December 1990. An update: Supplement 2, A 

5E91007696/GAR 163,056 PC A04/MF A01 
DE91007839/GAR 

Evaluation and validation of criticality codes for fuel dissolv- 


er calculations. 
DE91007839/GAR 160,746 PC A03/MF A01 


DE91008588/GAR 
Geometry based method of integrated engineering design, 


analysis, and optimization. 
162,166 PC A03/MF A01 


161,673 PC A03/MF A01 


lysi: 
DE91008588/GAR 
DE91009553/GAR 
Weldi sae. intermetallic alloys. 
DE91009553/GAR 162,323 PC A03/MF A01 
DE91009555/GAR 
paver acd bed a metals in liquid metal and gaseous 


its. Dra’ 
DEOTOONSSS/GAR 162,264 PC A03/MF A01 

DE91010105/GAR 
Westinghouse Hanford Company Engineering Indoctrination 


nae 
DE91010105/GAR 163,100 PC A03/MF A01 
DE91010632/GAR 
E ncy Planning and Community Right-To-Know Act 
PORA A). ing 


(EPC 
DE91010632/GAR 162,074 PC A09/MF A03 
DE91010898/GAR 


—— generator with integral down-draft dryer. Project 
tus report, January 1-March *, ane 
Degt01 0898/GAR 61,339 PC A03/MF A01 


DE91011138/GAR 


Advanced divertor experiments on Dill-D. 
DE91011138/GAR 161,687 PC A03/MF A0i 


DE9101 rare 


Computer lies of coal molecular structure 
DE9101 1393/GAR 161,751 PC A03/MF A01 


DE91011376/GAR 
Pome peptic radio ay ey dosimeter with average-dose re- 
i 


cording yy 

DE91011376/GAR 163,037 PC A03/MF A01 
DE91011388/GAR 

‘Ligand shuttle’ reactions of ftc hrome oxidase: Sp 

De91011388/GAR 162,477 PC A03/MF A01 
DE91011490 


Fluid driven torsional dipole seismic source. 
PAT-APPL-7-390 810/GAR 161,596 
PC NO3/MF A01 











DE91011503/GAR 
Microstructural characterization of solders and brazes for 


advanced packaging techno! 
DE91011503/G n° NOW: 6s 74 PC A03/MF A01 


DE91011537/GAR 


PCP/PFP programming models on the BBN TC2000. 
DE91011537/GAR 161,505 PC A03/MF A01 


DE91011548 
Toroids as NMR di 


flow systems. 
PAT-APPL-7-472 924/GAR 





in metal p probes and in 


163,043 
PC NO3/MF A01 


DE91011549 

Bi een upconversion laser. 

PAT-APPL-7-398 585/GAR 163,329 
PC NO3/MF A01 
DE91011550 

4 frequency rectenna. 

PAT-APPL-7-472 548/GAR 161,60 

PC NO3/MF A0t 
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DE91011551 
ee long distance, data transmission multiplexing 
ir 
PAT-APPL-7-472 546/GAR 161,408 
PC NO3/MF A01 
DE91011553 


Char-water slurry fuel and method of making. 
PAT-APPL-7-471 343/GAR 161,783 
PC NO3/MF A01 


DE91011554 

Variable volume calibration apparatus. 
PAT-APPL-7-471 342/GAR 162,125 
PC NO3/MF A01 
DE91011555 

Hi flywheel. 

PATA PL-7-471 341/GAR 161,811 
PC NO3/MF A01 
DE91011556 


lon-implanted planar-buried-heterostructure diode —. 
PAT-APPL-7-469 996/GAR 63,337 
PC NO3/ ME ‘A01 


DE91011558 
Mechanical a sey of particles a in fabricating su- 
poneee permanent magnetic materials. 
'AT-APPL-7-469 897/GAR 63,463 
PC NO3/ME A01 
DE91011561 
heey blade system for hi istance media. 
PAT-APPL-7-465 842/GA 161,198 
PC NO3/MF A01 
DE91011564 
VUV li ‘aphy. 
PAT-APPL-7-462 251/GAR 161,680 
PC NO3/MF A01 
DE91011565 


gee display method and apparatus. 
PAT-APPL- 461 964/GAR 161,649 
PC NO3/MF A01 
DE9101 pnel 

Glass mat 

PAT-, APPL? 7-461 5 597/GAR 163,190 
PC NO3/MF A01 
DE91011569 


Method and system for enhancing microbial motility. 
PAT-APPL-7-461 596/GAR 4 
PC NO3/MF A01 


DE91011570 
Extendable pipe crawler. 
PAT-APPL-7-461 591/GAR 162,140 
PC NO3/MF A01 
DE91011575 
Porous silicon formation and etching process for use in sili- 
con micromachining. 
PAT-APPL-7-478 376/GAR 162,228 
PC NO3/MF A01 
DE91011576 
a molten metal liquid pool volume. 
7 


Method of measu: meesuring a 
PAT-APPL-7-478 375/GAR 1 
PC NO3/MF A01 
DE91011578 
stirrer for NMR spectroscopy. 
PATAPPL. 7-478 BrI/GAR 
DE91011580 


In-situ ce peers probe. 
PAT-APPL-7-478 328/GAR 


go cl 


162,486 
PC NO3/MF A01 


161,172 
PC NO3/MF A01 


ite optical probe. 


Self-ref 
PAT- APPL 7-4 8 927/GAR 161,171 


PC NO3/MF A01 
DE91011584 
Coated x-ray filters. 
PAT-APPL-7-476 186/GAR 163,055 
PC NO3/MF A01 
DE91011585 
Diffractometer data collecting method and apparatus. 
PAT-APPL-7-476 184/GAR 163,464 
PC NO3/MF A01 


DE91011586 
Acoustic emission feedback control for control of boiling in 
a microwave oven. 
PAT-APPL-7-474 906/GAR 161,116 
PC NO3/MF A01 
a pl 


Positive tact, self retaining bearing seals. 
PAT- APPL-7-473 800/GAR 162,156 
PC NO3/MF A01 


DE91011588 
Water treatment method. 
PAT-APPL-7-473 794/GAR 162,045 
PC NO3/MF A01 
DE91011590 
Vacuum deposition of non-protein materials for use in anti- 
body detection assays. 


PAT-APPL-7-473 792/GAR 162,499 
PC NO3/MF A01 
DE91011594 


a, apparatus. 
PRA aoe oon 004/GAR 163,638 
PC NO3/MF A01 
DE91011595 
tus for monit x-ray beam alignment. 
PAT-APPL-7-406 06 003/ CAR st 163,637 
PC NO3/MF A01 
DE91011596 
Method for produci i lyureth 


3 ie eory 


bodies so prepared. 
PAT-APPL-7-400 856/GAR 





bodies and 


162,457 
PC NO3/MF A01 
DE91011597 
comparator. 
PAT APPLY 200 05 851 7eaR 161,648 
PC NO3/MF A01 
DE91011599 
semiconductor diode —s 


Integrated injection-lock 
PAT-APPL-7-400 621 1GAR 63,330 
PC NO3/ ME A01 
DE91011602 


Method and apparatus for improved Solids separation. 
PAT-APPL-7-389 471/GAR _ 161,877 


PC NO3/MF A01 
DE91011603 
Diffraction used as identifying markers. 
PAT-APPL- 3888 880/GAR a 162,124 
PC NO3/MF A01 
ae 
oF 5 fe maker. 
PAT. APPL-7-388 30 B70/GAR Ro 163,328 
PC NO3/MF A01 
DE91011605 
po af? tic valve. 
PAT-APPL-7-387 913/GAR 161,595 
PC NO3/MF A01 
DE91011606 
Composition and method of preparation of solid state 
laser rods. . - 
PAT-APPL-7-421 043/GAR 163,334 
PC NO3/MF A01 
DE91011607 
owe contaminant separator 
PAT-APPL-7-418 613/GAR 162,044 
PC NO3/MF A01 
DE91011608 
Multipulsed dynamic moire interferometer. 
PAT-APPL-7-418 069/GAR 


DE91011610 


fe method for Fyreconeggn machining crucibles 
‘om their enclosed ingots 


Nondestructiv: 
or molds from 


and castings. 
PAT-APPL-7-417 146/GAR 


PC Nos/Mi "a01 
DE91011611 


Remote control for anode-cathode adjustment. 
PAT-APPL-7-417 110/GAR 
DE91011612 

Improved bellows sealed plug 
PAT-APPL-7-414 359/GA\ 162, 186 
PC NO3/MF A01 
DE91011615 

Non-intrusive beam power monitor for high power pulsed or 

continuous wave lasers. 

PAT-APPL-7-412 713/GAR 163,331 
PC NO3/MF A01 
DE91011619 

| fiber stripper positioning apparatus. 
PAT-APPL-7-406 017/GAR 61,655 
PC NO3/MF A01 
DE91011620 

Process and ns omg weg for Porn ay | of pea materials 

from reactor fuel a dissolution. 

PAT-APPL-7-398 578/GAR 163,063 
PC NO3/MF A01 
DE91011621 

Method and device for controlling plume during laser weld- 

ing. 

PAT-APPL-7-298 577/GAR 162,177 
PC NO3/MF A01 
DE91011623 
weldability of nickel aluminide alloys. 


Method for improvii 
PAT-APPL-7-398 575/GAR 2 
PC NO3/MF A01 
DE91011624 
ee eetee eee a a 
ing ceramics. 
PATA L- 7397 617/GAR 161,654 
PC NO3/MF A01 
DE91011625 
Digital quadrature phase detection. 


163,332 
PC NO3/MF A01 


162,187 
PC NO3/MF A01 


DE91011666 


PAT-APPL-7-395 124/GAR 161,620 
PC NO3/MF A01 
DE91011626 


Multi-source solar simulator usii 
PAT-APPL-7-394 993/GAR Salita 161,890 
PC NO3/MF A01 


DE91011628 
ignitor with stable low-energy thermite igniting system 
BAT-APPL-7-390 853/GAR 163,178 
PC NO3/MF A01 
DE91011630 
Spherical ni - ‘ 
PAT-APPL-7-406 010/ GAR 163,179 
PC NO3/MF A01 
DE91011631 


Low density, resorcinol-f 
PAT-APPL-7-406 009/GAR 162,315 


PC NO3/MF A01 

DE91011632 

Method of correcting eddy current magnetic fields in parti- 

cle accelerator rove he chambers. 

PAT-APPL-7-502 589/GAR 163,640 
PC NO3/MF A01 
DE91011633 

R nickel-like erbium x laser. 

PAT APPL A Sot 210/GAR — 
DE91011637 

High call . ‘ 

throughput liquid absorption preconcentrator sampling 

PAT-APPL-7-499 602/GAR 161,040 
PC NO3/MF A01 
DE91011638 

Optical pattern eee 8 architecture 

Ro ey! corr algorithm. 

PAT-APPL-7-499 120/GAR 


DE91011639 


implementing the 
161,472 
PC NO3/MF A01 


Multiple direction vibration 
PAT-APPL-7-496 712/GAR 162,744 
PC NO3/MF A01 
DE91011641 
AT-APPL-7-494 286/GAR 163,044 

PC NO3/MF A01 
DE91011643 

method of its manufacture. 

PAT-APPL-7-490 896/GAR 162,218 
PC NO3/MF A01 
DE91011644 

Nested-cone transformer antenna. 

PAT-APPL-7-423 174/GAR 161,606 
PC NO3/MF A01 
DE91011646 

Seton panited ty apiand toler monie af saiuiedy low 

lumination sa pee by optical 


PAT- Rept: 7423 165/GAR 


169,335 
PC NO3/MF A01 
DE91011647 
Integrated coke, asphalt and jet fuel production process 
tus. 
PAT-APPL-7-422 479/GAR 161,781 
PC NO3/MF A01 
DE91011650 


PAT-APPL-7-449 181 /GAR 


DE91011653 


161,193 
PC NO3/MF A01 


Ei electrochemcial sensor 
PAT-APPL-7-448 475/GAR 162,485 
PC NO3/MF A01 
DE91011655 

Conducting fiber compression tester. 
PAT-APPL-7-447 475/GAR 162,253 
PC NO3/MF A01 


DE91011658 


roy nn i eae interferometry. 


Laser 
PAT- APPL 446 163,398 
PC NO3/MF A01 


DE91011660 


Gas ey ionization detector for gas chromatography. 
PAT-APPL-7-441 582/GAR 161,170 
PC NO3/MF A01 


DE91011662 
Carrier-lifetime-controlled selective etching process for 
semiconductors photochemical etching. 
PAT-APPL-7-441 025/GAR 162,227 
PC NO3/MF A01 
DE91011666 
Low profile thermite igniter. 
PAT-APPL.7.436 S7a/GAR 163,207 
PC NO3/MF A01 
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DE91011667 


Solid-state radioluminscent compositions and light sources. 
PAT-APPL-7-435 092/GAR 162, 
PC NO3/MF A01 


DE91011668 


Method and poms for formii ~ high-critical-temperature 
superconducting la’ A flat and/or elongated substrates. 
PAT-APPL-7-432 938/GAR 161,621 

PC NO3/MF A01 


DE91011676 
Neutron activated switch. 
PAT-APPL-7-428 681/GAR 163,042 
PC NO3/MF A01 
DE91011678 


Ring laser having 


an output at a single frequency. 
PAT-APPL-7-428 


540/GAR 163,336 
PC NO3/MF A01 
DE91011680 


Method and apparatus for nitrogen oxide determination. 
PAT-APPL-7-424 028/GAR 161,169 
PC NO3/MF A01 


DE91011681 
Method of bonding single crystal quartz by field-assisted 


PAT-APPL-7-490 895/GAR 


DE91011682 


162,217 
PC NO3/MF A01 


Video communications pee 
PAT-APPL-7-490 892/GAR 161,409 
PC NO3/MF A01 
DE91011683 
Method and apparatus for data decoding and processing. 
PAT-APPL-7-490 229/GAR 161,471 
PC NO3/MF A01 
DE91011687 
Method of measuring the dc electric field and other toka- 
mak parameters. 
PAT-APPL-7-486 660/GAR 163,399 
PC NO3/MF A01 
DE91011690 
Off-set stabilizer for ator output. 
PAT-APPL-7-484 321/GAR 161,623 
PC NO3/MF A01 
yp see 
ine coal cleaning via the micro-mag process. 
PAT. APPL-7-460 465/GAR 1,782 
PC NO3/MF A01 
DE91011698 
High brilliance negative ion and neutral beam source. 
PAT-APPL-7-460 464/GAR 163,639 
PC NO3/MF A01 
DE91011699 
R it on input for data flow computers. 
PAT-APPL-7-457 462/GAR 61,520 
PC NO3/MF A01 
DE91011702 
Fuel cell wa’ 


transport. 
PAT-APPL 7454 608/GAR 161,810 


PC NO3/MF A01 

DE91011703 

{ SQUID magnetometry and gradiometry. 
PAT-APPL-7-454 607/GAR 161,622 
PC NO3/MF A01 
DE91011704 

Improved molten metal containment vessel with rare earth 

oxysulfide or sulfide protective coating thereon and method 

of making same. 

PAT-APPL-7-420 488/GAR 162,343 
PC NO3/MF A01 
DE91011705 

X-ray laser. 

PAT-APPL-7-420 433/GAR 163,333 
PC NO3/MF A01 
DE91011706 

Firearm equipped with live round inhibiting means and 

method of making same. 

PAT-APPL-7-420 411/GAR 

PC NO3/MF Ht 

DE91011736/GAR 


Reactivity of pyrites tion density. 
DES1011796/GAR 161,752 PC A03/MF A01 
DE91011825/GAR 

Elastic tracking versus neural network tracking for very high 


multiplicity hb 
DE91011825/GAR 163,038 PC A03/MF A01 
DE91012224/GAR 


tion in blends of poly(butyl phthalate) 
and poly(ester-ether) segmented block c ; 
DE91012224/GAR 161,284 A03/MF A01 
DE91012235/GAR 


Failure mechanisms of fractured rock: A fracture coales- 


cence model. 
DE91012235/GAR 161,335 PC A03/MF A01 
DE91012360/GAR 





Framework ordering in ae molecular sieves 
studied by (27)Al double rotation NMR. 


OR-26 VOL. 91, No. 22 


DE91012360/GAR 
DE91012494/GAR 
—— pumped CO(sub 2) lasers using gaussian and 


Deotoi24e4/GAR 163,308 PC A03/MF A01 
DE91012531/GAR 
Development of ‘tatiiata fiber-reinforced silicon carbide 


FCVI composites. 
162,235 PC A03/MF A01 


161,250 PC A03/MF A01 


DE91012531/GAR 
DE91012535/GAR 


Mechanical performance of Alloy 333 to support ceramic 
barrier filters in a hot-gas cane system. 
DE91012535/GAR 162,284 PC A03/MF A01 


DE91012628/GAR 


Hed ppression in oil agglomeration of coal. 
DI 91012628/GAR 161,753 PC A03/MF A01 


DE91012949/GAR 


Thermolysis of surface-immobilized phenethyl phenyl ether. 
DE91012949/GAR 161,754 PC A03/MF A01 


DE91012956/GAR 


Role of solid-state interactions in the acid-catalyzed ther- 
molysis of surface-attached diphenylalkanes. 
DE91012956/GAR 161,739 PC A03/MF A01 


DE91012959/GAR 


Modeling extreme rainfall runoff events. 
DE91012959/GAR 162,813 PC A03/MF A01 


DE91012963/GAR 
Joint er peg as Research Project: Comparison 
of thermal agi for roof and th of 
por ge po isocyanurate insulation foamed with alter- 
DEO SINICA 161,121 PC A03/MF A01 
DE91013071/GAR 


Rf reference generation for the Ground Test Accelerator. 
DE91013071/GAR 163,496 PC A03/MF A01 


"anaes 
HF ce | report: The —_ of the killer micros. 
be01013127/GA 63,497 PC A12/MF A03 
DE91013226/GAR 


——- of the fourth workshop on radiative capture 


990, October 19-21, 1990. 
DEotor 3226/GAR 163,498 PC A17/MF A04 
DE91013307/GAR 


a studies of the Moderated Thermonic Heat Pipe Re- 


ctor (MOHTR) concept. 
DES! 013307/GAR 163,028 PC A03/MF A01 
DE91013378/GAR 


Identification of human errors of commission using Sneak 


Analysis. 

DE91013378/GAR 163,067 PC A03/MF A01 
DE91013386/GAR 

Progress in the development of a numerical tokamak. 

DE91013386/GAR 163,350 PC A03/MF A01 
DE91013388/GAR 


Texture development in CU-W composites 
DE91013388/GAR 162,236 PC A03/MF A01 


gyi owned 


nnual ener: 
Des101348 YGAR 


DE91013600/GAR 





161,832 PC A15/MF A03 


ite acti 





kc | emittance growth using a 
ie neutralization method. 
DE91013500/GAR 163,499 PC A03/MF A01 


DE91013512/GAR 
Molten Salt Reactor option for beneficial use of fissile ma- 


terial from dismantled S. 
DE91013512/GAR 163,046 PC A03/MF A01 
DE91013544/GAR 


Modulated molecular beam study of the surface mediated 
recombination reaction: O(1.5 eV) + NO (yields) NO2. 
DE91013544/GAR 162,307 PC A03/MF A01 


DE91013576/GAR 


Non-steady wave oo. and the fourth-power law. 
DE91013576/GA 163,478 PC A03/MF A01 


DE91013609/GAR 


Evaluation of tank thermal expansion data in CALDEX. 
DE91013609/GAR 163,087 PC A03/MF A01 


DE91013639/GAR 
Theoretical high energy physics. Research report, May 1, 


1990--April 30, 1991. 
DE91013639/GAR 163,500 PC A03/MF A01 
DE91013640/GAR 


—— ple rey eg ~ ioral Progress 
16, 19: larch p-%. 
DES 1019640/ AR 63,507 "PC A03/MF A01 


DE91013641/GAR 
Continuing studies of the plasma beat wave accelerator. 


Progress r 
DE91013641/GAR 163,502 PC A06/MF A02 
DE91013643/GAR 


h experiments. Progress report. 
161,688 PC A03/MF A01 
DE91013644/GAR 


Research in theoretical nuclear physics. Progess oy 
DE91013644/GAR 163,503 PC A07/MF A02 


Reversed field tae 
DE91013643/GAR 


DE91013645/GAR 
Intelligent distributed control for nuclear power plants. First 
ee progress report, September 1989-Septem- 
DE91013645/GAR 163,068 PC A04/MF A01 
DE91013656/GAR 


poe wr degradation of a adsorbed on 
e carbons: Use of microwave ener. 
BESTO1SESe/GAR 161,951 PC A03/MF A01 


DE91013672/GAR 
Pressure dependence of the Curie-temperature in the 


pope pee YbNiSn. 
DE91013672/GA' 163,437 PC A03/MF A01 
DE91013688/GAR 


Neutron diffraction determination of the residual stress re- 
distribution in cracked —— tubing. 
DE91013688/GAR 462,285 PC A03/MF A01 


DE91013697/GAR 
New industrial heat pump applications to vegetable drying. 
Phase 1 final r 
DE91013697/GAR 163,241 PC A04/MF A01 
DE91013698/GAR 
New industrial heat pump applications to a fg snge BTX 
Fp te ty a petroleum refinery in southeastern Texas. Phase 
bEg1019606/GAR 163,242 PC A05/MF A01 
DE91013699/GAR 
New industrial ane ee Gene neeantens to e.cpaaty eae 
cals refinery. Phase 1 final report. 
DE91013699/GAR 163,243 PC A05/MF A01 
DE91013703/GAR 
pe of advanced nodal methods for hexagonal 


eactors. Technical progress report. 
Beoiot 703/GAR 963,097 PC A03/MF A01 


ape re fe oe 


theology on cold cap 
Degiorarit GAR 


DE91013722/GAR 
Precursors to Si-N-C-O ceramics: A reinvestigation of eo 


formation. 
163,057 PC A03/MF A01 





7 


January 1990- 1990. 
91013722/GAR 162,208 PC A03/MF A01 
DE91013723/GAR 

Semi-empirical study of CISIH2NHCH2CH2NH2: INDO and 
NDDO ies and relative energies. Progress report, 
January 1990- 
DE91013723/GAR 
DE91013736/GAR 
Process automation using combinations of process and ma- 
pwr — technologies with application to a continuous 
beet 018 3736/GAR 163,088 PC A03/MF A01 
DE91013738/GAR 


Development and testing of a diagnostic system for intelli- 
ent distributed control at EBR-2. 
E91013738/GAR 163,069 PC A03/MF A01 


DE91013741/GAR 
poe gene real-time diag 


161,251 PC A03/MF A01 


nostic concept using expert sys- 
S, qualitative reasoning a quantitative 
DED 741 /GAR 163,070 PC A03/MF A01 


DE91013742/GAR 
Structural distortion in RPt2Sn2 compounds (R = rare 


earth). 

DE91013742/GAR 163,438 PC A03/MF A01 
DE91013748/GAR 

Numerical and analytical analysis of thin laser-driven flyer 


ites. 
Be91019748/GAR 163,504 PC A03/MF A01 
DE91013755/GAR 


Hot atom reactive scatteri 
ments with acetylene and 
DE91013755/GAR 


DE91013756/GAR 
x-ray lithography at Berkeley’s Advanced Light Source. 


‘oceedii ae 
DESio1g /GAR 163,506 PC A10/MF A03 
DE91013771/GAR 


Comparison of protein patterns of xrs-5, a radiosensitive 
Chinese hamster ovary cell line, ey ise au! its radiore- 
sistant parent, using two-dimensional gel-electrophoresis. 

DES1013771 SOAR? 162,478 PC A03/MF A01 


DE91013780/GAR 


Activati: 


and photodissociation experi- 
ne. 
163,505 PC A13/MF A03 


n-hydi 





) > in alkanes and other 


organic molecules u: sing organotran: 
DE91013780/GAR_ 161, 187 187 PC "SC ADS/ME AD F A01 
yp en ge 


Reduction o' r+ deaaaaateatte} -Il beam. 
Deg1013854/GA 163,507 PC A03/MF A01 
DE91013847/GAR 
Defect modellii » HRTEM image simulation. 
DE91013847/GAR 163,309 
yy in rn 


curate determination of contact 
Dbe1012840/GAR 


PG A03/MF A01 


165.244 PC A03/MF A01 
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DE91013861/GAR 


Lattice properties of the Phase | BNL x-ray 
source obtained from fits to gee ey ta. 
DE91013861/GAR 63,508 PC A03/MF A01 


DE91013901/GAR 
Perturbation ony em for models of bursting electrical ac- 
~~ in pancreatic )-cells. 
DE91013901/GAR 162,479 PC A04/MF A01 
DE91013907/GAR 
—— of  aaaae Nuclear Physics Laboratory 
DEOTOISeOvIGAR 163,509 PC A06/MF A02 
DE91013908/GAR 


Nuclear progress 
DE91013908/GAR 
ee 


163,510 PC A03/MF A01 


nuclear physics. Annual progress 


1990-30. D Apt 1991. 
repay 80. 163,511 PC A03/MF A01 


DE91013917/GAR 
Two dimensional NMR and NMR relaxation studies of coal 
structure. Progress report, June 15, 1988-September 15, 


1988. 
DE91013917/GAR 161,755 PC A03/MF A01 


DE91013924/GAR 


LIAM: A Linear Induction itor Model. 
DE91013924/GAR 163,512 PC A03/MF A01 
DE91013925/GAR 

spectra for Lawrence Livermore Na- 


Laboratory. 
DE91013925/GAR 162,787 PC A03/MF A01 
DE91013928/GAR 

Thermal is of the 450 MW(t) modular high-tempera- 
ture reactor under depressurized conduction 
cooldown. 
DE91013928/GAR 163,071 PC A03/MF A01 
DE91013933/GAR 
He Annual report, January 1, 1990-Decem- 


ber 31, 1990. 
DE91013933/GAR 163,351 PC A04/MF A01 
DE91013936/GAR 


What is the Federal 
DE91013936/GAR 


DE91013946/GAR 


tion Proj 
760,798" PC A03/MF A01 


Comparative of the reactions of the metal oxides with 
H2S and SO2. Technical progress report, September-De- 
cember 1990. 
DE91013946/GAR 161,840 PC A03/MF A01 
DE91013955/GAR 


Polar Research Board annual report 1988 and future 
DE91013955/GAR 162,995 PC A04/ 


DE91013959/GAR 


—— for IFR fuel criticality in ZPPR-21. 
DE91013959/GAR 163,072 PC A07/MF A02 
DE91013985/GAR 


F A01 


SLC positron source pulsed flux concentrator. 
DE91013985/GAR gs 163,513 PC A03/MF A01 
DE91013986/GAR 


at high radiation levels. 
163,514 PC A03/MF A01 


Beam size measurement ai 

DE91013986/GAR 
DE91014004/GAR 

por approach to recycling mixed plastics from shred- 

DE91014004/GAR 161,952 PC A03/MF A01 
DE91014006/GAR 


Solubility of FeCi2 in molten NaCl-AICI3. 
DE91014006/GAR 161,252 PC A03/MF A01 


DE91014008/GAR 


and fabrication issues for small-scale SMES. 
DE91014008/GAR 163,439 PC A03/MF A01 


DE91014020/GAR 


Cm coolant for ARIES-IlI. 
DE91014020/GAR 
DE91014023/GAR 


fe toe alpha detectors. 
DE9101 /GAR 


DE91014029/GAR 
AGS booster tune meter kickers. 
DE91014029/GAR 
DE91014039/GAR 
Thermodynamic and kinetic aspects of surface acidity. 
DE91014039/GAR 161,253 PC A03/MF A01 
DE91014046/GAR 


163,015 PC A03/MF A01 
163,039 PC A03/MF A01 


"163,515 PC A03/MF A01 


development for production of coal/sorbent ag- 
— Technical report, December 1, 1990-Februay 
DE91014046/GAR 161,756 PC A03/MF A01 
DE91014048/GAR 
Chemical coal cleaning using selective oxidation. Technical 
eae * “Sie 28, 1991. 
91014048/GAR 161,841 A03/MF A01 
DE91014049/GAR 
Ultrasound-promoted chemical desulfurization of Illinois 
coals. Technical (quarterly) report, December 1, 1990-Feb- 
ruary 28, 1991. 


DE91014049/GAR 

DE91014056/GAR 
VHF EPR determination of the chemical forms Hy 
sulfur in coal. ae ev Weeteanes capers, Keema *, 


February 
Deg1014056/GAR 161,758 PC A03/MF A01 
DE91014059/GAR 


161,757 PC A03/MF A01 


pa Emissions Data Base and Evaluation System 
s DES): Technical and system documentation of Version 
DE91014059/GAR 161,842 PC A06/MF A02 
DE91014060/GAR 
Stable carbon isotope analysis of materials. 
wy technical progress report, July 1-September 30, 
bE1014060/GAR 161,759 PC A06/MF A02 
rr ees 
Proof of concept and performance optimization of 
ea oa ve cnt somata ton. Ca 
March 20, 1991. 
DE91014061/GAR 161,760 PC A03/MF A01 
DE91014063/GAR 
Catalytic fabric filtration for simultaneous NOx and particu- 
control. Quarterly technical progress report, January 1- 
March 31, 1991. 
DE91014063/GAR 161,843 PC A03/MF A01 
DE91014070/GAR 
of organics and chlorinated organics 


with TEES Il. 
DE91014070/GAR 162,031 PC A03/MF A01 
DE91014071/GAR 

Heat resistant Sn See eee Rae tes 


space nuclear 1 
DE91014071/GAR 163,029 PC A03/MF A01 
yrs 


Overview of Heat Cycle Research project. 
Dee1014072/GAR 161,796 PC A03/MF A01 
DE91014073/GAR 


ee ee ee 


§631014073/GAR 163,030 PC A03/MF A01 
DE91014078/GAR 
Prospects for tunes near the integer at the Fermilab PBAR- 


P Collider. 

DE91014078/GAR 163,516 PC A03/MF A01 
DE91014079/GAR 

QCD tests at CDF. 

DE91014079/GAR 
DE91014083/GAR 


163,517 PC A03/MF A01 


Temperature effects on waste glass performance. 

DE91014083/GAR 163,058 PC A03/MF A01 

DE91014084/GAR 
Vee of sl Noninvasive 


egio1s0es) 7eAR- : 


ae nin 


for the in situ 
1, Literature review. 
161,953 PC A03/MF A01 


on ae Plan for the WIPP Ex- 
imental-Waste ey a 
91014086/ a 163, A03 1 
pare GA PC /MF AO 
DE91014089/GAR 


PBF/BNCT a February 1991. Volume 5, No. 

DE91014089/GAR 162,449 PC AOS/ME AO1 
DE91014094/GAR 

Brief analysis and description of transuranic wastes in the 

subsurface area of the radioactive waste manage- 


ment complex at INEL. 
DE91014094/GAR 


DE91014095/GAR 
Hydrothermal opportunities and challenges in the basin and 
DE91014095/GAR 161,797 PC A03/MF A01 
DE91014096/GAR 
Personnel be eel total-encapsulating suit de- 
contamii — using shower 1Oh047 | 
DE91014096/GAR PC A04/MF A01 
DE91014097/GAR 


163,060 PC A04/MF A01 


waste site assessments. 
161,954 PC A03/MF A01 


Characterizing soils for 
DE91014097/GAR 
DE91014099/GAR 
Tensil 
000 h. 


to 50, 
DE91014099/GAR 
DE91014100/GAR 
uci ge aieemaeaemamaieaaiatiaaaathica bitte 
DE91014100/GAR 162,324 PC AQ3/MF A01 
eee 


Desiots oer IGAR of Nn eeeeD 162,209 PC 5° OG Ata/MF A01 
DE91014110/GAR 
tion anamorphic beam 


Adjustable expander. 
91014110/ 163,310 PC A04/MF A01 
DE910141 volo 


and microstructure of Alloy 718 thermally 
162,286 PC A03/MF A01 


Surface chemistry of GaAs atomic layer epitaxy. 
DE91014112/GAR 161,254 mC ‘(A03/MF A01 
yor te naan 

nergy dependence of the T(sup > ) Gamow-Teller 
cree ep chal canis) cbeareed tha bs P) ) aon 


DE91014178/GAR 


DE91014115/GAR 163,518 PC A10/MF A03 
DE91014116/GAR 


Section 3 stress analyses of nonstandard piping compo- 


nents. 
DE91014116/GAR 163,073 PC A03/MF A01 
DE91014119/GAR 
neutron fluences and gamma/x-ray fluxes with 


CCD cameras. 
DE91014119/GAR 163,519 PC A03/MF A01 
DE91014120/GAR 
surface analysis —s matrix textural features clas- 


DES101s120 Gan 163,040 PC A03/MF A01 
DE91014122/GAR 
costs of electric with 
utility compliance proposed 
Desto1412a/GAn 161,844 PC AQS/MF A01 
DE91014128/GAR 
investigation of the Pu(IV) nitrate com- 
7 ion exchange resins. 
91014128/GAR 163,089 PC A03/MF A01 
DE91014137/GAR 


DE9101 area 


performance. 
161,564 PC A03/MF A01 
DE91014138/GAR 


Johnston Island air 


1014198/GAR 
DE91014139/GAR 


monitoring systems user's guide: 


ad landard operating eae nae 


impact of extending exploratory 
ills nonweided tuff unit at Yucca 


161,912 PC A04/MF A01 


Assessment of 
shafts into the 
Mountain, 
DE91014139/GAR 
DE91014141/GAR 


Deeroiaiatraae ee eee 
DE91014141/GAR 163,520 PC A03/MF A01 
DE91014142/GAR 

Bipolar and unipolar tests of 1.5m model SSC collider 


bs at Fermilab. 
91014142/GAR 163,521 PC A03/MF A01 
DE91014143/GAR 


Model performance of the new Tevatron Collider lattice. 
DE91014143/GAR 163,522 PC A03/MF A01 


DE91014144/GAR 


enerey luminosity in the Fermilab Tevatron. 
DE9101 NAGAR 163,523 PC A03/MF A01 
DE91014147/GAR 


Realistic of microwave effects on the 
evolution cri aa by in 
DE91014147/GAR 163,524 PC A03/MF A01 
DE91014148/GAR 
i and prototype performance of the 


F Main | dipole. 

DEsiO141aa/GAR 163,525 PC A03/MF A01 
DE91014150/GAR 

Tests of 40 mm SSC dipole mode! magnets with vertically 


split yokes. 

DE91014150/GAR 163,526 PC A03/MF A01 
DE91014151/GAR 

—- aaa Reactor Critical eee safety analysis 


ee review. Revision 1 
910141 GAR 163,074 PC AO5S/MF A01 
DE91014152/GAR 


INEL BNCT 
DE91014152/ 62,450 


DE91014156/GAR 
accident in the K-reactor and the sensitivi- 


of ECS delivery 
Be31014156/GAR 163,075 PC A04/MF A01 
DE91014167/GAR 


— eo No. 4 
PC A04/MF A01 


control using electrostatic cur- 


= (rootef pete experiments). 
DE91014167/GAR 


161,919 PC A06/MF A02 
DE91014171/GAR 


Industrial consortium for the utilization of the geopressured- 


— resource. 
:91014171/GAR 161,798 PC A03/MF A01 
DE91014172/GAR 

Laser based technique for particle sizing to study two 

| expansion in turbines. 

91014172/GAR 161,357 PC A03/MF A01 

DE91014175/GAR 
/cost SS ee See decontamination at 


the St. Site, 
DE91014175/GAR 161,914 PC A04/MF A01 
DE91014176/GAR 
Pacific Northwest Laboratory annual 
Assistant Secretary for Environment, 
Part 5: , and Assurance. 
DE91014176/GAR 161,891 PC A04/MF A01 
DE91014178/GAR 
Fusion with highly spin 


October 1, 1 
91014178/GAR 


November 15, 1991 


for 1990 to the 
Health. 


Ho and D(sub 2). Final 
163,016 PC A03/MF A01 


OR-27 
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DE91014179/GAR 
National Council on Radiation Protection and Measure- 
ments semiannual technical progress report, March 1989- 
Deb1014178/GAR 162,589 PC A03/MF A01 

DE91014183/GAR 
Methane formation and retention in coal. erly techni- 


Quart 
cal progress wear January 31, 1991-March 31, 1991. 
DE91014183/GAR 162,842 PC A03/MF A0O1 
DE91014186/GAR 


Applications of micellar enzymology to clean coal technolo- 


. Sixth quart 
BisrorateeGar 162,507 PC A03/MF A01 
DE91014187/GAR 
microparticles. (Quarterly report), 


= sree 
December 1, 1990-February 28, 1991. 
Deot014187/GAR 161,846 PC A03/MF A01 


DE91014191/GAR 
je yew of tee and low NOx burners on a wall 
nical progress report No. 2, January 1, 


190t-March 31, 1991. 

DE91014191/GAR 161,847 PC A03/MF A01 
DE91014192/GAR 

et een Gan. Quarterly report, 1 January-31 

DE91014192/GAR 161,761 PC A06/MF A02 
DE91014197/GAR 


Thin film ee sensor. 
DE91014197/GAR 


gp nt 


161,164 PC A03/MF A01 


lon activation in a quadrupole ion 
DE91014205/GAR 


DE91014206/GAR 
Formation of substituted benzene radical cations via ion/ 
molecule reactions with i nzene. 
DE91014206/GAR 161,188 PC A03/MF A01 
DE91014209/GAR 
Corrosion po ally nace of iron aluminide (Fe3Al) in coal 
environments. 


DED10142 4209/GAR 162,265 PC A03/MF A01 
DE91014217/GAR 


ro tea erage Le additions and 10% cold work on the 
cicnsieth ture strength of — 30Ni-Fe alloys. 
91014217/GAR 62,325 PC A03/MF A01 


DE91014223/GAR 
Effects of Sa an aaa of 
chlorinated solvents by mothenotophc ba 
DE91014223/GAR 162,032 PC A A03/MF A01 
DE91014228/GAR 
Critical ap eee 
Beo1014e6/GAR 
DE91014229/GAR 
Synthesis and reactivity of compounds containing rutheni- 


um-carbon, —— and -oxygen bonds. 
DE91014229/GA 


161,189 PC A19/MF A04 

DE91014233/GAR 
Plasma immersion surface modification with metal ion 
91014233/GAR 163,440 PC A03/MF A01 


DE91014234/GAR 
Design and test of a model pole for the ALS U5.0 undula- 


tor. 
DE91014234/GAR 163,528 PC A03/MF A01 
DE91014236/GAR 


Invariant metrics for Hamiltonian systems. 
DE91014236/GAR 63,529 PC A03/MF A01 


DE91014238/GAR 


163 527 PC A03/MF A01 


strong neutron absorbers hetero- 
rwilherot | uranyl nitrate solution. 
163,098 PC A03/MF A01 


aw NEPA: A panel discussio 


Future chal 
DE91014238/ 162,075 Pe "A03/MF A01 
a snare rly 


Experimental assessment and modeling of organic com- 
mass-transfer rates in multiphase subsur- 


fi con eport. 

lace lems. ess ri 

DE91014241/GAR 162,033 PC A03/MF A01 
ge tye 


A oa (Semi-annual 


Gates ae ae 
report. 1990-February 16, 199 
910142 TGAR 161,762 ‘bc A03/MF A01 
DE91014245/GAR 


Confined zone dispersion flue gas desulfurization demon- 

ey report No. 1, October 13, 1990-January 

DE91014245/GAR 161,848 PC A03/MF A01 
DE91014246/GAR 

Granular chute flows of smooth 


report, January 1, 1991-March ‘31, 1991, 
BestoTas4e GAR 161,763 PC A03/MF A01 
DE91014247/GAR 


Advanced Flue Gas Desulfurization (AFGD) Demonstration 
progress report No. 1, — 20, 
989-March 31, 1990 and April 1, 1990-June 30, 1 
be91014247/GAR 161,849 BC A03/ ME A01 
DE91014248/GAR 
Dense inclined flows: 


technical ess 
DE91014248/GAR 


OR-28 


and experiments. Quarterly 
January 1, 1991-March 31, 1991. 
161,764 PC A03/MF A01 


VOL. 91, No. 22 


DE91014251/GAR 
Surveillance of Site A and Plot M. Report for 
DE91014251/GAR 161,915 PC A04/ME A01 
DE91014253/GAR 
lon transmission studies of mulitple-sector isotope-ratio 


mass spectrometers. 

DE91014253/GAR 163,530 PC A03/MF A01 
DE91014255/GAR 

Fission product retention in TRISCO coated = particle 

fuels subjected to HTR simulated core heati 

DE91014255/GAR 163,090 A03/MF A01 
DE91014258/GAR 

Chemical characterization of microparticles by laser abla- 

tion in an ion mass spectrometer. 

DE91014258/GAR 161,165 PC A03/MF A01 
DE91014261/GAR 

Transition metal activation and functionalization of carbon- 

——. a. Progress report, December 1, 1989--No- 


ember 30, 
DE91014261 /GAR 161,190 PC A03/MF A01 
DE91014262/GAR 
Results of 500-hour ter/int diate t tt 
— er tube corrosion tests in the MHD coal fired flow fa- 
DES1014262/GAR 162,266 PC A04/MF A01 
DE91014273/GAR 
—— erm of pene product — during depres- 


conditio' 
BE91014273/6AR 161,916 PC A03/MF A01 
DE91014274/GAR 





precipitation in a 17/4 PH steel: 
study. 
163,094 PC A03/MF A01 


Characterization of 

A combined APFIM/TI 

DE91014274/GAR 
DE91014278/GAR 

Concentration of remote-handied, transuranic, sodium ni- 

trate-based sl using agitated thin-film evaporators. 

DE91014278/GAR 161,917 PC A03/MF A01 
DE91014285/GAR 

ce gee of a hypercube database system. Final 

, July 1, 1988-June 30, 1991. 

DE91014285/GAR 161,506 PC A04/MF A01 
DE91014288/GAR 

Sawteeth in the MST reversed field pinc! 

DE91014288/GAR 165052" PC AO5/MF A01 
DE91014310/GAR 

= wildlife studies at Yucca Mountain, Nye County, 

lev: 


a 
DE91014310/GAR 162,959 PC A03/MF A01 
DE91014313/GAR 
Environmental ment obj 


, impact potential 
lanning for E 
jada. 


site characterization at 


DE91014313/GAR 161,918 PC AQ5/MF A01 
DE91014318/GAR 
Neutron dose equivalents at the Advanced 
Calculation using the MORSE code vs estimat 
DE91014318/GAR 
DE91014320/GAR 


Development of LBL PhoSNOX combined NOx/SO2 treat- 


ment process. 

DE91014320/GAR 161,850 PC A03/MF A01 
DE91014322/GAR 

Borehole Radar Evaluation Program: Antenna designs for 

optimal directionality. 

DE91014322/GAR 162,788 PC A04/MF A01 
DE91014323/GAR 

PNC/SNL SERAPH advanced test reactor feasibility study. 

DE91014323/GAR 163,048 PC A11/MF A03 
DE91014325/GAR 

—_ porosity models for solute transport at Yucca Moun- 


5E51014925/GAR 161,919 PC A03/MF A01 
DE91014326/GAR 

Technical summary of the Performance Assessment Calcu- 

lational Exercises for 1990 (PACE-90). Volume 1, ‘Nominal 

pene ag -oucl rogeologic meters and calculational 

results: Yucca Mountain Site acterization Project. 

DE91014326/GAR 161,920 PC A09/MF A02 
DE91014327/GAR 

Mineralogy of the Culebra Dolomite Member of the Rustler 

Formation. 


DE91014327/GAR 163,061 PC A06/MF A02 
ay Rin oa 


Source: 
values. 
162,590 PC A03/MF A01 


Construction of the molten salt — and valve loops. 
beo1014328/GAR 161,818 PC A05/MF A01 
DE91014332/GAR 
Final report on 
(metallization sen pee. 
DE91014332/GA\ 
DE91014333/GAR 
UFO (UnFold Operator) default ~~ format 
DE91014333/GAR 61,507 PC A03/MF A01 
DE91014334/GAR 


— Vv ee electromagnetic interface characteris- 


tics: Problems 
DE91014334/GAR 161,444 PC A03/MF A01 
DE91014338/GAR 
Synchronization of replicated data in parallel database sys- 
tems. 


ae high temperture electronics 
161,689 PC A99/MF E06 


DE91014338/GAR 
DE91014339/GAR 
C inet 


161,508 PC A03/MF A01 





for message-based multicom- 


pase systems. _ 
E91014339/GAR 161,445 PC A03/MF A01 


DE91014340/GAR 
Performance luati Iti 
DE91014340/GAR 

DE91014348/GAR 


Concurrent access to O-trees. 
DE91014348/GAR 


DE91014354/GAR 
Quantum chromodynamic quark model ae of hadron and 
= weeny hy systems. Progress report, December 1990-No- 
DE91014354/GAR 163,531 PC A03/MF A01 
DE91014358/GAR 


pny controlled fusion a am. ress 
, November 1, 1990-October 31, a = 
DES 1014358/GAR 163,369 BC A03/MF A01 


DE91014359/GAR 
Creation of multi-Degree-Of-Freedom mechanisms for robo- 
Sane. Progress report, September 1990-August 
DE91014359/GAR 162,179 PC A03/MF A01 

DE91014360/GAR 
Joint proposal for US/USSR on nonlinear dynamics and 
jasma transport. Progress report, September 15, 1990- 

tember 14, 1991. 

DE91014360/GAR 163,354 PC A03/MF A01 

DE91014361/GAR 


Magnetic resonance and optical spectroscopic studies of 
wa Progress report, December 1, 1988-November 
DE91014361/GAR 161,255 PC A03/MF A01 

DE91014364/GAR 
per of Fad oy “car modons in the presence of tempera- 


R 
beefs 014364/GAR 163,355 PC A03/MF A01 
ee 
Technical 





161, 509° "OC A n03/ ME A01 


161,510 PC A0S/MF A02 


to oy an Integrated Re- 
P development pian 


161,717 PC A10/MF A03 


plan 
source Plann IRP) process: The IR 
for the ae tin. 


of Austin. 

DE91014370/GAR 
DE91014383/GAR 

Photoinduced charge and energy transfer processes in 

lecular aggregates. Progress report, 1 “holy 1988-31 May 

DE91014383/GAR 161,207 PC A03/MF A01 
DE91014384/GAR 

Inelastic scattering in condensed matter with high intensity 

moessbauer radiation. Progress report, December 1, 1991- 

November 30, 1994. 

DE91014384/GAR 163,532 PC A03/MF A01 
DE91014390/GAR 


Understanding susceptibility of in-core Sompananne to irra- 
diation-assisted stress corrosion crackii 
DE91014390/GAR 162,287 PC A03/MF A01 


yap cnt onat 


ization of the microfiltration effluent treatment 
91014391 /GAR 161,921 PC A03/ Fadi 


DE91014392/GAR 
Engineering model for coal devolatilization. Quarterly report, 
March 15, 1988-June 15, 1988. 
DE91014392/GAR 161,765 PC A04/MF A01 


DE91014383/GAR 


yg 
DE91014393/GA 
ges 


Vaenee uncertainty analysis: Volume 2. 
9101 §304/0AR 163,689 PC AO5/MF A01 


DE91014400/GAR 
Electron collisions with positive ions. Final report, April 1, 


1984-June 14, 1990. 
DE91014400/GAR 163,533 PC A03/MF A01 


DE91014443/GAR 


dred oa devoiatilization. Quarterly report, 
emer 
161, 766 PC A03/MF A01 


in mixed oxides. P' report. 


Defects and trai 
DE91014443/GAI 162,210 © A03/MF A01 
DE91014444/GAR 


Bioelectromagnetics Society eleventh annual meeting, 
1989. Abstracts. 
DE91014444/GAR 162,591 PC A05/MF A02 


part een 


Integrated ‘coach to analyzing command and con 
DES 01 /GAR 162,707 PC ASI ME ‘A01 


DE91014447/GAR 
Alternative materials for solid oxide fuel cells: Chromite 
int nections. 


intercon . 
DE91014447/GAR 161,806 PC A03/MF A01 
aeeaae 


System Safety Assessment report. Fina! report. 
DED TONaS4/GAR 163,049 PC A03/MF A01 


DE91014457/GAR 


Inverse problem in ion. 
DE91014457/GAR 163,534 PC A03/MF A01 
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DE91014458/GAR 
Photodisintegration of the deuteron at medium and high en- 


DE91014458/GAR 163,535 PC A03/MF A01 
DE91014460/GAR 

Assessment of improved fi 

in VICTORIA against the ORNL H and vi VI tes! 

DE91014460/GAR 161,922 Pe A03/MF A01 
DE91014461/GAR 

Analysis of condensation and evaporation of ammonia/ 

water mixtures in matrix heat-ex 

DE91014461/GAR 163,245 PC A03/MF A01 


DE91014462/GAR 
—- Ae pene flow frictional pressure drop: Part 2, A 
method for data correlation 
E91 O14462/GAR 163,246 PC A03/MF A01 
DE91014463/GAR 
flow frictional pressure drop: Part 1, 
ers and friction factors for air-water mixture. 


Critical parameters 
DE91014463/GAR 163,247 PC A03/MF A01 
DE91014464/GAR 


Biofouling and corrosion fouling of plain and enhanced alu- 


minum surfaces. 

DE91014464/GAR 163,138 PC A03/MF A01 
DE91014465/GAR 

Prediction of the pi 

tubes with numerical 

DE91014465/GAR 
DE91014467/GAR 

Energy and cost impact of materials separation on munici- 


waste combustors. 
91014467/GAR 161,851 PC A03/MF A01 
DE91014468/GAR 


Integration of a dessicant cooling system with a stag tur- 
bine and an absorption ition cycle to meet the total 
— Ry requirements of small- and medium-size 


DE91014468/GAR 161,801 PC A03/MF A01 
DE91014470/GAR 





drop in tr Pp d-rib 
"169,248 PC A03/MF A01 


Fixture efficiency program. 

DE91014470/GAR 
DE91014471/GAR 

ood imaging of antiphase boundaries in GaAs grown on 

DE91014471/GAR 163,311 PC A03/MF A01 
DE91014474/GAR 


161,108 PC A03/MF A01 


Two gauge boson physics at future colliders. 
DE91014474/GAR 163,536 PC A03/MF A01 
gree 
in the synfuels industry. 
D B1014477/GAR 161,852 PC A14/MF A03 
DE91014497/GAR 


Annual prospects for world coal trade 1991 
DE91014497/GAR 161,767 PC AQ7/MF A02 
DE91014504/GAR 
Devel it of liquid and gas chromatographic methods 
for the determination of water. 
DE91014504/GAR 161,166 PC A08/MF A02 


DE91014505/GAR 


INEL BNCT fo Monthly bulletin: Volume 5, No. 3. 
DE91014505/GAR 162,451 PC A0Q3/MF AO1 


DE91014512/GAR 
Poctaintnoes amen transfer in coteset polymers. 
Progress report, May 1, 1988-October 3 
DE91014512/GAR 161288" PC A03/MF Ao1 
gy ogee goal 

molecular systems. Progress report, 


June 900-Aprl 31, 1991. 
DES1014519/GAR 161,191 PC A03/MF A01 
DE91014520/GAR 


Tactical and relocatable secu 
DE91014520/GAR 


DE91014521/GAR 
Selective sorptive effects with ications to paraffins and 
a separations. Final technical report, 1985- 

1989. 
DE91014521/GAR 161,768 PC A03/MF A01 
DE91014527/GAR 

Malignant transformation of diploid human sts by 
transfection of onocogenes. Progress report, po 7 

1990-June 1, 1991. 
DE91014527/GAR 162,480 PC A03/MF A01 

DE91014528/GAR 
ler simulation of clay-chemical-water interac- 


‘comput 
tions. (Phase 2, Final report). 
begi014608/GAR 161,955 PC A03/MF A01 


DE91014529/GAR 
a of pattern formation at liquid interfaces. Progress 


June 1, 1990-May 31, 1991. 
D 91014529/GAR 163,249 PC A03/MF A01 
DE91014530/GAR 


LLE review, Quarterly report, January-March 1991. Volume 
46. 


DE91014530/GAR 163,356 PC A0S/MF A01 
DE91014531/GAR 


Northeast regional biomass energy program. Final report, 
August 198! lember 1990. 


lems. 
rie PC A03/MF A01 


DE91014531/GAR 
DE91014536/GAR 
Reactive characterization as a probe of the nature of cata- 


ae report. 
Beei0Ta5967 AR 161,256 PC A03/MF A01 
DE91014537/GAR 


Defects and = ie in mixed oxides. 
DE91014537/GAI 163,840 
DE91014538/GAR 


DC CICC pny magnet design, 
oa ae at ancepenm Quarterly progress 


161,807 PC A03/MF A01 


161,853 PC AQ3/MF A01 


‘ess report. 
A03/MF A01 





D 91014538/GAR 
DE91014540/GAR 
Increasing the 
DE91014840/GAR AR 
DE91014541/GAR 
Alloy development of Fe3Al for improved creep rupture 


5ES1014541/GAR 162,288 PC A03/MF A01 
DE91014544/GAR 


cna of tungsten-188 and osmium-194 in a nuclear 
ctor for new clinical generators. 
beste 01 4544/GAR 162,452 PC A03/MF A01 
DE91014546/GAR 


He eae Lge fabrication of Fe3Al-based alloys. 
DE91014546/GAR 162,289 PC A03/MF A01 


yy onde 


and fabrication of iron aluminides. 
DE 101 4347 /GAR 162,290 PC A03/MF A01 


DE91014548/GAR 
a of fracture surfaces i t dolomite rock, Cule- 


bra ite Member, Rustler Forma’ 

DE91014548/GAR 162,789 PC A04/MF A01 
DE91014549/GAR 

Environmental Audit, Weldon Spring Site Remedial Action 

DE91014549/GAR 161,923 PC A10/MF A03 
DE91014551/GAR 


of transportation 
161,30, Sof eC PC A03/MF A01 


Summary of emittance control in the SLC lina 
DE91014551/GAR 163,537 PC. A03/MF A01 
DE91014554/GAR 
= experience with SLC damping ring kicker mag- 
DE91014554/GAR 163,538 PC A03/MF A01 
gpm 


Beaton 01 4589/GAR as 503.599 PC A03/MF A01 
DE91014560/GAR 
SLC positron source flux concentrator modulator 
DE91014560/GAR 163,540 PC A03/MF AO1 
DE91014561/GAR 


Status of the SLC damping ring kicker system: 
DE91014561/GAR 163,541 PC | ‘(A03/MF A01 


DE91014562/GAR 


Satellite consteliation selection. 
DE91014562/GAR 


gerne 


” 162,740 PC A03/MF A01 


Program by No. 1. 
Oest o1ases 4564/GAR PC A15/MF A03 
DE91014567/GAR 


Simultaneous determination of nitric acid and uranium con- 
centrations in aqueous solution from measurements of 
electrical a or Consoli- 


dated Fuel Ri 
DE91014567/GAR °7169,091 PC A03/MF A01 
DE91014569/GAR 

— refrigerant dilemma for refrigerator-freezers: 


T or 

DE91014569/GAR 162,312 PC A03/MF A01 
DE91014572/GAR 

Graphite for the 

DE91014572/GAR 
ge gama 


"163,017 PC A03/MF A01 


Analysis of tal solidification and microstructures. 
DES OTMS7a/GAR 162,291 PC A03/MF A01 
DE91014576/GAR 

ORNL-2(A): Environmental effects on iron aluminides. 
DE91014576/GAR 162,292 PC A03/MF A01 
DE91014586/GAR 
in relational databases. 
161,511 PC A03/MF A01 





Safe ial integrity 
DE91014586/GAR 
pa et 
MPRF: lor synchronous acc 
Besto145677, oa 163,542 ny AO3/MF A01 


DE91014588/GAR 
Real world issues for the new soft x-ray synchrotron 
sources. 

DE91014588/GAR 163,543 PC A03/MF A01 

DE91014590/GAR 
poe RL iting decisions 
DE91 ISO GAR 


DE91014591/GAR 


161,802 PC A03/MF A01 


ation-to-detonation transition in granular HM. 
DE91014591/GAR 163,199 PC AOS ME A01 


DE91014640/GAR 
DE91014592/GAR 
Plant growth is influenced by glutami ynth cata: 
Beers 2/GAR 162,424 PC A03/MF A01 
DE91014595/GAR 





Pulsed power systems for the DARHT accelerators. 
DE91014595/GAR 163,544 PC ‘A03/MF A01 


DE91014596/GAR 
Bias in segmented oes ome 
ences between calibr: 
DE91014596/GAR 
py soe 


arising from size differ- 
and assay samples. 
160,747 *C. ‘a03/ME A01 


ites and physical sys 
162545 5 PC A03/MF A01 


91014598/ GAR 
DE91014599/GAR 
Muon-catalyzed fusion 
DE91014599/GAR 
DE91014600/GAR 


New model of rate dependent elastic 
DE91014600/GAR 162, 


DE91014601/GAR 
Future —— [aoe mm technology for high-energy 
E910 14601/GAR 161,653 PC A0Q3/MF A01 
DE91014602/GAR 
po ya high-voltage, infrared, laser-triggered, vacuum 
DE91014602/GAR 161,690 PC A03/MF A01 
DE91014603/GAR 
Induction cell breakdown e: 


——— Hydrotest (DAR 
DE91014603/GAR 
DE91014604/GAR 
REX, a 5-MV pulsed-power source for driving high-bright- 
ness electron beam . He 
DE91014604/GAR 163,548 PC A03/MF A01 
DE91014605/GAR 


163,546 PC A03/MF A01 


flow. 
PC A03/MF A01 


iments for the Dual-Axis Ra- 
Postity. 
163,547 PC A03/MF A01 


utilizing foil-fuse 


Procyon experiments opening switches. 
DE91014605/GAR 161,691 A03/MF A01 


DE91014606/GAR 


i effect duri 
Desvorssoe/GAn 


DE91014607/GAR 

eS 2 ee a es oe. & oe 
vortex dynamics of high temperature superconductors. 

DE91014607/GAR 163,441 PC A03/MF A01 

DE91014610/GAR 


Full-field Fabry-Perot interferometer. 
DE91014610/GAR 


DE91014613/GAR 


PC A03/MF A01 


162,119 PC A03/MF A01 


Flat connection, confi ee ey ye 
DE91014613/GAR 163,549 PC A03/MF A01 
DE91014617/GAR 


Measurements of retractable led 6061 aluminum 
operating in a vacuum 


electrical leads 

DE91014617/GAR 163,442 PC A03/MF A01 
DE91014619/GAR 

CS eee a Rae > 2 ee 

induction linac 

DE91014619/GAR 163,550 PC A03/MF A01 
DE91014620/GAR 

Low-emittance uniform density Cs(sup + ) sources for 

studies. 


heavy ion accelerators 

DE91014620/GAR 163,551 PC A03/MF A01 
DE91014621/GAR 

Rf cavity for the B-Factory. 

DE91014621/GAR 
DE91014625/GAR 


Commercial buildings characteristics, 1989. 
DE91014625/GAR 161,718 PC A16/MF A03 


DE91014626/GAR 


163,552 PC A03/MF A01 


monthly, June 1991. 
161,815 PC A09/MF A02 


Petroleum mark: 
DE91014626/GAR 
DE91014628/GAR 
Stable carbon isotope analysis of coprocessing materials. 
Final technical 
DE91014628/GAR 161,740 PC A07/MF A02 
DE91014636/GAR 
High temperature membranes for H(sub 2)S and ee 2) 
separations. Quarterly progress report, January 1, 1991- 
091014636/GAR 161,854 PC A03/MF A01 
DE91014638/GAR 
ae ay of octane enhancers during slurry- oy Fischer 
— —_ technical poten owen fe , January 
a 
DE91014638/GAR 161,741 PC A03/MF A01 
DE91014640/GAR 
Surface electrochemical control for the fine coal and pyrite 
‘ation. Technical progress report, January 1, 1991- 


March 31, 1991. 
DE91014640/GAR 161,769 PC A03/MF A01 
OR-29 


November 15, 1991 
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DE91014643/GAR 
Bimetallic promotion of cooperative transfer and 
heteroatom removal in coal liquefaction. erly summa- 
Bes101 4643/GAR 161,742 PC A03/MF A01 
DE91014650/GAR 


DE91014707/GAR 
DE91014710/GAR 
ASTROMAG superconducting magnet facility configured for 


a free flying satellite. 
DE910187 0/GAR 163,444 PC A03/MF A01 


ae nm 


163,556 PC A03/MF A01 





Superconducting instrumentation for precision 

ment and control. 

DE91014650/GAR 161,613 PC A03/MF A01 
DE91014651/GAR 


Desiree) VGAR — 


DE91014653/GAR 
ae Research & Development agreements 
tween industry and government laboratories bring eek. 
DED TOI46SS/GAR 160,779 PC A03/MF A01 
DE91014654/GAR 


= Particle, flame diagnostics and coating characteris- 


DE91014654/GAR 161,340 PC A03/MF A01 
DE91014655/GAR 


On-line amie of volatile 
DE91014655/GAI 


DE91014657/GAR 


169,957 PC A03/MF A01 


O761,956 PC A03/MF A01 


to over 10 km/s. 
1 


I ' biliti 
DE91014657/GAR 62,293 PC A03/MF A01 
DE91014658/GAR 


pe cea onan a methods for SAR and 


Deot0t TOAR wae 588 PC A03/MF A01 


DE91014663/GAR 


‘SMILE’: A Self Magnetically insulated Transmission LinE 
adder for the 8-stage RADLAC I! accelerator 
DE91014663/GAR 163,553 PC A03/MF A01 


DE91014664/GAR 


ign and test of a continuous duty ac 
DE91014664/GAR 181600 Pe 
DE91014665/GAR 
ECR-plasma deposition of silicon nitride on a tunnel oxide. 
DE91014665/GAR 163,443 PC A03/MF A01 
DE91014667/GAR 


SABRE, a 10-MV linear induction accelerator. 
DE91014667/GAR 163,554 PC A03/MF A01 


oem 


itor. 
/MF A01 


tions of the lock-on 


effect. 
e101 46701 AR 161,693 PC A03/MF A01 
DE91014672/GAR 


Home heating fuels price survey, 1990-1991 heating 


season. Fi 

DE91014672/GAR 161,816 PC A03/MF A01 
DE91014674/GAR 

Performance evaluation of biometric identification devices. 

DE91014674/GAR 160,749 PC A03/MF A01 
DE91014675/GAR 


ee < Sen Rae anes 


circuits on 

DEO1014675/GAR 161,614 PC A03/MF A01 
DE91014679/GAR 

sar Al cemtenemascoaees tac eatin A new 


era for ee ey 
DE91014679/GAR /MF A01 


DE91014681/GAR 


Development of Hanford Site lysimeter facilities. 
DE91014681/GAR 161,957 PC A03/MF A01 


DE91014690/GAR 
——_ of age pe boiling and steam 
of volcanic tremor and geo 


as possible 
noise. Final report. 
'91014690/GAR 162,791 PC A13/MF A03 


DE91014695/GAR 
radiance measurements in nickel and 
nickel/aluminum 
DE91014695/GAR 162,139 PC A03/MF A01 
DE91014696/GAR 
Comparison of 
Phase 
91014696/GAR 
DE91014699/GAR 


DE91014699/GAR 163, PC A03/MF A01 


DE91014700/GAR 


aperture radar autofocus tech- 
ae 
161,589 PC A03/MF A01 


tors in accordance with new DOE orders 
ing environment, safety, and health. 
91014700/GAR 163,041 PC A03/MF A01 
DE91014701/GAR 
Application of the nuclear microprobe to the imaging of 
— event upsets in integrated circuits. 
DE! N014701/GAR 161,694 PC A03/MF A01 
DE91014702/GAR 
Senne flux flow transistor: Models and applica- 


DE91014702/GAR 161,615 PC A03/MF A01 
DE91014707/GAR 

High order calculation of the multipole content of three di- 

mensional electrostatic geometries. Revision. 


OR-30 VOL. 91, No. 22 


mpact fluorescent fixture 
DESTOLaTTI/GAR™ 161,803 PC “A03/MF A01 


DE91014712/GAR 
Eeeneme emittance studies of an induction accelerator of 


wy ions. 
DE91014712/GAR 163,557 PC A03/MF A01 
DE91014714/GAR 
How to search for an electric dipole form factor of the tau 


— at a tau-charm 
91014714/GAR 163,558 PC A03/MF A01 
DE91014717/GAR 

Technical basis for a conceptual model in unsaturated tuff 


for the NEFTRAN-S code. 
DE91014717/GAR 161,924 PC A07/MF A02 
DE91014718/GAR 


gu Technology Division annual technical report, 


1990. 
DE91014718/GAR 161,197 PC A11/MF A03 
yer te oso 


of beam instrumentation used in SLC. 
DE91 14719/GAR 163,559 PC A03/MF A01 
DE91014721/GAR 
i Pony on 2, January 1991 M Merch 190%. _ 
sis. -Marc! 
DE91014721/GAR 161,743 PC A03/MF A01 
DE91014722/GAR 
pe pe ea of the selective coagulation process. Techni- 
st oh report, second quarter, pone 1, 1991- March 
DE91014722/GAR 161,770 PC A03/MF A01 
DE91014724/GAR 
Theoretical for enhanced mass transfer effects 
in-duct flue desulfurization . Quarterly report 


No. 11, Jan 1-March 31, 1991. 
DE91014724/GAR 161,855 PC A03/MF A01 
DE91014725/GAR 
Enhancing the use of coals ae ane injec- 
Mari 


: No. 14, anuary 1- 1991. 
DE91014725/GAR 161,856 PC A03/MF A01 
DE91014726/GAR 
Evaluation, engineering and development of advanced + 
clone "Quan 


erly — progress report No. 2 
990-March 31, 


January 1, 
DE91 014726/GAR 
DE91014729/GAR 
Effect of selective absorption on 
po for the period of 
91014729/GAR 
DE91014735/GAR 


‘Inevitable’ ro 9 a 
DE91014735/GAR 


DE91014736/GAR 


161,771 PC AQ4/MF A01 


on coal conversion. ew 
mber, 1990-January 1991. 
161,744 PC A03/MF A01 


163,560 PC A03/MF A01 


Plasma and electrical nostics for Procyon 
DE91014736/GAR he 161,695 PC Q3/ME AD /MF A01 


DE91014738/GAR 


plate acceleration. 
91014738/GAR 163,200 PC A03/MF A01 
DE91014740/GAR 
hock 


Shear stress prediction in loaded oe. 
DE91014740/GAR 162,327 A03/MF A01 
DE91014741/GAR 


with turbulence minimization. 


Shock acceleration 
DE91014741/GAR 163,250 PC A03/MF A01 
DE91014742/GAR 


Procyon experiments utilizing explosively-formed fuse open- 

Des1014740/GAR 163,561 PC A03/MF A01 
Plasma flow switch e: 

DE91014744/GAR 


DE91014744/GAR 
experiments on the P 
161,696 Se Ad: ‘AOS “A01 
DE91014745/GAR 
Performance of the 10-kV, 5-MA pulsed-power system for 


the FRX-C compression e: iment. 

DE91014745/GAR 163,018 PC A03/MF A01 
DE91014747/GAR 

Los Alamos Critical Experiments Facili 

DE91014747/GAR 163, 
DE91014749/GAR 


PC A03/MF A01 


ing interferometer. 


VISAR: Line-i 
DE91014749/GAR 162,120 PC A03/MF A01 
DE91014750/GAR 


effects on the shock Hugoniot 


Quantum mechanical 
DE91014750/GAR 162,328 PC A03/MF A01 
DE91014751/GAR 


Thermophysical properties of POCO AXF-5Q graphite up to 

DE91014751/GAR 162,200 PC A03/MF A01 
DE91014753/GAR 

Shock wave studies of snow. 


DE91014753/GAR 
DE91014754/GAR 


Picosecond infrared si of carbonmonoxy mom 
oxidase: Ligand transfer dynamics and bindi 
DE91014754/GAR 162,481 Rosy MF AO! 


DE91014758/GAR 
Ceramic fabrication Quarterly technical progress 


pet, Meeb Berane, 30, 1990. 
D 31014768/GAR 162,211 PC A03/MF A01 


DE91014761/GAR 


Coal ry ey for aig fine coal flotation. Quar- 
pobre gt 9, October 1, 1990-December 31, 1990. 
DE! 1Ona7eLIGAR a 772 PC A04/MF A01 


DE91014765/GAR 


Computational modeling of the Trailmaster Procyon 
DE91014765/GAR ™ 163,562 PC A03/ F ADI 


DE91014766/GAR 
Equation of state and crushing dynamics of low-density 


silica aer Ss. 
DE91014766/GAR 163,201 PC A03/MF A01 
chats 


162,313 PC A03/MF A01 


—— ” pee on the Sun workstation. 
Deoiora 3768! 161,546 PC A03/MF A01 
DE91014770/GAR 

Growth condition dependence of RHEED pattern from 


GaAs(111)B surface. 
DE91014770/GAR 163,445 PC A03/MF A01 
DE91014772/GAR 


Muon studies of heavy fermions. 
DE91014772/GAR 


DE91014773/GAR 


Ablation of material by front surface spallation. 
DE91014773/GAR 162,196 PC A03/MF A01 


DE91014781/GAR 


Transverse oe! in SSC magnets 
DE91014781/GA 163,563 PC A03/MF A01 


DE91014782/GAR 
Thermal neutron cross sections for the 1991 table of the 


isotopes. 

DE91014782/GAR 163,564 PC A03/MF A01 
DE91014783/GAR 

ee properties of iron yoke laminations for SSC dipole 

DE91014789/GAR 163,565 PC A03/MF A01 
DE91014784/GAR 


163,446 PC A03/MF A01 


RHIC insertion magnets. 
DE91014784/GAR 

DE91014785/GAR 
Temperature 


163,566 PC A03/MF A01 


depende of the Westcott g-factor for the 
actinide nuclides in ENDE/B- Vi. 
DE91014785/GAR 163,567 PC A03/MF A01 


DE91014787/GAR 


— study of sputtered ve -- by electron de- 
ection: Structural difference due N CO! 
E91014787/GAR 102,004 PC A03/MF A01 


DE91014788/GAR 
Space charge and wake field analysis for a high brightness 


electron source. 
DE91014788/GAR 163,568 PC A03/MF A01 
DE91014789/GAR 
Beam emittance and the effects of the rf, space charge 
= wake fields: Application to the ATF photoelectron 
m. 
DE91014789/GAR 163,569 PC A03/MF A01 
DE91014790/GAR 
ic aperture. 
DE91014790/GAR 
DE91014799/GAR 
Use of perfluorocarbon tracer (PFT) technology to deter- 
mine fine leaks in hermeticity testing of semiconductor de- 
vices. 
DE91014799/GAR 161,675 PC A03/MF A01 
yy Apo 


Chaos in the lowest Landau level. 
DE91 01 14800/GAR 


DE91014802/GAR 


Measurements of possible type inversion in silicon junction 
detectors by fast neutron irradiation. 
DE91014802/GAR 163,571 PC A03/MF A01 


DE91014804/GAR 


Subcooler assembly for SSC single \ 
DE91014804/GAR . a PC 6 ASME A01 


DE91014805/GAR 
Bench measurements of coupling impedance of AGS 


Booster components. 

DE91014805/GAR 163,573 PC A03/MF A01 
DE91014816/GAR 

Fundamental magnetic studies of iron-rare-earth-metalloid 


alloys. Progress report 

BEg101 4846/GAR 162,212 PC A03/MF A01 
DE91014823/GAR 

poe gps computational schemes for the ——- 


of hydrothermal resources in byl | report. 
91014823/GAR POA A05/MF A01 


163,570 PC A03/MF A01 


163,447 PC A03/MF A01 
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DE91014827/GAR 
staross sials on exposure 1 Usted water austenitic 
steels on exposure lithiated water at 350C. 
June 1, 1990-May 31, 1991. 
Deot01 27/GAR 163,095 PC A03/MF A01 
DE91014829/GAR 
ny nde Aelia ger allem h. 
report, June 1, 1991-October 31, 20 
DE91014829/GAR 163,574 Pe, A08/ME A02 


DE91014831/GAR 


Laser tri spark gap modeli report. 
DE91014831/GAR 183.578 PC A07/MF A02 
DE91014840/GAR 


Examination of the stability of the advanced imaginary 


ma(sub t) lattice. 
:91014840/GAR 163,576 PC A03/MF AO1 
a cap eto 
une modulated beam-beam resonances in the Tevat 

Desiiaeet /GAR 163,577 PC *AOS/MF A A01 
DE91014843/GAR 

Nuclear power plant alarm systems: Problems and issues. 

DE9101 4843/GAR 163,076 PC A03/MF A01 
DE91014856/GAR 

Postirradiation deformation of ferritic Fe-Cr binary alloys. 

DE91014856/GAR 163,019 PC A03/MF A01 
DE91014859/GAR 


a personnel neutron dosimetry problems and solu- 


DE91014859/GAR 162,592 PC A03/MF A01 
DE91014866/GAR 
Molecular beam studies of reaction dynamics. 
DE91014866/GAR 163,578 PC A03/MF A01 
DE91014870/GAR 
er conferencing on CERNVM. 
DE91014870/GAR 161,557 PC A03/MF A01 
DE91014874/GAR 
‘gy physics computing at the SSCL. 
Deoiotae 01 “ST4IGAR - 163,579 PC A03/MF A01 
DE91014875/GAR 
ZLIB: A Poe moony library for — algebra and Lie al- 


fo edys of beam dynamics 
31014875/GAR 163,580 PC A03/MF A01 
DE91014876/GAR 


on characteristics of the linac-LEB transfer line for the 


5E51014876/GAR 163,581 PC A03/MF A01 
DE91014877/GAR 
come and development of underground facilities for the 


DE91014877/GAR 163,582 PC A03/MF A01 
DE91014878/GAR 
po _ matching between the LEB and the MEB for 


evision. 

Dest 014878/GAR 163,583 PC A03/MF A01 
DE91014879/GAR 

Se stresses on the coldmass of SSC dipole mag- 


nets. 
DE91014879/GAR 163,584 PC A03/MF A01 
DE91014880/GAR 
— decay its of the sextupole component of 
n oa field aoe a 4-cm aperture, 17-m-long SSC 
bee 1O14080/CAR 163,585 PC A03/MF A01 
DE91014881/GAR 
Debunching and capture in the LEB for the SSC. Revision. 
DE91014881/GAR 163,586 PC A03/MF A01 
DE91014882/GAR 
ttice parameters database and operational simulation at 


Latti 
FNAL and SSCL. 

DE91014882/GAR 163,587 PC A03/MF A0i 
DE91014885/GAR 

Instrumentation for SSC test beams. 

DE91014885/GAR 163,588 PC A03/MF A01 
DE91014887/GAR 


Test Eee calibration beams at the Superconducting Super 


DE91014887/GAR 163,589 PC A03/MF A01 
DE91014888/GAR 
Observation of a periodic pattern in the persistent-current 


fields of the ‘conducting — a a 
DE91014888/GAR PC A03/MF A01 


DE91014889/GAR 
LIEMAP: A program for extracting a one-turn single expo- 


nent lie itor map. 

DE91014889/GAR 163,591 PC A03/MF A01 
DE91014890/GAR 

Particle orbit tracking on a parallel computer: 

DE91014890/GAR 163,592 PC 
DE91014891/GAR 

Evolution of SSC collider design 

DE91014891/GAR 
DE91014892/GAR 

Synchronization of a variable frequency rane. with a fixed 


ja westy Bey source using a sliding-mode control 
DE91014892/GAR 163,594 PC A03/MF A01 
yg mene 


ise of scan paths in the — and testing of the EP- 
SILON-2 research com 





‘ack. 
03/MF A01 


"163,593 PC A03/MF A01 


DE91014893/GAR 
DE91014894/GAR 


161,676 PC A03/MF A01 


Overview of advanced nonvolatile memory techi ies. 
DE91014894/GAR 161,446 PC A05/MF A02 
DE91014895/GAR 

High-energy backscattered electron imaging of voids in alu- 


minum metalliza‘ bi 

DE91014895/GAR 162,280 PC A03/MF A01 
DE91014896/GAR 

Whipple bumper shield simu! 

DE91014896/GAR 
DE91014898/GAR 

Legal and records management issue of Optical Disk Stor- 

= media. 

DE91014898/GAR 160,786 PC A03/MF A01 
DE91014899/GAR 
Te physical protection systems. 

DE91014899/GAR 163,101 PC A03/MF A01 
DE91014901/GAR 

Solder bond applications in a piezoelectric sensor assem- 

:91014901/GAR 162,173 PC A03/MF A01 

DE91014902/GAR 


lations. 
162,295 PC A03/MF A01 


behavior of fully dense molybdenum. 
DE91014902/GAR 162,348 PC A03/MF A01 


DE91014903/GAR 
Annealing and structure studies on TI-2223 and TI-1223 


tals. 

D291014903/GAR 162,213 PC A03/MF A01 
DE91014906/GAR 

Risk assessment for transportation of radioactive materials 

DE91014906/GAR 163,050 PC A03/MF A01 
DE91014912/GAR 

Reintroduction of the endangered San Joaquin kit fox onto 

Naval Petroleum Reserve No. 1 in California. 

DE91014912/GAR 162,076 PC A03/MF A01 
rec ngas od 
Trajectory control in the SLC linac. 

DE91014913/GAR 163,595 PC A03/MF A01 
DE91014915/GAR 

Electromagnetic dissociation of Au and Co targets by rela- 


tivistic heavy ions. 
DE91014915/GAR 163,596 PC A05/MF A01 
DE91014917/GAR 
Selective excitation, relaxation, and ony ao & 


molecular systems. . Progress report, June 1 May 199 
DE91014917/GAR 162,482 PC A03/MF A01 
DE91014920/GAR 


Texas experimental tokamak. Progress report, December 1, 
1990-October 


31, 1991. 
DE91014920/GAR 163,020 PC A03/MF A01 
DE91014922/GAR 


Establishment of an Institute for Fusion Studies. Technical 
990-October 


report, N 31, 1991. 

DE91014922/GAR 163,021 PC A03/MF A01 
DE91014923/GAR 

Simple primer on a ecosystem 

DE91014923/GA 162,489 
DE91014925/GAR 

Fossil e review, January-March 1991. 

DE91014925/GAR 161,773 PC A03/MF A01 
Se aa 

ind Engineering Research Semester Berge for 

sanneaeee students. Program description and applica- 

tion. 

DE91014928/GAR 
DES1014029/GAR 

Ce gram and plan —— Federal pon. ford 

cation, extension, and information activities: Annual revi- 


sions. The fourteenth report to 
5E91014029/GAR 


DE91014933/GAR 
Restart of K-Reactor, Savannah River Site: Safety evalua- 


tion r 
163,051 PC A23/MF A04 





9 PC A03/ MF A01 


161,833 PC A03/MF A01 





08780 PC A05/MF A01 


‘eport. 
DE91014933/GAR 
DE91014934/GAR 
Performance standards for mew commercial and multi- 
family high rise residential — 
beat 934/GAR ‘61,109 PC A11/MF A03 
DE91014937/GAR 
Genetics of the meth ic bacteri 
voltae with attention to genetic xpi 


Sumi report. 
DE91014937/GAR 162,425 PC A03/MF A01 
DE91014939/GAR 





, Methanococcus 





Laser r: camera calibration. 
DE91014939/GAR 


DE91014940/GAR 


MINPACK-2 test problem collection (preliminary version). 
DE91014940/GAR 162,376 PC A03/MF A01 


DE91014941/GAR 
= cama mutagenesis of human cells in vivo and in 


5E81014941/GAR 162,483 PC A03/MF A01 
DE91014943/GAR 

Large LOCA assessment of nom 

for the Advanced Neutron Source react 


" 161,558 PC A03/MF A01 


Sr design 


DE91014999/GAR 


DE91014943/GAR 163,077 PC A0S/MF A01 


DE91014946/GAR 
Environmental tory Update Table, May 1991. 
Desioede/Gan 161,813 PC A06/MF A02 
DE91014947/GAR 
Analysis of annual thermal and moisture performance of ra- 
diant barrier 
DE91014947/GAR 161,834 PC A07/MF A02 
DE91014949/GAR 


Global geographic information data base of storm 
occurrences and other climatic prado affecting coast- 
zones. 
DE91014949/GAR 160,992 PC A14/MF A03 
DE91014950/GAR 


i125? PC ROSIE AO1 


Calculation of intra-rare 
DE91014950/GAR 
DES1014951/GAR 





best O1aST/GAR 161,774 PC kos! A02 
DE91014952/GAR 

Process Fn pea for g process inventory control 

DE91014952/GAR 162,237 PC A07/MF A02 
DE91014955/GAR 

Metals and Ceramics Division 


DE91014955/GAR 
DE91014958/GAR 

Turbo Refri ing Company ice test report. 

DES IOTaee/GAR 161,110 PC A04/MF A01 
DE91014960/GAR 

Error detection and correction strategy for a Decision Sup- 


Bes1014960/GAR 162,158 PC A03/MF A01 
DE91014963/GAR— 
—— vul 


tion environment: 
DE91014963/GAR 

DE91014964/GAR 
— Branch Watershed 
to coordina 


ite 
910 14964/GAR 
DE91014969/GAR 
Effectiveness of groundwater pumping as a restoration 
Len 
DE91014969/GAR 162,034 PC A0S/MF A01 
DE91014976/GAR 
lee See te te Engine Gate fete 
anes pd pag 
DE91014976/GAR 163,838 PC A04/MF A01 
gina = 
san DANS of the Airlift Deployment Analysis 
'91014977/GAR 162,677 PC A11/MF A03 
DE91014978/GAR 


progress report for period 
162,214 PC A08/MF A02 


of the US M60A1 tank in an initial radi- 
"163,099 PC AO6/MF AO2 


surveying and mapping aes 
162,814 PC A06/MF A02 


Petroleum monthly, June 1991. 
DE91014978/GAR 161,155 PC A09/MF A02 


DE91014981/GAR 

es oe Sot Se in high temperature aus- 

— alloys. Final report, January 1990-December 31, 

1 3 

DE91014981/GAR 162,296 PC A03/MF A01 
DE91014982/GAR 

fone ne ee Se ee, 

level measurements and their impact on water-level contour 

DE91014982/GAR 163,007 PC A03/MF A01 
DE91014984/GAR 

Magnetron-enhanced etching of double-level tungsten inter- 

connect. 

DE91014984/GAR 163,597 PC A03/MF A01 
DE91014989/GAR 

ee een a eee 

metric Revision 1 

DE91014989/GAR 163,598 PC A03/MF A01 
DE91014995/GAR 
mechanisms regulating ectomycorrhizal colo- 

ition of boron-fertilized pine. Final report. 

DEStOt 4995/GAR 162,508 PC A03/MF A01 
DE91014996/GAR 

pens ee of ultrasonic evaluation of solid-state metal 

DE91014996/GAR 162,329 PC A03/MF A01 
DE91014997/GAR 

tive research in coal liquefaction infratechnology 
po Quarterly report, No- 


161,745 PC A06/MF A02 


DE91014997/GAR 
DE91014998/GAR 

Electron hybridization effects the crystal structure of 

ee ope gh ty 1984--September 

DE91014998/GAR 163,599 PC A03/MF A01 
DE91014999/GAR 

Detailed model for practical pulverized coal ft 

gasifiers. Quarterly technical ‘progress report No. 12, No 


OR-31 
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vember 1, 1988-January 31, 1989, fifteenth quarterly report- 


es1014890/GAR 161,775 PC A03/MF A01 

DE91015000/GAR 
Detailed model for practical d coal f and 
erly tec ote my yy Ay 


. Quart 
987-July 31, 1987, ninth quart | mo 
DE91015000/GAR 161,776 A04/MF A01 
DE91015053/GAR 


Operation of a MAP3S/PCN station. Final report, December 
984-November 


1, i 
DE91015053/GAR 161,037 PC A03/MF A01 
DE91015056/GAR 
Test Plan and im 
System 
DE91015056/GAR 
DE91015059/GAR 


Remedial action measures. 
DE91015059/GAR 


DE91015067/GAR 
Molecular using potential 
energy lb meng a. aon era Me 1, 1990-May 


31,1 

DE91015067/GAR 162,484 PC A03/MF A01 
DE91015068/GAR 

Solid superacids bo a liquefaction catalysts. Quarterly 


yor 
91018068/GAR 161,746 PC A03/MF A01 
DE91015069/GAR 


Solid superacids as coal liquefaction catalysts. Quarterly 
lember 1 


June-Sept 
'91015069/GAR 161,747 PC A03/MF A01 

DE91015070/GAR 
Study of the atmospheric chemistry of radon progeny in 
prec nam and real indoor atmospheres. Progress report, 


October 1, 1990-June 30, 1991. 
DE91015070/GAR 162,593 PC A03/MF A01 
DE91015083/GAR 


Complex concentrate pretreatment FY 1986 progress 
Hanford -_ Safety Project. 
91015083/G: 163,062 PC A03/MF A01 


“nee, 
Xplot: XY plotti 
DE91015086/GAR 

DE91015087/GAR 


psychrometer measurements of in situ water 
poten in heated welded tuff. 
Bes 1015087/ AR 163,008 PC A03/MF A01 


DE91015089/GAR 
Costs estimates for short-notice on-site inspections of DOE 
facilities. 


DE91015089/GAR 163,034 PC A03/MF A01 
DE91015090/GAR 


Segmented rod penetrators. 
DE91015090/GAR 


DE91015091/GAR 
Environmental sampling and analysis in support of NTI-3. 
DE91015091/GAR 161,857 PC A03/MF A01 
DE91015092/GAR 
Plasma injection and atomic physics models for use in par- 


ticle simulation 
163,358 PC A03/MF A01 





ntation yee for the Integrated 
totype (IBS-P). 
162,678 PC A04/MF A01 


161,958 PC AQ3/MF A01 





software for Sun Workstations. 
161,512 PC A03/MF A01 


163,177 PC A03/MF A01 


DE91015092/GAR 
DE91015093/GAR 
Use of particle-in-cell methods for the study of magnetical- 


— ined fusion plasmas. 
E91015093/GAR 163,359 PC A03/MF A01 
DE91015094/GAR 


ages gee of a crash-test aircraft. A review article 


Craft flutt 
DEot 01 5094/ GAR 161,294 PC A03/MF A01 
eee 


lecent magnetic debris containment calculations. 
DES101S050/GAR 163,035 PC A04/MF A01 


DE91015097/GAR 


Improved treatment/disposal of reactive metals. Phase 2, 
Technical research and development. 
DE91015097/GAR 161,925 PC A03/MF A01 


DE91015098/GAR 
Activities and operations of Argonne’s Advanced ea 


pe Research Facility: February 1990 through April 1 
91015098/GAR 161,447 K03/MiE A01 


DE91015099/GAR 


Quality assurance proj 
ition for McMurdo 
DE91015099/GAR 


DE91015100/GAR 
Work plan for the preliminary site investigation for McMurdo 


tion, Ross Island, Antarctica. 
162,078 PC A04/MF A01 


plan for the a site inves- 
tation, Ross Island, Antar 
162,077 PC AOA ME A01 


Sta 

DES1015100/GAR 
DE91015101/GAR 

— and a plan for the age site investigation 


lor McMurdo Station, Ross Island, Antari 
DEs1O1SIOL/GAR 161,892 PC AO5/MF A01 


DE91015102/GAR 
—_ design considerations for pbar target sweeping sta- 


De51015102/GAR 163,600 PC A03/MF A01 
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DE91015104/GAR 

Note on the automated differentiation of implicit functions. 

DE91015104/GAR 162,377 A03/MF A01 
DE91015105/GAR 

Argonne radon-in-air analysis system. 

DE91015105/GAR 161,858 PC A03/MF A01 
DE91015106/GAR 

Spin observables and electromagnetic excitations of nu- 


cleon resonances. 
DE91015106/GAR 163,601 PC A03/MF A01 
DE91015107/GAR 
Radon in air intercalibrations: Summ: 
tional mr soe and Environmental 


ratory studies. 
DE91015107/GAR 161,926 PC A03/MF A01 
DE91015110/GAR 


Radiation-induced m- 
pounds: A mol ee Se Sty ot CuTi and CaaTis. 
DE91015110/GAR 162,308 PC A03/MF A01 


DE91015122/GAR 


beta-Decay in the Skyrme-Witten representation of QCD. 
DE91015122/GAR 163,602 PC A03/MF A01 


DE91015123/GAR 
Platinum solubility in phosphate ua glass. 
DE91015123/GAR 63,312 PC A03/MF A01 
DE91015124/GAR 


Corrosion of copper-based materials in irradiated moist air 


systems. 

DE91015124/GAR 161,927 PC A03/MF A01 
DE91015125/GAR 

Effect of ionizing radiation on the waste package environ- 


ment. Revision 1. 
DE91015125/GAR 161,928 PC A03/MF A01 
DE91015128/GAR 


Resonance seeding of stability boundaries in two and four 


dimensions. 
DE91015128/GAR 163,603 PC A03/MF A01 
DE91015129/GAR 


Conformal FDTD modeling wake —_. 
DE91015129/GAR 63,604 PC A03/MF A01 
DE91015130/GAR 


Visualization of wake fields. 
DE91015130/GAR 


DE91015131/GAR 


C+ + objects for beam physics. 
DE91015131/GAR 


DE91015135/GAR 


SMoniay e ery ag 

report, May 1 
DE91015135/GAR 

DE91015137/GAR 


= vo Alphen and Fermi surface studies of organic 


lors (ET)(sub 2)X. 
DE 91 O1S197/GAR 161,616 PC A03/MF A01 
DE91015139/GAR 


Proceedings of the DOE/LLNL symposium on — 
management systems for nuclear test treaty verificatio 
DE91015139/GAR 163,036 ‘A0S/MF ‘A02 


DE91015142/GAR 
Shockwave considerations for sub-grid closure modeling in 


turbulent large eddy simulations. 
DE91015142/GAR 163,251 PC A03/MF A01 


DE91015143/GAR 
Mechanistic en of glass reaction: Input to kinetic 


model devel 
161,929 PC A03/MF A01 


of the Argonne Na- 
leasurements Labo- 





163,360 PC A03/MF A01 


163,605 PC A03/MF A01 


Dose Reconstruction Project. 
161,893 PC A04/MF A01 


lopment. 
DE91015143/GAR - 
py eco 


imospheric dispersion models for dense gas releases. 
DEO TOTS Taa/Gant 160,974 PC A03/MF A01 


DE91015145/GAR 
H-mode energy confinement scaling from the ASDEX, DIll- 


D and jet tokamaks. 
DE91015145/GAR 163,361 PC A03/MF A01 
DE91015146/GAR 
Geothermal materials development: FY 1990 accomplish- 
ments and current activities. 
DE91015146/GAR 161,800 PC A03/MF A01 


DE91015147/GAR 
Sampling of atmospheric carbonyl compounds for determi- 
— 2 chromatography after 2,4-dinitrophenylhy- 
Ors 1015147/ GAR 161,038 PC A04/MF A01 
DE91015155/GAR 
Organizational Cultural Assessment of the Morgantown 


Energy Technology Center 
DE91015155/GA 161,835 PC A07/MF A02 
DE91015159/GAR 


Annual outlook for 
DE91015159/GAR 


DE91015170/GAR 
oeetee with eg ae and axial prestress 


8 m-long SSC R&D 
DESTO1 5170/GAR "S 69,606 PC AO3/MF A01 
DE91015172/GAR 
Whole-rock and mineral chemical data for lamprophyric 
dikes of the Navajo volcanic field. 


oil and gas 1 
ei, 817 PC A07/MF A02 


DE91015172/GAR 
DE91015175/GAR 


Workshop on automation and robotics: Proceedings. 
DE91015175/GAR 162,180 PC A1 7ME A03 


DE91015176/GAR 
Single-scatter Monte Carlo compared to condensed history 


results for low energy electrons. 
DE91015176/GAR 163,607 PC A03/MF A01 


DE91015178/GAR 


ETA-II beam brightness measurement. 
DE91015178/GAR 163,608 PC A03/MF A01 


DE91015180/GAR 
Deformation behavior of pre-shocked copper as a function 


of strain rate and temperature. 
DE91015180/GAR 162,330 PC A03/MF A01 
DE91015183/GAR 


a ent of ae structures in the edge of the TEXT 


tokamak plas 
DE91015183/GAR 163,362 PC A03/MF A01 
DE91015187/GAR 


Empirical residual proton-neutron interaction and the onset 


of collectivity in nuclei. 
DE91015187/GAR 163,609 PC A03/MF A01 
DE91015188/GAR 


—— for determination of nore ga weight carbonyl 
inds in the ambient atmospher 
DE91015188/GAR 161, "859 PC A06/MF A02 


DE91015190/GAR 
Resonant x-ray magnetic ae holmium. 
DE91015190/GAR 610 PC | A03/MF AO1 
DE91015191/GAR 
Reaction — during coprocessing the reaction of Illi- 
al No. 6 coal with Lloydminster resid under mild condi- 
Deoior 5191/GAR 161,748 PC A03/MF A01 
DE91015192/GAR 
Determination of dideuterium uptake in coal petroleum resid 


peo1018 1987 
DE91015192/GAR 161,749 PC A03/MF A01 
DE91015193/GAR 


Low temperature flux creep in ia 2h c) superconductors. 
DE91015193/GAR PC A03/MF A01 


DE91015194/GAR 
Photoemission measurement of Fermi surface, band disper- 
80) and quasiparticle lifetime in YBa(sub 2)Cu(sub 3)O(sub 
DE91015194/GAR 163,611 PC A03/MF A01 
DE91015200/GAR 


Rad-hard electronics study for SSC detecto 

DE91015200/GAR 163,612 PC A03/MF A01 
DE91015203/GAR 

Reentry, recovery, and restoration following a chemical 

weapons stockpile disposal program accident: Offpost plan- 


ning and preparedness a: . 
DE91015203/GAR 161,074 PC A03/MF A01 
DE91015204/GAR 


Correlations between grain boundary structure and ener: 
DE91015204/GAR 162,359 PC A03/MF 


DE91015205/GAR 
Role of risk assessment in remediation of contaminated 


es. 

DE91015205/GAR 163,052 PC A03/MF A01 
DE91015206/GAR 

Tritium act al porous ceramic breeders: A 


random-lattic iv 
DE91015206/GA 163,022 PC A03/MF A01 
DE91015207/GAR 


Fabrication and wire extrusion of ceramic superconductors. 
DE91015207/GAR 161,617 PC A03/MF A01 


DE91015208/GAR 
Technique for measuring gamma heating in a low fluence 


mixed radiation field. 
DE91015208/GAR 163,023 PC A03/MF A01 
DE91015210/GAR 
Feasibility of a laser-ignited HMX deflagration-to-detonation 
transition device for the US Navy LITES Program. 
DE91015210/GAR 163,202 PC A03/MF A01 
DE91015212/GAR 
Results from AGS E845: K(sub L)(sup 0) — (pi)(sup 
O)e(sup Je(sup (minus)), e(su Je(su 
— e(sup + )e(sup a -- A + )e(sup 
minus)). 
DE91015212/GAR 163,613 PC A03/MF A01 
DE91015213/GAR 
SAFFIRE user’s guide: Superfund and Federal Facilities In- 
formation System for Risk Evaluation. Installation proce- 
dure/tutorial/data dictionary: Release 1.0. 
DE91015213/GAR 161,959 PC A03/MF A01 
DE91015214/GAR 


Algebraic approaches to nuclear structure. 

DE91015214/GAR 63,614 PC A03/MF A01 
DE91015215/GAR 

Comparison of calculations and measurements of the field 

harmonics as a function of current in the SSC dipole mag- 


nets. 
DE91015215/GAR 163,615 PC A03/MF A01 


163,009 PC A03/MF A01 
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DE91015216/GAR 


it Synchrotron facility and ics. 
DESTOTSSIOIGAR 165,616 Pe hos MF A01 


DE91015217/GAR 


Effect of bay oo nem conditions and filtering on the di- 

mension of the Lorenz attractor. 

DE91015217/GAR 163,363 PC AQ3/MF A01 
DE91015218/GAR 


Edge ——- fluctuations and transport in the MST re- 


versed fie! 
DE91015218/GAR 163,364 PC A03/MF A01 
DE91015219/GAR 
Global confinement and discrete dynamo activity in the 
inc 


MST reversed field 

DE91015219/GAR 163,365 PC A03/MF A01 
DE91015225/GAR 

Chemical analyses of water from selected wells and 

in a Yucca Mountain Area, Nevada ai ma aecmenaiate 

DE91015225/GAR 162,035 PC A05/MF A01 
DE91015226/GAR 

Building Thermal aig, tems and Materials — 

a for of Buildings Energy Re- 

search. Mon prostess nh ve May 1991. 

DEoTo1s26N 161,836 PC A03/MF A01 
spans 


Rat model for the treatment of melanoma metastatic to the 
brain by means of neutron capture therapy. 
DE91015229/GAR 162,453 PC A03/MF A01 


ee 


Real orbit feedback system for NSLS x-ra ~ 
bestote: GAR 163,617 PC A03/MF A01 


DE91015231/GAR 


pono local beam steering systems for NSLS x-ray stor- 
= in and implementation. 
91015231/GAR 163,366 PC A03/MF A01 


DE91015232/GAR 
Analytic closed orbit analysis for RHIC insertion. 
DE91015232/GAR 163,367 PC A03/MF A01 
DE91015240/GAR 


Environmental stress-mediated changes in transcriptional 
and translational regulation of protein — in crop 
plants. Progress report, August 1989-June 199 

DE91015240/GAR 162,426 PC A03/MF A01 


DE91015242/GAR 
Cyclone performance and optimization. Eleventh quarterly 


report. 

DE91015242/GAR 161,860 PC A03/MF A01 
DE91015243/GAR 

Cyclone performance and optimization. Tenth quarterly 


re 4 

DE91015243/GAR 161,861 PC A03/MF A01 
DE91015244/GAR 

Cyclone performance and optimization. Ninth quarterly 


—. 
DE91015244/GAR 161,862 PC A03/MF A01 
DE91015245/GAR 

Cyclone performance and optimization. Eighth quarterly 


a. 
DE91015245/GAR 161,863 PC A03/MF A01 
DE91015246/GAR 

Cyclone performance and optimization. Seventh quarterly 


'91015246/GAR 161,864 PC A03/MF A01 
DE91015247/GAR 
Cyclone performance and optimization. Sixth quarterly 


if . 

DE91015247/GAR 161,865 PC A03/MF A01 
DE91015248/GAR 

Cyclone performance and optimization. Fifth quarterly 


DESt0 
91015248/GAR 161,866 PC A03/MF A01 
DE91015249/GAR 

Educational opportunities in computational science at Ar- 


= National Laborati 
1E91015249/GAR 161,448 PC A03/MF A01 
DE91015251/GAR 


Weathering of explosives for —_ years 
DE910152: T/GAR 2079 PC A03/MF A01 


yer scene ii 


Studies of ion solvation using pulse radiolysis. 
DE91015252/GAR 161,258 PC A03/MF AO1 


DE91015254/GAR 
and superconductivity in Ba(sub 1-x)K(sub 


Synthesis 
x)K(sub x)BiO(sub 3). 
DE91015254/GAR 163,449 PC A03/MF A01 


pe nna 


er-table elevations on the Hanford Site, 1990. 
e91015286/GAR 162,815 PC A04/MF A01 
DE91015262/GAR 


Interface contributions to peak broadening in CE-ESI-MS. 
DE91015262/GAR 162,427 PC A03/MF A01 


DE91015265/GAR 


Hemoglobin variants as models for investi ition of disso- 
ciation of intact polypeptide chains by ES! tandem mass 
spectrometry. 


DE91015265/GAR 
DE91015266/GAR 

Microdosimetry of radon progeny: Application to risk as- 

sessment. 

DE91015266/GAR 162,594 PC A03/MF A01 
pe cess 


162,428 PC A03/MF A01 


Ad, monthly, June 1991. 
pester /GAR 161,777 PC A08/MF A02 
DE91015271/GAR 
Federal facility agreement coi ype aay = ade, and re- 
—s plans for the ORNL active bs Sa radioactive 
k system. 
DEg101S2717GAR 161,930 PC A05/MF A01 
DE91015272/GAR 


Sources, classification, and disposal of Yaa wastes: 
History and legal and regulatory requiremen’ 
DE91015272/GAR 161,931 Pe AO5/MF A01 


DE91015273/GAR 
Ac eT of superconductive thin films. 
DE91015273/GAR 163,450 PC A03/MF A01 
DE91015275/GAR 


X-ray and radioiodine dose to thyroid follicular cells. 
DE91015275/GAR 162,595 PC A03/MF A01 


Bars pow 


Effect phase noise on the SSC beam. 
Beo1015277/GAR 163,368" “PC A03/MF A01 


DE91015278/GAR 
Cooldown and warmup computer simulations of the SSC 


ring. 
DE91015278/GAR 163,369 PC A03/MF A01 
DE91015279/GAR 


Swccnats Super 
DE91015279/GAR 


DE91015280/GAR 
Application of system identification techniques to an rf 


vity 
BE91015200/GAR 163,403 PC A03/MF A01 
DE91015281/GAR 


Emittance growth due to beam motion. 
DE91015281/GAR 163,370 PC A03/MF A01 


DE91015282/GAR 


Collider Proj 
163,451 PC A03/MF A01 


SSC. 
163,371 PC A03/MF A01 


Closed orbit correction in the 
DE91015282/GAR 
DE91015284/GAR 


— and end cans to support cryogenic testing of super- 
jlucting magnets for the superconducting super collider. 
Deo101s984/ AR 163,452 A03/MF A01 


DE91015285/GAR 
— of tune modulation on the dynamic aperture of the 
ttice 


ja’ . 
DE91015285/GAR 163,453 PC A03/MF A01 
perenne 


Space effects in the SSC Low Ener 
Deoioleee /GAR 163,372 


DE91015290/GAR 


— anne for structurally supporting the cold 
mass of perconducting accelerator wer 
DE91015290/GAR 1 A03/MF A01 


DE91015292/GAR 
—— s —— studies of pe jelly roll superferric 


di lor elements for the 
DE91 1015290/GAR 163,373 PC A03/MF A01 
DE91015293/GAR 


Molten salt extraction salt cleanup. 
DE91015293/GAR 163,092 PC A03/MF A01 


DE91015294/GAR 
ee of experimental factors that influence the appli- 
tion and discrimination capability of the product consist- 
camp any he 
DE91015294/GAR 161,932 PC A04/MF A01 
DE91015295/GAR 
Performance implications of waste package emplacement 
ientation. 


orien 
DE91015295/GAR 161,933 PC A03/MF A01 
DE91015301/GAR 
Initial studies of pretreatment methods for neutralized clad- 


ding removal waste (NCRW) sludge. 
DE91015301/GAR 161,934 PC A07/MF A02 


DE91015306/GAR 


Fracture behavior of Fe(sub 3)Al bm FA-129. 
DE91015306/GAR 62,297 PC A03/MF A01 


DE91015308/GAR 


X-ray reflectivity studies of Au surfaces. 
DE91015308/GAR 162,349 PC A03/MF A01 


DE91015315/GAR 
Peso ey of gas-particle separation processes at high 
mperature pressure. 
DEg1015318/GAR 161,867 PC A03/MF A01 
DE91015316/GAR 


Booster 
‘A03/ME AO1 


Neutron personnel dosimetry intercomparison studies. 
DE91015316/GAR 162,596 PC A03/MF A01 
DE91015329/GAR 

High-resolution Z-contrast imaging of superlattices and he- 


terostructures. 
DE91015329/GAR 163,313 PC A03/MF A01 


DE91015392/GAR 


pac err 


low bit rate voice for packetized mobile applications. 
be 1015333/GAR 161,430 PC A03/MF A01 


DE91015334/GAR 


rein superoxygenated a Pama 
"fuetta)) Sex Search - by hey 
DE91015334/GAR “BC | 03) MF A01 


DE91015354/GAR 


Evaluation of extractants chela' resins in polishi 
actinide-contaminated waste Sac ™ 
DE91015354/GAR 163,093 PC A03/MF A01 


DE91015356/GAR 
US Department of opgleaen, 10th annual Office 
Information Management confi A compendium of ad- 
dresses, papers and 
DE91015356/GAR 160,750 PC A15/MF A03 
DE91015358/GAR 
Electron cyclotron heating and current drive in toroidal ge- 


ometry. Technical progress report. 
DE91015358/GAR 163,374 PC A03/MF A01 


DE91015363/GAR 
Nonutility generation 
DE91015363/GAR 

DE91015364/GAR 
eee GE Sap Oe Se 

ers. 
DE91015364/GAR 163,010 PC A03/MF A01 

DE91015366/GAR 
o— oil pone rom gd in SPR caverns: ons of an 


5E91015968. GAR 163,011 PC A aM A01 


DE91015368/GAR 
a photographically recorded atomic spec- 
using an automated densitometer. 
Deo1015368/GAR 163,208 PC A03/MF A01 
DE91015370/GAR 


Perceptions of risk in the management of nuclear wastes: 
Mapping elite and mass beliefs and attitudes. 
DE91015370/GAR 161,935 PC A05/MF A01 


DE91015372/GAR 
Operation of a TFTR ion source with a ground potential gas 


feed into the 
163,024 PC A03/MF A01 


model. Final docu 
161,719 PC ROOM A02 





i neutralizi 
DE91015372/GAR 
DE91015373/GAR 


Hot-cathode preionization studies in CCT. 
DE91015373/GAR 163,375 PC A03/MF A01 
DE91015374/GAR 


Transport simulations of ITER helium exhaust using recent 

data from TFTR, TEXTOR and JT-60. 

DE9101 5374/GAR 163, 376 PC A03/MF A01 
DE91015375/GAR 

Comparison of ~ game including alpha-particle 

effects in BPX and T 

DE91015375/GAR 163,377 PC A03/MF A01 


DE91015376/GAR 
—— magnetic islands in the p ofr isy 
tions. 


tric perturba’ 
DE91015376/GAR 163,378 PC A03/MF A01 
DE91015377/GAR 
Field line topology of a uniform magnetic field superposed 
on the field of a distributed ring current. 
DE91015377/GAR 163,618 PC A04/MF A01 


DE91015378/GAR 


Kinetic-MHD model for low frequency phenomena. 
DE91015378/GAR 163,379 PC A03/MF A01 


DE9101 5379/GAR 


netospheric equilibrium with anisotropic pressu 
DE91015379/GAR 160,959 PC A04/ MF A01 


DE91015380/GAR 


Recent TFTR results. 
DE91015380/GAR 


DE91015381/GAR 








163,380 PC A03/MF A01 


Slow diffusion of passing MeV ions in TFTR. 
DE91015381/GAR 163,381 PC A03/MF A01 


DE91015382/GAR 
Search for diffusion of counter-passing MeV ions in the 


TFTR tokamak. 

DE91015382/GAR 163,382 PC AO5/MF A01 
DE91015384/GAR 

Stress corrosion cracking of 


terials. 
DE91015384/GAR 
DE91015387/GAR 
Publications of the Fossil Energy Advanced Research and 
=— Development Materials Program, June 1, 1989 


thr larch 31, 1991. 
DE91 y15987/GAR 162,215 PC A04/MF A01 
DE91015390/GAR 


Renee 6 Se aie a8) Ses eee a 
tests and 


; Laborai workplace experience. 
E91015390/GAR 163,053 PC A04/MF A01 
DE91015392/GAR 
Project report for synchrotron radiation studies of local 
structure and bonding in high hn ‘superconducting oxides, 
transition metal aluminides, and silicides. Progress report, 
August 1990-July 1, 1991. 


November 15, 1991 


waste iner ma- 
161,936 PC AO5/MF A01 





OR-33 





NTIS ORDER/REPORT NUMBER INDEX 


DE91015392/GAR 
DE91015393/GAR 
Atomic physics in -% fields. Progress report, September 


15, 1990-November 14, 1991 
DE91015393/GAR 163,314 PC A03/MF A01 
DE91015439/GAR 
T transfer: A new program between ante Na- 
tional Laboratories and the University of New Me: 
DE91015439/GAR 160,781 PC ‘A03/ MF A01 
DE91015441/GAR 


Por one pass algorithm to label objects and compute their 


291015441 /GAR 161,547 PC A03/MF A01 
DE91015443/GAR 
Organizational Cultural -—eccaia of the Morgantown 


i= Tech Center. 

DE91015443/GAlI 160,770 PC A07/MF A02 
DE91015460/GAR 

Constant of motion and dynamic equations for one dimen- 

sional autonomous system, and radiation damping. Revi- 

sion. 

DE91015460/GAR 163,456 PC A03/MF A01 
DE91015461/GAR 


mode controller of rf “> tuni 
Deo rb1see1/ Gan 618 98: A03/MF A01 


DE91015462/GAR 
ign iption of the SSC High Energy Booster. 
DE91015462/GAR 63,620 PC A03/MF A01 
DE91015465/GAR 
eat DA and beyond: Data acquisition for the next genera- 


tion experiments. 
DE91015465/GAR 161,433 PC A03/MF A01 

DE91015466/GAR 
Uniform remote control of front end processors in PAN-DA. 
DE91015466/GAR 161,434 PC A03/MF A01 

DE91015477/GAR 
heey detection in crystalline rock using ultrasonic reflec- 
tion techniques: Volume 1. Swedish-American Cooperative 
on radioactive waste storage in mined caverns in 


line rock. 
:91015477/GAR 163,012 PC A09/MF A02 
DE91015481/GAR 
Machine protection schemes for the SLC. 
DE91015481/GAR 163,621 PC A03/MF A01 
DE91015482/GAR 


Wire scanners for beam size and emittance measurements 


the SLC. 
DE91015482/GAR 163,622 PC A03/MF A01 
DE91015484/GAR 
Study of nuclear effects in the deuteron and extraction of 
neutron to proton structure function ratio. 
DE91015484/GAR 163,623 PC A03/MF A01 


DE91015490/GAR 


162,360 PC A03/MF A01 


— or relevant and appropriate requirements 
(ARARs) for remedial actions at the Oak Ridge Reserva- 
tion. A compendium of major environmental laws. 
DE91015490/GAR 161,960 PC A04/MF A01 
DE91015547/GAR 


identification of colloids in nuclear waste glass reactions. 

DE91015547/GAR 161,937 PC A03/MF A01 
DE91015555/GAR 

Further studies of NO(sub x) control in aqueous scrubbers 


using ferrous(center dot)EDTA. 
DE91015555/GAR 161,868 PC A03/MF A01 
DE91015557/GAR 


— development of conductive ceramic components for 


DE91015557/GAR 162,216 PC A03/MF A01 
DE91507307/GAR 
Ingenieurstechnische, pactiinahe Entwicklung, Optimierung 
und Anpassung von Luftzerleg aot zur Integration 
in ein kombiniertes Gas- nd Da aiuie Gaier aes “4 
pee ey 
opment, optimization and pone of air separation plant 
to be integrated in the combined gas- and steam turbine 
plant with coal gasification. Final report). 
91507307/GAR 161,750 PC A09/MF A02 
DE91507308/GAR 
Bericht ueber die Taetigkeit der Ber: 
Nordrhein-Westfalen. (Activities of 
Nordrhein-Westfalen, 1989). 
DE91507308/GAR 
DE91507374/GAR 
Numerische Simulation turbulenter Konvektion ueber 
gewellten Flaechen. (Numerical simulation of turbulent con- 


over wavy surfaces). 
163,252 PC A08/MF A02 





‘den des Landes 
ining authorities of 


162,843 PC A06/MF A02 


DE91507374/GAR 
DE91507375/GAR 
Behandlung bel Filterstaeuben | durch saures ryt 
mit dem Ziel 
die Filtorstacube ‘nanaunen mit der Schlacke zu verwerten. 
Schiussbericht. (Treatment of filter dust through acidic solu- 
et ta age gee ht pctaergins eg be te 


to utiliz with filter dust 7 . Final report). 
DE91507375/GAR 1,259 PC A10/MF A03 


DE91507401/GAR 
Roboterentwicklung fuer Arbeiten bis 1100 m Wassertiefe. 
ee 
m). 


OR-34 
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DE91507401/GAR 


DE91507456/GAR 
stor age eng a ing geschaedigter Wald- 
Fertilisation of ailing tree 


besta: (Survey 
stands’ i the IMA ‘nter Miniter Task Force of the Fed- 
— Government and Laender on Forest Decline/Air Pollu- 


tion)). 
DE91507456/GAR 162,755 PC A15/MF A03 
DE91507491/GAR 
peeey then) - ein brauchbarer Vorrat ‘unkonventionel- 
a Er —_e hydrate - a usable store of ‘uncon- 


rentional’ 
EO1S07491/GA 162,989 PC A03/MF A01 
DE91508831/GAR 
Le Ricerche dell’ENEL sull’azione del vento sugli elettro- 
dotti. (Wind action on overhead power cables: ENEL (italy) 


research). 

DE91508831/GAR 161,711 PC A03/MF A01 
DE91508832/GAR 

ee reaction in concrete: Italian overview of 


Bice1s08892/GAR 161,295 PC A04/MF A01 
DE91508833/GAR 

Problemi di degrado nelle dighe in calcestruzzo e pietrame 

e malta in Italia. (Concrete-stone-mortar dam degradation in 


taly). 
DEe1508899/GAR 162,816 PC A04/MF A01 
DE91508834/GAR 
— sperimentale di un modello matematico di disper- 
epee hp in mare. (Experimental verification of mathe- 
tical model of _—— diffusion in sea). 
Deo1s08ss4/ GAR 162,036 PC A03/MF A01 
DE91508835/GAR 
Determinazione li idrocarburi policlici i (IPA) nel 
particolato atmosferico di diverse citta’ italiane mediante 
GC-MS. (Determination of PAHs in airborne lates in 
several Italian cities by gas chromatography/mass specto- 


metry 
161,869 PC A03/MF A01 


162,844 PC A03/MF A01 





DE91 500898/GAR 
DE91508836/GAR 
Alkali-ay ite reaction in concrete dams. 
DE91 /GAR 162,817 PC A03/MF A01 
DE91508837/GAR 
‘panan (emule di pompa a giri variabili con stru- 
ariable speed pump regulation by 


advanced i 
DE91508837/GAR 162,152 PC A03/MF A01 
DE91508838/GAR 
pn grab di 9 ‘ato di automazione mediante una 
modalita’ Be poe oe (Automation programming 


van cece oe YGAR OD 51,708 PC A03/MF A01 
DE91508839/GAR 


Descrizione e norme d’uso della nuova versione del tras- 
= TVM. (New TVM transducer: Description and oper- 


tion). 
DE91508839/GAR 161,658 PC A03/MF A01 
DE91508840/GAR 
Comportamento di flickermetri a specifiche UIE/IEC-868 in 
presenza di flicker | ‘ato da armoniche di rete fluttuanti. 
pe ene flicker meters in presence of fluctu- 


ating network-harmonics-generated flicker). 
DE91508840/GAR 161,720 PC A0Q4/MF A01 


DE91508841/GAR 
Sheet stamping processes: Experimental modelling over- 


view. 

DE91508841/GAR 162,298 PC A03/MF A01 
DE91508864/GAR 

ee p 


5201508864/GAR 
DE91508865/GAR 
TEMPO gaaaae Characteristics of Northern Tyrrhenian 


Sea circu! * 

DE91508865/GAR 162,037 PC A03/MF A01 
DE91508866/GAR 

: riscaldamento ner ae a microonde. (Microwave heat- 


; Industrial 

D '91508866/ A 161,721 PC A07/MF A02 
DE91508867/GAR 

Veicoli elettrici e consumo e' 

tion: Shion perfo - ane ns). 

consumption: lormance, 

DE91508867/GAR iia 161,346 PC 2 A03/MF A01 
DE91508972/GAR 

State-of-the-art of cold fusion 

DE91508972/GAR 
DE91508974/GAR 

Che cosa e’ e a cosa serve il calcolo frazionario. (Fraction- 


al calculus: Definition and uses). 
DE91508974/GAR 162,378 PC A03/MF A01 


DE91508976/GAR 
Calibration of sensors and role of SIT a". 
DE91508976/GAR 162,143 PC A03/MF A01 
DE91769487/GAR 


Sensitivity of ignition conditions to plasma parameters for 

compact tokamak. 

DE91769487/GAR 163,383 PC A03/MF A01 
DE91769488/GAR 


Determination of plutonium mass by passive neutron assay 
in input and output samples of MOX pilot conversion plant. 





load vibration 
161,372 PC A03/MF A01 


from minimu 


tico: Rendimenti, presta- 
ne vehicles “and energy 


163,624 PC A03/MF A01 


DE91769488/GAR 
DE91769489/GAR 

ll laser ad elettroni liberi: Una breve descrizione del princi- 

~<a _- funzionamento. (Free electron lasers: Brief descrip- 


ating principles). 
Deo 78 489/GAR 163,625 PC A03/MF A01 
DE91769496/GAR 


Gain saturation in bunched FEL’s: Simple model. 
DE91769496/GAR 163,315 PC A03/MF A01 


DE91769498/GAR 
Proposal of infrared bolometry on Frascati Tokamak Up- 


Bis1769408/GAR 163,384 PC A03/MF A01 
DE91769499/GAR 

Electromagnetic wave polarization change and characteris- 

} a in inhomogeneous plasma with sheared magnetic 

De91769499/GAR 163,385 PC A03/MF A01 
DE91769500/GAR 

Protocol for TL gamma indoor dose measurements on large 


scale (in Italy). 

DE91769500/GAR 161,939 PC A03/MF A01 
DE91769501/GAR 

Radiation protection on See of nuclear facili- 


ties: Problems, needs and perspectives. 
DE91769501/GAR 162,597 PC A03/MF A01 


DE91769502/GAR 
Coincidence: Fortran code for calculation of (e, e’x) differ- 
ential ae — structure functions and polar- 
ization — in se it random phase approxi- 
mation 
DE91769502/GAR ” 169,626 PC A03/MF A01 
DE91769503/GAR 
Elementi per la definizione dell’attivita’ di supporto, da parte 
di Unita’ COMB, allo sviluppo del blanket dei reattori a fu- 
sione. (T| hermonuclear reactor blankets: Research support 
activities program of COMB (italian ENEA)). 
DE91769503/GAR 163,025 PC A03/MF A01 
pe te 
nnuario meteorol ye 1988 del sito EUREX di Saluggia. 
(eUReX (Saluggia, Italy) plant site annual (1988) meteoro- 


port 
091 76904/GAR 161,039 PC AOS/MF A01 


DE91769505/GAR 


He yotoovengr of material anisotropies in rsa deep-draw- 
process simulations: Numerical experimen‘ 
D 91769505/GAR 162,299 PC ‘A03/MF A01 


DE91790800/GAR 


161,938 PC A03/MF A01 








pon ae prelimi di si Vallestimento in 
OPEC di un’area per gli esami post-irraggiamento di ele- 

menti di blanket per i reattori a fusione: Analisi dei principali 

elementi. (OPEC post-irradiation test facili 

breeding blanket elements: Preliminary safety report on 

main operating phases 

DE91790800/GAR 161,940 PC A04/MF A01 
DE91790801/GAR 

Modeliazione del legame costitutivo di isolatori in gomma 

armata e studio delle conseguenze sulla risposta sismica di 

strutture isolate. (Reinforced rubber bearing behaviour mod- 

eling; isolated structure seismic response). 

DE91790801/GAR 163,078 PC A03/MF A01 
DE91790802/GAR 

Profile constraint and global quantities in tokamak. 

DE91790802/GAR 163,386 PC A03/MF A01 
DE91790803/GAR 

Un sensore CCD bidimensionale veloce per analisi spet- 

— su plasma. (Fast two-dimensional CCD sensor 
lor spectro: ic analysis of plasma). 

bes) 7908007, AR 163,387 PC A03/MF A01 
DE91790804/GAR 

Plasma heatit aa devices. 

DE91790804/GA\ 
DE91790805/GAR 

Impianto PROTEO: Prove sperimentali per la qualificazione 

di componenti e sistemi di remotizzazione destinati al tratta- 

mento di vetrificazione e condizionamento dei rifiuti radioat- 

tivi. (PROTEO, HLW vitrification plant test facility: Remotely 

controlled processing and conditioning). 

DE91790805/GAR 161,941 PC A06/MF A02 
DE91790806/GAR 

Criteri di riferimento per la predisposizione di procedure ed 

aspetti organizzativi per la gestione dei rifiuti radioattivi. 

(Reference criteria for the setting-up of rad-waste manage- 

ment procedures and organizational models). 

DE91790806/GAR 161,942 PC A04/MF A01 
DE91793188/GAR 

Software for production scheduling in hydro systems. 

DE91793188/GAR 161,704 PC A03/MF A01 
DHEW/PUB/HRA-74-1608 

Body Weight, Stature, and Sitting Height: White and Negro 

Youths 12-17 Years, United States. 

PB91-230938/GAR 162,557 PC AQ3/MF A01 
DHHS/PUB/ADM-91-1750 

Parent Training Is Prevention: Preventing Drug Problems 


mong Youth in the Family. 
PB91-220491/GAR 161,076 PC A09/MF A02 


163,627 PC A03/MF A01 
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DHHS/PUB/ADM-91-1762 
Satie ter Posaip wth Severe Montel Oleander: A National 


Plan of Research to | 
PB91-221168/GAR 162,559 PC A05/MF A01 
DHHS/PUB/NIOSH-91-103 


NEG and NIOSH Basis for an 


ard: tr G Ethers 
PB91-2: raaIGARe 


DHHS/PUB/NIOSH-91-106 


— Grants Research and Demonstration Projects. 
nual Report, Fiscal Year 1990. 
PBST -226225/GAR 162,569 PC A09/MF A02 


DHHS/PUB/PHS-86-1684 


Blood Pressure Levels in Persons 18-74 Years of Age in 
1976-80, and Trends in Blood Pressure from 1960 to 1980 
in the United States. 
PB91-230920/GAR 


DLA-91-P00097 
Hazardous Material Analysis and Coding System (HAZ- 


MACS). 

AD-A238 187/9/GAR 161,947 PC A03/MF A01 
DLR-FB-91-12 

Numerische Simulation turbulenter Konvektion ueber 

gewellten Flaechen. (Numerical simulation of turbulent con- 

vection over wavy 

DE91507374/GAR 163,252 PC A08/MF A02 
DNA-TR-90-115 


an Occupational Health Stand- 
and Their Acetates. 
162,566 PC A04/MF A01 


162,459 PC AOS/MF A01 


DNA Optical Support Program Summary for 1989. 
AD-A238 397/4/GAR 160,958 
DOD/POPHM-NAD-TR-91-018 


Performance Oriented Packaging Testing of Mk 588 Ship- 
wes and Storage Drum for Packing Groep ll Solid Hazard- 


PC AC3/MF A01 


Materials. 
AD-A238 119/2/GAR 
DOD/POPHM/NADTR91109 


Performance Oriented Packaging Testing of Wood Box for 
M83769/4-1 Batt 
161,701 PC A02/MF A01 


161,946 PC A02/MF A01 


AD-A238 439/4/GAR 
DODA-AR-006-128 
Improved Method of weal of Compressor Blade Fit 


AD A2as BOIGAR 161,354 PC A03/MF A01 
DODA-AR-006-394 

Rank Differences in Reasons for Discharge from the Army. 

AD-A238 184/6/GAR 162,726 PC A03/MF A01 
DODA-AR-006-481 

General Least-Squares Fitting Package for the Sun Work- 


station. 
AD-A238 180/4/GAR 161,490 PC A04/MF A01 
DODA-AR-006-599 
er Program for Prediction of Internal Performance of 


a Ramrocket. 

AD-A238 179/6/GAR 161,353 PC A03/MF A01 
DODPOPHM-NADTR91103 

Performance Oriented Packaging Testing of Wood Box for 

MK 3 Mod 2 NAE Beacon. 

AD-A238 015/2/GAR 163,173 PC A03/MF A01 


DODPOPHM-NADTR91110 
Performance Oriented Packaging Tesiing of Shipping and 
Stocage Container for Anti-Personnel Obstacle Breaching 
lem. 
Ab A238 014/5/GAR 163,172 PC A0Q2/MF A01 
DOE/BC-90/4 


Activities of the Oil pa are ay Task Force; Contracts 
for field projects and supporting research on enhanced & 
pen Se July-September 1990. Progress review No. 64, 


— — lember 30, 1990. 
1E91002223/GAI 162,839 PC A07/MF A02 
DOE/CE-0304T 


Performance standards for new commercial and multi- 
family high rise residential buildings. 
DE91014934/GAR 161,109 PC A11/MF A03 
DOE/CE-0334P 
Cc and plan for Federal energy edu- 
cation, extension, and information activities: Annual revi- 
to 


sions. The fourteenth 
DE91014929/GAR 780 PC A05/MF A01 
ee 
pen pe of mechanisms regulating ectomycorrhizal colo- 
tion of ‘boven feriieed pine. —_ report. 
DEe1014998/GAR 62,508 PC A03/MF A01 


DOE/CE/15437-T7 
Steam generator with down-draft dryer. Project 


integral 
status report, January {-March 31, 1991. 
DE91010898/GAR 161,339 PC A03/MF A01 


DOE/CE/27476-T1 





plan to create an Integrated Re- 
ty process: The IRP development pian 
for the in. 
Ses1014970/GAR 161,717 PC A10/MF A03 
DOE/CE-91014672 
Home heating fuels price survey, 1990-1991 heating 


season. 

DE91014672/GAR 161,816 PC A03/MF A01 
DOE/DF/DK-91/047 

Annual Energy Review Database, 1990 (for Microcomput- 


ers). 
Pat -509844/GAR 161,734 CP D02 


DOE/DF/MT-91/046 


Report of Oil Imports into the United States and Puerto 
Rico, 1990 (EIA-814) Historic. 
PB91-509786/GAR 161,793 CP T02 


pretend mete 


nage Oil Imports into the United States and Puerto 
1900 (EIA-814) Historic. Data Tape Documentation 
Post -220327/GAR 161,785 PC A03/MF A01 


DOE/DP-0084T 
Penge of K-Reactor, Savannah River Site: Safety evalua- 


De91014983/GAR 163,051 PC A23/MF A04 
DOE/DP/40200-156 
LLE review, Quarterly report, January-March 1991. Volume 


DE91014530/GAR 163,356 PC AQS/MF A01 
paren 
Planning and Community Right-To-Know Act 


Re ocan 162,074 PC A09/MF A03 
DOE/EH-0195 

Environmental Audit, Weldon Spring Site Remedial Action 

DE91014549/GAR 161,923 PC A10/MF A03 
eee 


Ene ron 5155/ eahreagy Con 


DOE/EI/19658-H1 


a Seen of the Morgantown 
161,835 PC A07/MF A02 


model. Final docu 


Nonutility genera‘ mentation. 
DeES101LIRa/GAR 161,719 PC A09/MF ‘A02 
DOE/EIA-0109(91/06) 


Petroleum monthly, June 1991. 
DE91014978/GAR 161,155 PC A09/MF A02 


ge tig 


Natural monthly, June 1991. 
DE9101 68/GAR 


DOE/EIA-0246(89) 


161,777 PC A08/MF A02 


Commercial buildings c! eristics, 1989. 
DE91014625/GAR 161,718 PC A16/MF A03 
DOE/EIA-0340(90)/2 


Petroleum Supply 2 Annual 1990. Volume 2. 
PB91-220400/G. 161,786 PC A25/MF A06 


ane 


Annual ——— for world coal 
DE91014497/GAR 


gt ym 
Petroleum marketing monthly, June 1991. 
DE91014626/GAR 161,815 


— Sean 


Desto1ge8 auey)GAR 


161,832 
Annual E: Review, 1990. 
PB91-220442/GAR 161,732 


grt ona 


trade 1991. 
161,767 PC A07/MF A02 
PC A09/MF A02 


PC A15/MF A03 
PC A15/MF A03 


nual outlook for oil and gas 1991. 
DED! 0151 59/GAR 161,817 PC A07/MF A02 
DOE/ER-0476 

Science and Engineering Research Semester — for 

7 ietamaaae students. Program description and applica- 

De51014928/GAR 161,833 PC A03/MF A01 
DOE/ER/02271-114 


energy physics. Research report, May 1, 


Theoretical high 
1990--April 30, 1901, 
163,500 PC A03/MF A01 


DE91013639/GAR 
DOE/ER/12889-9 

Intelligent distributed control for nuclear power plants. First 

— —— progress report, September tber 1989-Septem- 

DE91013645/GAR 163,068 PC A04/MF A01 
DOE/ER/13025-1 

Development of advanced nodal eompow el for hexagonal 


ery! reactors. Technical pr 
E91013703/GAR 963 63,097 7 eC A03/MF A01 
DOE/ER/13183-5 


Pacvenenyen org and kinetic aspects of surface acidity. 
DE91014039/GAR 161,253 PC A03/MF A01 
DOE/ER/13192-31 


eer pains tne: Pant vege nom 1, 
1984-June 14, 1990. 
DE91014400/GAR 163,533 PC A03/MF A01 


DOE/ER/13241-2 





Summary ‘ess 
DE91014937/GAR 162,425 PC A03/MF A01 
DOE/ER/13308-T2 
Selective sorptive effects with 
eon prt wg Fi 
1 
DE91014521/GAR 
DOE/ER/13363-T2 
Reactions of small molecular systems. Progress report, 
June 1, 1990-April 31, 1991. 


ications to paraffins and 
technical report, 1985- 


161,768 PC A03/MF A01 


DOE/ER/45134-T1 


DE91014519/GAR 161,191 PC A03/MF A01 


DOE/ER/13465-6 
m7 = Progress report, December 1, 1 
DE91014361/GAR 161,255 PC A03/MF A01 
DOE/ER/13569-6 
Transition metal activation and by ee ¢ carbon- 
vember 30, 1991. : 
DE91014261/GAR 161,190 PC A03/MF A01 
DOE/ER/13602-4 


in hk on 
a Bay tion of rote 888 
91015240/GAR Pe 03/ME A01 
DOE/ER/13778-4 
Correlated ing ion-atom collisions. Progress 
Fi cry 46. 1908 Maron 15, 1991. 
91013640/GAR 163,501 PC A03/MF A01 
DOE/ER/13879-3 
Reactive characterization as a probe of the nature of cata- 


May report. 
Be910145967 R 161,256 PC A03/MF A01 


DOE/ER/13905-2 
Photoinduced ty polymers. 
report, May 1, 1988 October 3 
DE91014512/GAR 161285" PC A03/MF A01 
DOE/ER/13944-4 
Photoinduced charge and energy transfer processes in 
a Progress report, 1 July 1988-31 May 
DE91014383/GAR 161,207 PC A03/MF A01 
DOE/ER/13977-4 
Creation of multi-Degree-Of-Freedom mechanisms for robo- 
—— Progress report, September 1990-August 
DE91014359/GAR 162,179 PC A03/MF A01 
DOE/ER/13979-2 
——— of hydrothermal boiling and steam 
sources of volcanic tremor and 


162,791 PC A13/MF A03 


pn noise. Final re 
91014690/GAR 


DOE/ER/14159-1 
. Progress report, September 


163,314 PC A03/MF A01 


aig - strong fields. 
1000-November 14, 1991. 
be91015300/ GAR 


DOE/ER/25019-21 
Perturbation techniques for models of bursting electrical ac- 
pancrea’ 
DEg1013001/GAR 162,479 PC A04/MF A01 
DOE/ER/25063-3 
ps egy ae of a hypercube database system. Final 
july 1, 1988-June 30, 1991. 
91014285/GAR 161,506 PC A04/MF A01 
DOE/ER/25063-T12 


Concurrent access to O-trees. 

DE91014348/GAR 
DOE/ER/40120-T2 

Continuing studies of the plasma beat wave accelerator. 

DE91013641/GAR 163,502 PC A06/MF A02 
DOE/ER/40283-10 


161,510 PC A0S/MF A02 


nuclear physics. Annual progress 


163,511 PC A03/MF A01 
Research in theoretical nuclear — oe 
DE91013644/GAR 163,503 A07/MF A02 

DOE/ER/40427-11-N91 


Nuclear Progress report. 
DE91013908/GAR 


DOE/ER/40537-7 

University of Pa Nuclear Physics Laboratory 

BEO1O1S007/GAR 163,509 PC A06/MF A02 
DOE/ER/40589-2 

Quantum chromodynamic quark model study of hadron and 
few hadron systems. Progress report, December 1990-No- 


vember 1991. 
DE91014354/GAR 163,531 PC A03/MF A01 


DOE/ER/40646-1 
| gnome particle physics at bea ge Pittsburgh. 
ess report, June 1, Mal October 31, 
DE91014829/GAR 163,574 Pe, hos/MF A02 


DOE/ER/45131-9 


Theoretical studies in 
r 1 Mai 1990-30 April 1991. 
D S101 /GAR 


DOE/ER/40388-71 


163,510 PC A03/MF A01 


pattern formation at oes interfaces. Progress 
pe tg90-May 31, 199 
$1014509/GAR 169, 249 PC A03/MF A01 
yg cam te 
lectron hybridization effects and the 
plutonium Final technical report, July 1, Pipes September 


1968. 
DEStO1 4998/GAR 163,599 PC A03/MF A01 


November 15, 1991 OR-35 
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DOE/ER/45200-7 
Inelastic angen | in condensed matter with high intensity 
moessbauer 30, — Progress report, December 1, 1991- 
DE91014384/GAR 163,532 PC A03/MF A01 
DOE/ER/45293-T1 
te studies of SCC in Alloy 600 and two austenitic 
i steels on exposure to lithiated water at 350C. 
Annual ee en lune 1, 1990-May 31, 1991. 
DE91014827/GAR 163,095 PC A03/MF A01 
DOE/ER/45306-5 
Precursors to Si-N-C-O ceramics: A reinvestigation of the 


P systems. Progress 
January 1 1800 December 1990. 
91013722/GAR 162,208 PC A03/MF A01 
DOE/ER/45306-6 
oo psn study of CISIH2ENHCH2CH2NH2: INDO and 
and relative energies. Progress report, 


pond 1990-December 1990 
DE91013723/GAR 161,251 PC A03/MF A01 


DOE/ER/45357-4 





Defects and tran: in mixed oxides. Pri 
DE91014443/GAI 162,210 
DOE/ER/45357-5 


Ce 8 Stn mixed oxides. P' 
DE91014537/GA 163,840 
DOE/ER/45413-1 


Fundamental magnetic studies of iron-rare-earth-metalloid 


alloys. He end report. 
Bee to14e 6/GAR 162,212 PC A03/MF A01 
DOE/ER/45424-1 


Project very for synchrotron radiation studies of local 
ao meta alumina in —¥" (Tc) superconducting oxides, 


ind silicides. Progress report, 
Dee Agee Tob hy 1.99 162,360 PC A03/MF A01 
DOE/ER/53187-T10 


Electron cyclotron heating and current drive in toroidal ge- 
ometry. Technical progress r: a 
163,374 PC A03/MF A01 


ress report. 
A03/MF A01 


ress report. 
A03/MF A01 


DE91015358/GAR 
DOE/ER/53198-167 

Sawteeth in the MST reversed field pinch. 

DE91014288/GAR 163,352 PC A05/MF A01 
DOE/ER/53198-173 

Global confinement — discrete dynamo activity in the 


MST reversed field pi 
DE91015219/GAR 163,365 PC A03/MF A01 
DOE/ER/53198-174 


Edge electrostatic fluctuations and transport in the MST re- 


versed field pinc! 

DE91015218/GAR 163,364 PC A03/MF A01 
DOE/ER/53198-175 

Effect of non-equilibrium conditions and filtering on the di- 


mension of the Lorenz attractor. 
DE91015217/GAR 163,363 PC A03/MF A01 
DOE/ER/53221-6 
es controlled fusion research PF  aaaae Progress 
November 1, 1990-October 31, 
D 91014358/GAR 162,359. BC A03/MF A01 
DOE/ER/53223-159 


properties. Annual report, January 1, 1990-Decem- 


Plasma 
ber 31, 1990. 
DE91013933/GAR 163,351 PC A04/MF A01 
DOE/ER/53244-17 
Reversed field pinch experiments. Progress 
DE91013643/CAR 161,688 
DOE/ER/53267-4 


Texas experimental tokamak. Progress report, December 1, 
199 


1 1, 

DE91014920/GAR 163,020 PC A03/MF A01 
DOE/ER/53301-3 

Joint proposal for US/USSR on nonlinear dynamics and 

plasma ogy ge ‘oe report, September 15, 1990- 


September 14, 199 
DEO1014960/GAR 163,354 PC A03/MF A01 


DOE/ER/60291-5 


report. 
PC A03/MF A01 


DE91014527/GAR 
DOE/ER/60534-T1 


162,460 PC A03/MF A01 


Polar Research Board annual report 1988 

DE91013955/GAR 162,995 
DOE/ER/60844-2 

Experimental assessment and modeling of organic com- 

en interphase mass-transfer rates in multiphase subsur- 


systems. Progress report. 
besio14241/GAn 162,033 PC A03/MF A01 


DOE/ER/60931-2 
Molecular understanding of mutagenicity using 
re A methods. Progress report, tember 1, 1 
DE91015067/GAR 162,484 PC A03/MF A01 
DOE/ER/61029-T1 
Study of the atmospheric chemistry of radon progeny in 
ot and real indoor atmospheres. Progress report, 


ober 1, 1990-June 30, 1991. 
DE91015070/GAR 162,593 PC A03/MF A01 
DOE/ER/75498-5 


What is the Federal Demonstration Proj 
DESI01 3936/GAR 160,778 


DOE/ET/10815-144 


Results of 500-hour di lemperature 
airheater tube corrosion tests in ne o MHD coal fred flow fa- 


cility. 
DE91014262/GAR 162,266 PC A04/MF A01 
DOE/ET/53088-7 
Establishment of an egg for Fusion oe, Technical 
report, N 1, 1990-October 3 
Resto 4922/GAR 


1991. 
163,021 PC *A03/ MF A01 
DOE/ET/53088-480-REV 
Stability of drift-wave modons in the presence of tempera- 


ture gradients. Revised. 
DE91014364/GAR 163,355 PC A03/MF A01 
ver se a 


Fossil e review, January-March 1 
DE9101495 /GAR 161, 3. 
DOE/FE-0238T 
Advanced research programs: Annual program 
DE91014951/GAR 161,774 PC Kos! A02 
DOE/HWP-92 


Improved treatment/disposal of reactive metals. Phase 2, 
Technical research and devel nt. 
DE91015097/GAR 161,925 PC A03/MF A01 


DOE/ID/12735-T15 
Ceramic Nera R Quarterly technical progress 


&D. 
990-September 30, 1990. 
Des ibiay 4758/GAR 162,211 PC A03/MF A01 
DOE/ID/12738-1 


Improved computational schemes for the numerical model- 
ing of hydrothermal resources in Wyoming. Final report. 
DE91014823/GAR 161,799 PC AOS/MF A01 


DOE/ID/12859-1 
New industrial heat pump applications to vegetable drying. 


Phase 1 final report. 
DE91013697/GAR 163,241 PC A04/MF A01 
DOE/ID/12860-1 
New industrial heat pump applications to a petroleum BTX 
unit for a petroleum refinery in southeastern Texas. Phase 


1 final report. 

DE91013698/GAR 163,242 PC A05/MF A01 
DOE/ID/12860-2 

New industrial heat pump > eee to a specialty chemi- 


cals refinery. Phase 1 final report. 
DE91013699/GAR 163,243 PC AO5/MF A01 


DOE/METC-91/6118 


Commercial gasifier for |GCC ications s' ‘eport. 
DE91002051/GAR na 161,738 PO AIS /ME A03 


DOE/OR/00033-T447 
Simple primer on ja ecosystem 
DE91014923/GAI 162,489 
DOE/OR/21389-29 


Narth + 


and future S. 
PC A04/MF A01 


‘PC A03/MF A01 








“PC A03/MF A01 


9 PC h03/ MF A01 





yer of a MAP3S/PCN station. Final report, D b 


1984-Novemi 
bE91015069/GAR 161,037 PC A03/MF A01 
DOE/ER/60310-3 
Supercomputer simulation of clay-chemical-water interac- 
tions. (Phase 2, Final report). 
DE91014528/GAR 161,955 PC A03/MF A01 


DOE/ER/60317-T3 
National Council on Radiation Protection and Measure- 
ments semiannual technical progress report, March 1989- 


August 1989. 

DE91014179/GAR 162,589 PC A03/MF A01 
DOE/ER/60448-T2 

enema mutagenesis of human cells in vivo and in 


DE91014941 /GAR 162,483 PC A03/MF A01 
DOE/ER/60473-4 

Selective excitation, relaxation, and ey ening in 

molecular systems. Progress report, June 1990-May 1991. 

DE91014917/GAR 162,482 PC A03/MF A01 
DOE/ER/60524-5 

Malignant transformation of Pon con human fibroblasts by 

transfection of onocogenes. Progress report, September 1, 

1990-June 1, 1991. 
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ional biomass energy program. Final report, 
August 1989- ember 1990. 

DE91014531/GAR 161,853 PC A03/MF A01 
DOE/OR-23701-02.2 


Engineering evaluation/cost analysis for decontamination at 
the St. Louis Downtown Site, St. Louis, Missouri. 
DE91014175/GAR 161,914 PC AQ4/MF AO1 


DOE/OSTI-3406(SUPPL.2)(ADD.2) 


Yucca Mountain Site Characterization Project Bibli 
July-December 1990. An update: Supplement 2, A m 


DE91007636/GAR 163,056 PC A04/MF A01 
DOE/PC/79796-T13 


Enhancing the use of coals ye er ae injec- 
tion. Quarterly report No. 14, anuay 1-M 31, 1991. 
DE91014725/GAR 161,856 PC A03/MF A01 


DOE/PC/79903-T8 
Optical pepe of flyash. Quarterly report, 1 January-31 


March 1991. 
DE91014192/GAR 161,761 PC A06/MF A02 
DOE/PC/79910-4 


Two dimensional NMR and NMR relaxation studies of coal 
structure. Progress report, June 15, 1988-September 15, 
1988. 


DE91013917/GAR 
DOE/PC/79922-T8 
Cyclone performance and optimization. Fifth quarterly 
DE91015248/GAR 161,866 PC A03/MF A01 
DOE/PC/79922-T9 
DE91015247/GAR 161,865 PC A03/MF A01 
DOE/PC/79922-T10 
Cyclone performance and optimization. Seventh quarterly 
91015246/GAR 161,864 PC A03/MF A01 
DOE/PC/79922-T11 
91015245/GAR 161,863 PC A03/MF A01 
DOE/PC/79922-T12 
Cyclone performance and optimization. Ninth quarterly 
'91015244/GAR 161,862 PC A03/MF A01 
DOE/PC/79922-T13 
Cyclone performance and optimization. Tenth quarterly 


DE91015243/GAR 161,861 PC A03/MF A01 
DOE/PC/79922-T14 

Cyclone performance and optimization. Eleventh quarterly 

DE91015242/GAR 161,860 PC A03/MF A01 
ends a 


spot, Aras 


DOE/PC/79928-T14 

Solid yrsey sade 
S1b1S0GO/ CAR 

DOE/PC/80752-T16 
Detailed model for Fn orn Fe 
$987-July 31, 198%, ninth qu ninth 
DE9101 /GAR 

“Raaun tka 


Detailed model oF os pee —_ 

vember 1, 1988-January 31, 1989. fifte 

t 

De 1014999/GAR 161,775 PC A03/MF A01 
DOE/PC/88800-41 

Stable carbon isotope analysis of ocessing materials. 

9 technical progress report, July +-Sentember 30, 

DE91014060/GAR 161,759 PC A06/MF A02 
DOE/PC/88800-43 

carbon isotope analysis of coprocessing materials. 

Final technical a 

DE91014628/GA! 161,740 PC A07/MF A02 
DOE/PC/88874-T13 


161,755 PC A03/MF A01 


coal liquefaction catalysts. Quarterly 
161,746 PC A03/MF A01 

oe ee catalysts. Quarterly 
% 161,747 PC A03/MF A01 





port Noy, May’, 


61,776 BEA 04/MF A01 


coal furnaces and 
No. 12, No- 
quarterly report- 


tl 
No. 14, January 1-March 31, — _— 
DE91014724/GAR 161,855 PC A03/MF A01 
DOE/PC/88878-T9 
Coal surface control for advanced fine coal flotation. Quar- 
report No. 9, October 1, 1990-December 31, 1990. 
DE91014761/GAR 161,772 PC A04/MF A01 
eee a 
Proof of sereem ont performance optimization of high 
gravity batch type centrifuge for dewatering fine coal. Gur. 
fry teatnical progres report No., 6 December 21, 1990- 
DE91014061/GAR 161,760 PC A03/MF A01 
DOE/PC/88900-1 


model for coal devolatilization. Quarterly report, 
March 1 5, 4988-June 15, 1988. ued 
DE91014392/GAR 161,765 PC A04/MF A01 


DOE/PC/88900-2 
Engineering model for coal devolatilization. Quarterly report, 
ie 15, 18e8-Septome 15, 1988. 
DE91014393/GAI 161,766 PC A03/MF A01 
DOE/PC/88930-T10 


Bimetallic promotion of cooperative ag, pend and 
heteroatom removal in coal liquefaction. summa- 
BE91014649/GAR 161,742 PC A03/MF A01 


DOE/PC/88939-11 


In situ determination of desorbable methane content by use 
of three different decay functions. 
DE91005923/GAR 162,841 PC A03/MF A01 


DOE/PC/88939-13 
Methane formation and retention in al 


con. Quast 
—_ January 31, 1991-March 31,1 
Beoio14189/ AR 162,842 PC Koa/ MF A01 


DOE/PC/89660-1 
Advanced Flue Gas Desulfurization aie Demonstration 
December 20, 


Project. Technical progress report A 
1989-March 31, 1990 and April 1, 1990-June 30, 1990. 
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DE91014247/GAR 
DOE/PC/89758-T3 
Surface electrochemical control for the fine coal and 
echnical progress report, January 1, 1 


March 31, 1991. 

DE91014640/GAR 161,769 PC A03/MF A01 
DOE/PC/89772-T3 

pag ye of micellar enzymology to clean coal technolo- 


Beotoras 86/GAR 162,507 PC A03/MF A01 


DOE/PC/89790-T1 
onan microparticles. (Quarterly report), 

December 1, 1990-February 28, 1991. ' 
Deot014187/GAR 161,846 PC A03/MF A01 


DOE/PC/89851-T3 
Coapemiee eeneah in coal liquefaction infratechnology 
development. Quarterly report, No- 


and generic technology 
vember 1, 1989-January 31, 1990. 
DE91014997/GAR 161,745 PC A06/MF A02 


DOE/PC/90047-2 

rs octane —— during slurry-phase Fischer 

Ti report No. 2, January 

Hi =~ fica aie 

beo1014608/GAR 161,741 PC A03/MF A01 
DOE/PC/90174-T2 

pop oan of the selective coagulation process. Techni- 

eo report, second quarter, January 1, 1991-March 

BE91014722/GAR 161,770 PC A03/MF A01 
DOE/PC/90176-T18 

we oe Rg nner of the chemical forms of 

— technical report, December 1, 

February 28, 1991. 

Deo1014056/GAR 161,758 PC A03/MF A01 
DOE/PC/90176-T25 


161,849 PC A03/MF A01 


chemical desulfurization of lilinois 
. Technical (quarterly) report, December 1, 1990-Feb- 
ruary 28, 1991. 
DE91014049/GAR 161,757 PC A03/MF A01 
DOE/PC/90176-T26 
Chemical coal cleaning using selective oxidation. Technical 
Cure ape December 1, 1990-F 28, 1991. 
9101 /GAR 161,841 A03/MF A01 
DOE/PC/90176-T28 
Process development for production of coal/sorbent 
+ Technical report, December 1, 1990-Rebruay 
DE91014046/GAR 161,756 PC A03/MF A01 
DOE/PC/90177-T2 
Evaluation, engineering and development of advanced 1 
clone . Quarterly technical progress report No. 2, 
January 1, 990-March 31, 1990. 
DEOT04726/GAR 161,771 PC A04/MF A01 
DOE/PC/90183-T1 
fenuery 1991-March 31, 1991. 
best 01 nical progress report 161,764 PC A03/MF A01 
DOE/PC/90185-T1 
Granular chute flows of smooth, nearly elastic, spheres. 
Quarterly report, J 1, 1991-March 31, 1991. 
DE91014246/GAR 61,763 PC A03/MF A01 
yp eo ay al 


1 
report August 1, 
DOE/PC/90293-3 
High temperature membranes for H(sub 2)S and eter 2) 
re “a Seam Progress report, January 1, 1991- 
91014636/GAR 161,854 PC A03/MF A01 
DOE/PC/90301-T1 


oB0Februry 16, 199 = 
161,762 ‘pc a0g/MF A01 


the reactions of the metal oxides with 
nical progress report, September-De- 


161,840 PC A03/MF A01 


H2S and "802. Technical 
cember 1 


DE9101 3946/GAR 
a sear ta 


repr rte pt oa PC ADS IME A01 


DOE/PC/90305-T2 
Probe molecule a ee species in alcohol 
sis. Cuarteny report 
DE91014721/GAR 
DOE/PC/90350-3 


DC CICC retrofit magnet liminary ign, protection 
analysis and al sll qlee Gea reer 


161,807 PC A03/MF A01 


ae 744 


January 1991-March 1991. 
161,743 PC A03/MF A01 


91014538/GAR 

DOE/PC/90361-T2 

Catalytic fabric filtration for simultaneous NOx 

bdo — — technical progress 

(291014069/GAR 
DOE/PC/90546-T1 

Confined zone dispersion flue gas desulfurization demon- 

stration. Guarterty report No. 1, October 13, 1990-January 


, 1991. 
DE91014245/GAR 161,848 PC A03/MF A01 
DOE/PC/90547-T2 
and low NOx — on a wall 


jase nd of 
fired boi echnical progress report No. 2, January 1, 
1991 Reach 31, 1991. 


and particu- 
report, January 1- 
161,843 PC A03/MF A01 


DE91014191/GAR 
DOE/PE/72015-T1 
ATMX System Safety Assessment report. Final report. 
DE91014454/GAR 163,049 PC A03/MF A01 
DOE/SF/18437-T2 
Fusion with highly spin 
October 1, 198: 
:91014178/GAR 
DOE/SW/DK-91/049 
Oak Ridge Uranium Market Model, 1989 (for Microcomput- 


ers). 
PB91-509869/GAR 162,957 CP DO2 
DOE/SW/MT-91/043 


Coal and Transportation Model (Stand Alone Ver- 

sion 1991), ‘ 

PB91-508036/GAR 161,790 CP T02 
DOE/SW/MT-91/044 


National Coal Model, Version 8. 
PB91-509760/GAR 
DOE/WIPP-91-016 


161,847 PC A03/MF A01 


ized HD and D(sub 2). Final 
lember 30, 1990. 
163,016 PC A03/MF A01 


161,792 CP T02 


ition Program Plan for the WIPP Ex- 


Performance Demonstra' 
—— ‘Waste Characterization 
'91014086/GAR 


Ape 
163,059 PC A03/MF A01 
DOF/FAA/FS-91/1 


See and Air Carrier Use of Aviation Weather Informa- 


AD-A238 278/6/GAR 163,789 PC A04/MF A01 
DOT/FAA/AM-91/8 

Some Personality Characteristics of Air Traffic Control Spe- 

cialist Trainees: Interactions of Personality and Aptitude 

Test Scores with FAA Academy Success and eer Ex- 

pectations. 

AD-A238 072/3/GAR 
DOT/FAA/AM-91/9 

Selection of Air Traffic Controllers: Complexity, Require- 


ments, and Public Interest. 
AD-A238 267/9/GAR 163,788 PC A03/MF A01 
DOT/FAA/CT-TN91/9 
eee Term: 
61,407 "PC A03/MF A01 


163,786 PC A03/MF A01 


Glossary of Optical 
N91-27403/5/GAR 
DOT/FAA/CT-TN91/16 


Evaluation of External Filters in Reducing Type B1 and B2 
= Broadcast Interference to VHF Communications Avion- 


leceivers. 

No1.27000/6/GAR 160,834 PC A03/MF A01 
DOT/FAA/CT-TN91/21 

New York Area Control Facility/Metroplex Control Facility 


Vulnerability . 
N91-27146/0/GAR 163,795 PC A03/MF A01 
DOT/FAA/CT-TN91/26 


S-76 Rotorcraft — Intensity Radiated Fields. Test Plan. 
N91-27438/1/GA 161,605 PC A04/MF A01 


DOT/FAA/CT-TN91/31 
Evaluation of the Concept of Pressure Proof Testing Fuse- 


rage Structures. 

N91-27155/1/GAR 160,823 PC A02/MF A01 

DOT/FAA/CT-88/8-1 
Aircraft Ici a ¥ 
AD-A238 039/2/GAR 

DOT/FAA/CT-88/8-2 


Aircraft Icing Handbook. Volume 2. 
AD-A238 ( /0/GAR 160,809 PC A99/MF A06 


DOT/FAA/CT-88/8-3 


Aircraft Icing Handbook. Volume 
AD-A238 041/8/GAR 


DOT/FAA/CT-90/14 
Dp sion He ight Wind 


me 160,805 PC A17/MF A04 


160,806 PC A11/MF A03 


ior Decelerating gma in 
Heli ilot/ Vehicle Factors and Limitatior 
N91-2 145/2/GAR 160,808 PC A04/MF A01 
DOT/FAA/CT-91/11 
Controller Evaluation of Initial Data Link en Route Air Traffic 


Control Services: Mini Study 3. 
N91-27404/3/GAR 163,796 PC A07/MF A02 
DOT/FAA/CT-91/12 


ph ee Baseline Specification for ATC Data Link Service 
tion in the Host Computer System. 
Nat -26433/3/GAR 163,794 PC A07/MF A02 


DOT/FAA/RD-90/28 


Reinforced Base Course for Flexible ——- 
for ight Aircraft: Literature Review and Test Section 


NST 96160/2/GAR 161,292 PC A03/MF A01 


DOT/FAA/RD-90/31 
Guidelines for Design, Construction, and Evaluation of Air- 


vement Drail 

Ripi-pe! 61 vO/GAR 160,839 PC A08/MF A02 
DOT/FAA/RD-91/17 

Pulse-Pair — as a Robust Estimator of Turbulent 

— Spectral Parameters Using Airborne Pulse Doppler 

N91-27402/7/GAR 160,836 PC A03/MF A01 
DOT-HS-807-700 

pore ag Full-Time Use of Safety Belts among Current 


Part-Time Users. 
PB91-226928/GAR 163,819 PC A06/MF A02 
DOT-HS-807 715 
Evaluation of FY 1987 Safety Belt Use Law, State Enforce- 
ment Grants. 





E-6054 


PB91-192815/GAR 
DOT-HS-807 725 


163,845 PC A13/MF A03 


Commercial Motor V: Control Devices. 
PB91-229732/GAR 163,827 PC A04/MF A01 
DOT-HS-807 733 


Law Enforcement Public Information: A Guide for Law En- 
forcement Administrators for Successful Media Relations, 


Effective Strat and Unit Implementation. 
PB91-227223/GAR 161,428 PC A04/MF A01 


DOT-HS-807-740 


Mobile Trauma Training Unit (MTTU) Manual 
PB91-232215/GAR 162,114 PC A08/MF A02 


DOT-VNTSC-FAA-91-1 
Sources and Air Carrier Use of Aviation Weather Informa- 


tion. 
AD-A238 278/6/GAR 163,789 PC A04/MF A01 
DP-52 


Model of ICC’s Dividend Pa 
PB91-232561/GAR 


DP-53 


Determination of Average Earnings in Great Britain. 
PB91-232579/GAR "er 145 PC E06/MF E06 


DP-54 
Cross-Border Savings Blows and Capital Mobility in the G7 
Economies. 
PB91-232587/GAR 161,129 PC E06/MF E06 
DR-5-3 


ere Rana Volume 2: Appen- 
dixes A, B, C, and D. 
N91-26195/8/GAR 161,377 PC A21/MF A04 


DRES-SM-1366 


161,161 PC E06/MF E06 


Comparison of Several Oximes against Poisoning 
Soman, Tabun and GF. ” 

AD-A238 036/8/GAR 162,644 PC A03/MF A01 
DRES-SR-549 

Formulation of a Si 

= Detection Noon tor for 

e 

AD-A238 183/8/GAR 

DRIC-BR-301751 


ow eee ot © 
erodynamic Particle 


161,838 PC A03/MF A01 


c —— 


grega in d Al-Si-Cu Films 


Using Auger Electron neers 
AD-A238 130/9/GAR 161,214 PC A03/MF A01 
DRIC-BR-301954 


TDF Specification. 
AD-A238 383/4/GAR 


DTRC/SD-CR-06/91 
Integral Electric Motor/Waterjets for High-Speed Amphib- 
ians. 
AD-A238 613/4/GAR 163,191 PC A03/MF A01 
E25-666 





161,497 PC A07/MF A02 


Actively Controlled Shaft Seals for Aerospace Applications. 
N91-27545/3/GAR 162,198 PC A03/MF A01 


E-3612 


Creep and Fracture of Dispersion-Strengthened Materials. 
N91-27224/5/GAR 162,243 PC AOS/MF A01 


E-4999 





Dynamics of Face and Annular Seals with Two-Phase Flow. 
N91-26479/6/GAR 163,255 PC A12/MF A03 


E-5917 
Three-Dimensional Finite-Element Thermal/Mechanical An- 
—— Technique for High-Performance Traveling Wave 
N91-27436/5/GAR 
E-5974 
Reliability and Mass Perspective of SP-100 Stirling Cycle 


Lunar-Base — 
N91 1 -26592/6/6 161,716 PC A03/MF A01 


E-5979 
Investigation of Interfacial Shear Strength in SiC/SI3N4 


Composites. 
N91-26233/7/GAR 162,238 PC A03/MF A01 
E-6012 


Turbulent Fluid Motion 2: Scalars, Vectors, 
N91-27487/8/GAR 163,260 


E-6017 


161,626 PC A03/MF A01 


, and Tensors. 
PC A03/MF A01 

Matrix Plasticity in SiC/Ti-15-3 Composite. 

N91-27247/6/GAR 162,247 PC A03/MF A01 


E-6020 


Dynamic Measurements of Gear Tooth Friction and Load. 
N91-27570/1/GAR 162,155 PC A03/MF A01 


E-6022 
Prospects for eng and Toughness Enhancement of Nial 
by Ductile Phase R 
N91-27324/3/GAR 162,341 PC A03/MF A01 
E-6040-1 
Model for the Scattering of High-Frequency Electromagnet- 
ic Fields from Dielectrics Exhibiting Thermally-Activated 
N91-26872/2/GAR 163,628 PC A03/MF A01 
E-6054 
Polymeric Routes to Silicon Carbide and Silicon Oxycarbide 
N91-26234/5/GAR 162,239 PC A03/MF A01 
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E-6086 
erized Inspection of Real Surfaces and Minimization 


of Their Deviations. 

N91-27558/6/GAR 162,144 PC A03/MF A01 
E-6125 

Effect of Tabs on the Evolution of an Axisymmetric Jet. 

N91-27159/3/GAR 161,360 PC A03/MF A01 
E-6129 

Concentrator Testing Using Projected | 

NO1.2720477/GAR ae 161,820 0 PC A03/MF A01 
E-6212 

Some Preliminary Results of Brush Seal/Rotor Interference 

Effects on — at Zero and Low RPM Using a Ta- 


neta Me 
91-2755: /a/GAR 162,199 PC A03/MF A01 
E-6243 
Control of an Axisymmetric Turbulent Jet by Multi-Modal 
citation. 


Ex : 
N91-26121/4/GAR 160,794 PC A02/MF A01 
E-6246 
High-Speed jmaging for the Icing Research Pro- 
Research Center. 


at NASA Lewis 
91-26490/3/GAR 162,121 PC A03/MF A01 
E-6252 
sory Optimization, and Analysis of a Self-Deploying PV 


Tent Array. 

N91-27613/9/GAR 161,829 PC A03/MF A01 
E-6258 

Update on Results of SPRE Testing at NASA Li 

N91-27208/8/GAR 161,823 PC A02/MF A01 
E-6267 

——— of Real Machine-Tool ee -_ Minimiza- 

of Real Surface by Computerized Inspection. 

NQ1.27546/1/GAR 162,153 PC A06/MF A02 

E-6282 


> ag Evaluation of Oxidation and Reduction Effects 

on 44 Behavior and Global Microstructure of 

YBAZCUSOT: 

NB127575/0/GAR 162,145 PC A03/MF A01 
E-6290 

Study of — Speed Flows in an Aircraft Transition Duct. 

N91-26122/2/GAR 160,795 PC A12/MF A03 
E-6302 

Exponential Integration Algorithms Applied to Viscoplasti- 

N91-27901 /8/GAR 162,381 PC A03/MF A01 
E-6313 

CFD Analysis of Jet Mixing in Low Nox Flametube Combus- 


tors. 

N91-26146/1/GAR 161,358 PC A03/MF A01 
E-6315 

Coplanar W: —— Feeds for Phased Array Antennas. 

N91-27477/9/ 161,631 PC A02/MF A01 
E-6331 

Ground Test Program for a Full-Size Solar Dynamic Heat 


jeceiver. 

N91-27209/6/GAR 161,731 PC A02/MF A01 
E-6344 

Sliding Wear of Self-Mated AL203-SiC Whisker Reinforced 


les at 23-1200 C. 
N91-27221/1/GAR 162,241 PC A03/MF A01 
E-6348 


Comparative Survey of Dynamic Analyses of Free-Piston 


Stirling E 

N91-2687' /6/GAR 161,374 PC A02/MF A01 
E-6353 

Surface a Life of M50nil and AIS! 9310 Spur Gears 


and R C ‘ 
N91-27569/3/GAR 162,154 PC A02/MF A01 
E-6356 
imental Trace Gas Investigation of Fluid Transport 
and Mixing in a Circular-to-Rectangular Transition Duct. 
N91-27129/6/GAR 160,798 PC A03/MF A01 
E-6358 


Ka-Band Mmic Microstrip Array for High Rate Communica- 
tions. 


N91-27437/3/GAR 161,424 PC A02/MF A01 
E-6361 
of Aerothermodynamic Effect on Dis- 


int iting Liquid 
NOT2751 0/7/GAR 161,390 PC A02/MF A01 
E-6365 


bof Set Ree Sat 2 Ons 
of the ice Station Freedom Power 


Evolution System. 
N91-27207/0/GA 161,822 PC A02/MF AO1 
E-6375 
Recent ess in InP Solar Cell Resear 
N91-2744 7y2/GAR 161,827 “be A02/MF A01 
E-6376 
in of a Mobile Lunar Power Su 
161,828 PC 


Preliminary 
N91-27611/3/G, ts 
E-6377 


03/MF A01 


Synthesized Fast-Variable Linear L 
N91-27446/4/GAR 161,629 
E-6378 
Development and Testing of a Source Subsystem for the 
Supporting Development PMAD DC Test Bed. 


OR-38 VOL. 91, No. 22 


oad. 
PC A02/MF A01 


N91-26202/2/GAR 
E-6379 
Solar Dynamic Power for Earth Orbital and Lunar Applica- 


tions. 

N91-27214/6/GAR 161,826 PC A03/MF A01 
E-6380 

Technology Development of Fabrication Techniques for Ad- 


vanced Solar mic Concentrators. 
N91-27211/2/GAR 161,824 PC A02/MF A01 


E-6384 
EMTP System Level Model of the PMAD DC Test Bed. 
N91-27206/2/GAR 161,821 PC A02/MF A01 
E-6386 
ee | a of Cryogenic Vessels Using 


note Veet mg 161,348 PC A02/MF A01 
E-6387 
Electrical Characterization of Glass, Teflon, and Tantalum 
Capacitors at High ‘a 
Non -27444/9/GAR 161,627 PC A02/MF A01 
E-6389 
Aeroelastic Modal Characteristics of Mistuned corte As- 
semblies: M Localization and Loss of Eigenstru 
N91- 27591 /7/GAR 63,483 A03/MF A01 
E-6392 
nalytical Combustion/Emissions Research Related to the 


NASA es Py eye Research Program. 
N91-27165/0/GAR 61,364 PC A03/MF A01 
E-6395 


161,713 PC A02/MF A01 


panes Snemenay Based on Spectrally Re- 
160,844 PC A02/MF A01 


Raylei 
NO! B7524 14 GAR 


E-6396 
Modern CFD  ~ jae for the Design of a Reacting 


NOT27188/3/GAR 161,363 PC A03/MF A01 
E-6401 


Evolving the SP-100 Reactor in Order to Boost Lar tas 
loads to _ and to Low Lunar Orbit Via Nuclear-' 


Propulsio' 

N91-27213/0/GAR 163,031 PC A03/MF A01 
E-6406 

From Diff to Diff 


Odes. 

N91-27886/1/GAR 
E-6416 

Design Aspects and Comparison Between High T(Sub C) 

Superconducting Coplanar Waveguide and Microstrip Line. 

N91-27445/6/GAR 61,628 PC A03/MF A01 


E-6423 
— Lewis Integrated Propulsion and Flight Control Simu- 
it 


‘or. 
N91-27157/7/GAR 160,842 PC A03/MF A01 
E-6425 


Applied-Field Mpd Thruster Geometry Eff 
N91-27217/9/GAR 161,384 a A03/MF A01 


E-6427 
Nonequilibrium in a Low Power Arcjet Nozzle. 
N91-27215/3/GAR 61,347 PC A03/MF A01 
E-6435 
Neural Network Application to Aircraft Control System 


in. 
N91-27167/6/GAR 160,824 PC A03/MF A01 
E-6446 
Design Considerations for Space Radiators Based on the 


Liquid Sheet (LSR) Co: 

N91-27213/8/GA 161,825 PC A02/MF A01 
ECTB-172-14A 

In-Depth Survey R : Control Technology for Small Busi- 

ness: Evaluation of Flexible H Ventilation for 

Radiator Repair at Hensley’s Radiator Service, Inc., Char- 


lottesville, Virginia. 
PB91-227397/GAR 161,899 PC A03/MF A01 


pp cen 





Equations for First Order 
162,380 PC A02/MF A01 


lor production scheduling in hydro s' 
5eo1793108/ GAR 161 , 704 


EGG-BNCT-9411-VOL.5-NO.2 


PBF/BNCT Program, February 1991. Volume 5, No. 2. 
DE91014089/GAR 162,449 PC A03/MF A01 


EGG-BNCT-9411-VOL.5-NO.3 


INEL BNCT Program. Monthly bulletin: Volume 5, No. 3. 
DE91014505/GAR 162,451 PC A03/MF A01 


EGG-BNCT-941 anes 4 


INEL BNCT lonthly bulletin, Volume 5, No. 4 
DE91014152/GAR 162,450 PC A04/MF "A01 


pape Ym 
imping accident in the K-reactor and the sensitivi- 


ivery rate. 
91014156/GAR 163,075 PC A04/MF A01 
EGG-M-90292 


Effects of various parameters on the fatigue life of Alloy 
18. 


718. 
DE91014100/GAR 162,324 PC A03/MF A01 
EGG-M-90293 


Tensile properties and microstructure of Alloy 718 thermally 
aged to 50,000 h. 


items. 
A03/MF A01 


DE91014099/GAR 
EGG-M-90422 
Section 3 stress y of no di 


nents. 
DE91014116/GAR 163,073 
EGG-M-90485 


Heat . es materials and their feasibility issues for a 
transportation system. 
DE91014071/GAR 163, 029 PC A03/MF A01 


EGG-M-91095 
Industrial consortium for the utilization of the geopressured- 


eon resource. 
E91014171/GAR 161,798 PC A03/MF A01 
EGG-M-91136 

Laser based technique for particle sizing to study two 


i ise expansion in turbines. 
E91014172/GAR 161,357 PC A03/MF A01 
EGG-M-91137 


Overview of the Heat Cycle Research project. 
DE91014072/GAR 161,796 PC A03/MF A01 


EGG-M-91162 
Hydrothermal opportunities and challenges in the basin and 
ti 


DE91014095/GAR 161,797 PC A03/MF A01 
EGG-M-91251 
Small Re Heat Pipe Thermionic Reactor concept 


SEato1a 01 a073/ GAR 163,030 PC A03/MF A01 
EGG-NTA-9612-REV.1 


Advanced Test Reactor Critical Facility safety analysis 


le year currency review. Revision 1. 
Deotonet 51/GAR 163,074 PC A05/MF A01 


EGG-WTD-9336 


Transuranic contamination control using electrostatic cur- 
tain (proof-of-principle experiments). 
DE91014167/GAR 161,913 PC AO6/MF A02 


EGG-WTD-9432 
Use of noninvasive 
vitrification ram. 
DE91014084/GAR 
EGG-WTD-9438 
Brief analysis and description of transuranic wastes in the 
subsurface disposal area of the radioactive waste manage- 


ment complex at INEL. 

DE91014094/GAR 163,060 PC A04/MF A01 
EGG-WTD-9475 

Personnel protective equipment total-encapsulating suit de- 


contamination study using shower systems. 
DE91014096/GAR 163,047 PC A04/MF A01 


EGG-10617-2092 


Hsien ee of the endangered San gag kit fox onto 
aval Petroleum Reserve No. 1 in Californi 
DEO 1014912/GAR 162,076 "PC A03/MF A01 


EGG-10617-2095 
Measuring neutron fluences and gamma/x-ray fluxes with 


CCD cameras. 

DE91014119/GAR 163,519 PC A03/MF A01 
EGG-106 17-3004 

tal surface analysis using matrix textural features clas- 
by a Probabilistic Neural Network. 

BEO1014120/GaR 163,040 PC A03/MF A01 
ENEA-RT-DISP-90-02 

Modellazione del legame costitutivo di isolatori in gomma 

armata e studio delle conseguenze sulla risposta sismica di 
strutture saat ep (Reinforced cuaperod a behaviour mod- 


eli 
163,078 PC A03/MF A01 


162,286 PC A03/MF A01 





d piping compo- 
PC A03/MF A01 


techniques for the in situ 
‘olume 1, Literature review. 
161,953 PC A03/MF A01 





lated 
DE i 700801 /GAR 
ENEA-RT-INN-90-03 
Coincidence: Fortran code for calculation of (e, “4 differ- 
ential cross-sections, nuclear structure functions and polar- 
= —— in self-consistent random phase approxi- 
matio pea interaction. 
DE91769502/ AR 163,626 PC A03/MF A01 
ENEA-RT-INN-90-09 
rain he of material anisotropies in neon deep-draw- 


imulations: Numerical “asioo'te 
D $1769508/GAR PC ‘A03/MF A01 
ENEA-RT-NUCL-90-02 
Annuario meteorologico 1988 del sito EUREX di Saluggia. 
pe ome (Saluggia, Italy) plant site annual (1988) meteoro- 
DI 91 769504/GAR 161,039 PC AO5/MF A01 
ENEA-RTI-COMB-CIVAL-89-08 
Impianto PROTEO: Prove sperimentali per la qualificazione 
di = e sistemi di a destinati al tratta- 
0 di vetrificazione e condizionamento dei rifiuti radioat- 
tivi. iM (PHOTEO, HLW vitrification plant vost facility: Remotely 


controlled processii ing). 
DE91790805/GAR 161,941 PC A06/MF A02 


ENEA-RTI-COMB-TRACORIF-89-05 


Criteri di riferimento per la predi 
aspetti organizzativi per la 
(Reference criteria phe = 


fay jures 
DE91790806/ GAR 


— di pI pene ed 
rifiuti_ radioattivi. 
ot ad wast manage- 


~_ 942 peer A04/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


gp open reaege ma 
0 preliminare di sicurezza per l'allestimento in 
Ope di un’area per gli esami Se di ele- 
menti di blanket i reattori a fusione: Analisi dei principali 
elementi. (OPEC post-irradiation test facility for tokamak 
ing blanket —" Preliminary safety report on 


DES17B0800/GAn 161,940 PC A04/MF A01 
ENEA-RTI-EN-SIRE-90-20 

Veicoli elettrici e consumo es Rendimenti, presta- 

zioni e campi d’applicazione. (Electric oes and energy 

consumption: Efficiency performance, applications). 

DE91508867/GAR 161,346 PC A03/MF A01 
ENEA-RTI-FARE-89-02 

. riscaldamento industriale a microonde. (Microwave heat- 


: Industrial ications). 

D '91508866/GAR 161,721 PC A07/MF A02 
ENEL-RAPP-91-092 

Descrizione e norme d’uso della nuova versione del tras- 
=— TVM. (New TVM transducer: Description and oper- 


tion). 
DE91508639/GAR 161,658 PC A03/MF A01 
ENEL-RAPP-91-095 


Realizzazione di un apparato di automazione mediante una 
pen ge orientata all’obiettivo. (Automation programming 


objective oriented method). 
DE91508898/G AR 161,703 PC A03/MF A01 
ENEL-RAPP-91-096 
Esperienza di regolazione di pompa a giri variabili con stru- 
ae avanzata. (Variable speed pump regulation by 


idvanced instrumentation). 
DE91508837/GAR 162,152 PC A03/MF A01 
ENEL-RAPP-91-102 
rea te di flickermetri a specifiche Ley eo in 
esenza di flicker generato da iche di ret 
(UIE/IEC 268. -speci flicker meters in queneaee of fluctu- 


ating network- ics-generated flicker). 
DE91508840/GAR 161,720 PC A04/MF A01 
EPA/IMSD-91/003 


— to Journals: Hazardous Waste Superfund Collec- 


PBOI- 180257/GAR 161,973 PC A03/MF A01 
EPA/ROD/RO02-90/ 107 


Superfund Record of Decision (EPA Region 2): Syosset 
Landfill, Nassau be Syosset, NY. (First Remedial 


Action), Septem! 
PB91-921549/GAR 162,026 PC A06/MF A02 
EPA/ROD/RO02-90/119 
Superfund Record of Decision (EPA Region 2): Mattiace 
Petrochemical Company, Broome ou. Glen Cove, NY. 
First Remedial Action), September 1990. 
'B91-921533/GAR 162,015 PC A03/MF A01 
EPA/ROD/RO02-90/ 127 
Superfund Record of Decision (EPA But 2): Cinnamin- 
- Groundwater Contamination Site, — County, 
NJ. (First Remedial Action), September 
PB91-921548/GAR 162, 025 oC A08/MF A02 
EPA/ROD/R03-90/096 
Superfund Record of Decision (EPA oy. 3): Coker’s 
Sanitation Service Landfills, Kent County, DE. (First Reme- 


dial Action), September 1990. 

PB91-921550/GAR 162,027 PC A0S/MF A01 
EPA/ROD/RO03-90/ 102 

Superfund Record of Decision (EPA Region 3): Tyson 

Dump Number 1, Upper Merion Township, Montgomery 

County, PA. (Third Remedial Action), September 1990. 

PB91-921516/GAR 62,007 PC A04/MF A01 
EPA/ROD/R04-90/067 

Su ind Record of Decision (EPA Region 4): Yellow 

Water Road Site, Duval County, Baldwin, FL. (First Remedi- 

al Action), September 1990. 

PB91-921546/GAR 162,071 PC A06/MF A02 
EPA/ROD/RO05-90/ 127 

Superfund Record of Decision (EPA Region 5): Hai 

Farm Site, Source Control Operable Unit, Dane County, 

(First Remedial Action), September 1990. 

PB91-921545/GAR 162,023 PC A03/MF A01 
EPA/ROD/R05-90/ 129 

Superfund Record of Decision (EPA Region 5): 

omowoc Electroplating Pane | Site, Ashippun, WI. rest 

Remedial Action), September 

PB91-921517/GAR 162,008 PC A05/MF A02 
EPA/ROD/R05-90/ 134 

Superfund Record of Decision (EPA Region 5): Kummer 

Sani Landfill, Northern Township, Beltrami County, MN. 

(Third Remedial Action), September 1990. 

PB91-921547/GAR 162,024 PC A05/MF A01 
EPA/ROD/RO05-90/ 145 

Superfund Record of Decision (EPA Region 5): Algoma Mu- 

nicipal Landfill, Algoma, WI. (First Remedial Action), 

tember 1990. 

PB91-921518/GAR 162,009 PC A04/MF A01 
EPA/ROD/R05-90/ 147 

Superfund Record of Decision (EPA Region 5): Reilly Tar 

and Chemical Corporation Site, St. Peter a St. Louis 

Park, MN. (Third Remedial Action), September 1990. 

PB91-921519/GAR M5010 PC A04/MF A01 
EPA/ROD/R06-90/058 

Superfund Record of Decision (EPA ion 6): Pagano Sal- 

— by Los Lunas, NM. (First Remedi Action), Septem- 





PB91-921520/GAR 
EPA/ROD/R06-90/060 

Superfund Record of Decision ag Bey gy 6): Cimarron 

Mining Corporation Site, Lincoin County, 

Carrizozo, NM. (First Remedial Aetony mber 1990. 

PB91-921543/GAR 162,021 PC A05S/MF A01 
EPA/ROD/RO06-90/064 


Soames es of Decision (EPA i ati 
ADe/ME AD A02 


, Omaha, Al oa Remedial 
Past -921521 /GA 162,012 
EPA/ROD/R07-90/042 
Superfund Record of Decision (EPA R 
ah Stables, Lincoln County, MO. ( 
tember 1990. 
PB91-921541/GAR 


EPA/ROD/RO07-90/044 
Superfund Record of Decision (EPA Region 7): Wheeli 
ral Acta Sepmeent Landfill, Amazonia, MO. First 
‘ lember 


Remedial 1990. 
PB91-921532/GAR 162,014 PC A0S/MF A01 
EPA/ROD/R08-90/029 


Superfund Record of Decision (EPA Region 8): Portland 
Cement Co. (Kiln Dust No. 2 and No. 3) Unit 1, 
Salt Lake City, UT. (First Remedial Action), September 


1990. 

PB91-921540/GAR 162,018 PC A07/MF A02 
EPA/ROD/R09-90/049 

Superfund Record of Decision at R 9): Coali 

Asbestos Mine, Fresno County, yt Remedial 


Action), September 1990. 
PB91-921523/GAR 162,013 PC A04/MF A01 
EPA/ROD/R09-90/050 
Soe Record of Decision (EPA Region 9): Solvent 
Service Su ind = San Jose, CA. (First Remedial 


perfui 
ction), September 1990 
PBet -921544/GAR 162,022 PC A07/MF A02 
EPA/ROD/R09-90/052 
Superfund Record of Decision (EPA ger 9): _ oo 
= ag nly Site, Cupertino, CA. (First Ri 
PaO ot 535/GAR : 162,017 PC A06/MF A02 
EPA/ROD/R09-90/055 
Superfund Record of Decision (EPA er 9): Intel Santa 
pen lll Superfund _ Santa Clara, CA. (First Remedial 


ction), September 1990. 
Pet 321 6o4/GAR 162,016 PC A06/MF A02 
EPA/ROD/R10-90/025 
Superfund Record of Decision (EPA een 10): Fort Lewis 
Logistics Center, Pierce County, Fort Lewis, WA. (First Re- 


medial Action), tember 1990. 
PB91-921542/GA\ 162,020 PC A04/MF A01 
EPA/SW/DK-91/087 


Protocol - A Computerized Solid Waste Quantity and Com- 
position Estimation System (for Microcomputers). 
PB91-507756/GAR 161,989 CP DO3 


EPA/440/1-82/061 


Development Document for Final Effluent Limitations 
Guidelines and New Source Performance Standards for the 
Ore Mining and Dressing. Point Source Cat oy 

PB91-234427/GAR 162,956 99/MF A06 


EPA/450/3-91/015 
RACT/BACT/LAER Clearinghouse: A Compilation of Con- 
-_ Technology Determinations. First Supplement to 1990 
dition. 
PB91-231548/GAR 161,889 PC A17/MF A04 
EPA/540/5-91/006A 


Technology Evaluation Report: Design and ea nag of 

a Pilot-Scale Debris Decontamination System. Volume 

PB91-231456/GAR 161,984 PC AOS/MF. A02 
EPA/540/5-91/006B 


Technology Evaluation Report: ign and Development of 
a Pilot-Scale Debris Decontamination System. Volume 2. 
PB91-231464/GAR 161,985 PC A12/MF A03 


EPA/540/8-90/011 
es t Services for Superfund Site Remedi- 


ition. Second h 
PBT -921285/GAR 162,000 PC A04/MF A01 
EPA/540/G-91/005 


oe Release - Emergency Response Notification 
. User’s Manual for Industry. 
Peers -921287/GAR 162,001 PC A03/MF A01 


EPA/600/2-91/038 
Waste Minimization Opportunity Assessment: A Truck As- 


sembly Plant. 

PB91-220392/GAR 161,976 PC A08/MF A02 
EPA/600/2-91/039 

Waste Minimization Opportunity Assessment: A Photofinish- 


cility 
7891 231890/GAR 161,987 PC A09/MF A02 
EPA/600/2-91/040 
Compatibility of Flexible Membrane Liners and Municipal 


Solid Waste Leachates. 
PB91-231522/GAR 161,986 PC A05/MF A02 
yr oe 


of Metals from Sludges and Wastew: 
Pest B91-220384/ /GAR 161,975 PC ‘07 /ME A02 


EPA/600/3-91/048 
Overview of Methods for Evaluating Effects of Pesticides 
on Reproduction in Birds. 


162,011 PC A03/MF A01 


Porrodial hetion), Action), 
162,019 PC A03/MF A01 


EPA/600/D-91/195 


PB91-231472/GAR 
EPA/600/3-91/049 

Temperature Scenario Development Usi Regression 

Methods. Phase 2. — 

PB91-231506/GAR 161,016 PC A04/MF A01 
EPA/600/4-88/039 

Methods for the Determination of Compounds in 

Pome be es Revised July 1991. 

PB91-231480/GAR 162,068 PC A17/MF A04 
EPA/600/4-91/010 

Methods for the Determination of Metals in Environmental 


Samples. 
PB91-231498/GAR 162,094 PC A14/MF A03 
EPA-600/8-91/008 


161,909 PC A06/MF A02 


Characterizing soils for waste site assessments. 
DE91014097/GAR 161,954 PC A03/MF A01 
EPA/600/D-91/166 

Role of Quality Assurance in Minimizing Exrors in Stationary 

Source Ftd Sap ™ 

PB91-226357/GA 161,878 PC A02/MF A01 
EPA/600/D-91/168 

ee ae SHS ee Conn RR ee 


Post -226373/GAR 161,879 PC A02/MF A01 
EPA/600/D-91/169 
Retrofit Costs of SO2 and NOx Control at 200 U.S. Coal- 


Fired ’ 

PB91-226381/GAR 161,737 PC A03/MF A01 
EPA/600/D-91/170 

Permeability Properties of Fly Ash from Furnace Sorbent In- 


B91-226399/GAR 161,979 PC A03/MF A01 
EPA/600/D-91/173 
Current Status of ADVACATE Process for Flue Gas Desul- 


furization. 
PB91-226423/GAR 161,880 PC A03/MF A01 
EPA/600/D-91/175 
eee tae omtey setae t- 
Sources. - 


Fuel for Utility 

p 91-226449/GAR 161,787 PC A03/MF A01 
EPA/600/D-91/176 

Pilot-Scale Incinerability Evaluation of Arsenic-and Lead- 


Contaminated a from Two Superfund Sites. 
PB91-226308/G. 161,978 PC "A03/MF A01 


Papen cern 


Continental Scale Biome es * Climatic 3 
PB91-226456/GAR 62,435 PC A03/MF A01 


EPA/600/D-91/178 
GIS Procedure to Create a National Lakes Frame for Envi- 


ronmental Mi 
PB91-226464/GAR 162,834 PC A03/MF A01 
presi nee oe 


oward a Rule-Based Bi 

Peet -226472/GAR 
EPA/600/D-91/181 

ae Environmental Changes in Lakes Using Algal Mi- 

crofossils. 

PB91-226498/GAR 162,049 PC A03/MF A01 
EPA/600/D-91/183 

In the Footsteps of Robert Marshall: Proposed Research of 

White Growth and Movement at the Tree Limit, 


Central Brooks Range, Alaska. 
PB91-226514/GAR 162,437 PC A03/MF A01 
EPA/600/D-91/187 


EPA’s Research to Improve Health Risk Assessments Pro- 
a Overview and Water-Related Research. 
'B91-231068/GAR 161,900 PC A03/MF A01 


EPA/600/D-91/188 
Animal Models of Cognitive Development in Neurotoxico- 
1-231076/GAR 162,619 PC A03/MF A01 

EPA/600/D-91/190 
of trae ead Acid Metabolites and Platelet Acti- 


Analysis 
vating Factor Productio 
162,430 PC A03/MF A01 


iome Model. 
162,436 PC A03/MF A01 


POOP ZsIOBA/GAR 
EPA/600/D-91/191 
-1,2,3. a 

iven in Combina- 
te (DDC). 


162,620 PC A02/MF A01 


Neurotoxicant Leases amen gt 
| tic | Alters Immune Function When 


tion 
PB91-231092/GAR 
gyn he 
Comparison of an Alternative Land Surface Parameteriza- 
tion with the GFDL High Resolution Climate Model. 
PB91-231100/GAR 162,836 PC A03/MF A01 


EPA/600/D-91/193 

Microbial Aspects of Water Treatment Processes: A 

Progress R 

PB91-231118/GAR 161,293 PC A03/MF A01 
EPA/600/D-91/194 

Test Methods for the Determination of Volatile Organic 

Compounds in Consumer Products. 

PB91-231126/GAR 161,883 PC A03/MF A01 
EPA/600/D-91/195 

Cas of Materials as Potential Sources of Indoor Air Pol- 


lution. 
PB91-231134/GAR 161,884 PC A03/MF A01 
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EPA/600/D-91/196 

Degreasing System Pollution Prevention Modification 
Indu: — S. 

PB91-231142/GA 161,885 PC A03/MF A01 

EPA/600/D-91/197 


Developmental Toxicity Testi 
PB91-231159/GAR gs 


EPA/600/D-91/198 
Current Corrosion By-Products and Corrosion Control Re- 


PB91-231167/GAR 162,060 PC A02/MF A01 
EPA/O00/0-01/ 190 


162,621 PC A03/MF A01 


past -231 T BIGAR 
EPA/600/D-91/200 
a Stability of Solidified Waste as Determined by 


and ical ee 
PB91-231183/GAR 61,982 PC A02/MF A01 
EPA/600/D-91/201 
Cost Estimating S 
PB91-231191/GAl 
EPA/600/D-91/202 


EPA’s Mobile Volume Reduction Unit for Soil Washing. 

PB91-231209/GAR 162,093 PC A03/MF A01 
EPA/600/D-91/203 

Assimilable Organic Carbon and Distribution System Qual- 


PB91-231217/GAR 162,062 PC A03/MF A01 
EPA/600/D-91/204 
Role of —_—— in Influenza-Induced Airway Hyperreacti- 


vity in Rats. 

PB91-231225/GAR 161,886 PC A01/MF A01 
EPA/600/D-91/206 
In vitro Screenii 
PB91-231233/GAR 
EPA/600/J-89/541 

Survival and Effects of Wild-Type, Mutant, and Recombi- 

nant ‘Strep’ ces’ in a Soil Ecosystem. 

PB91-231258/GAR 162,511 PC A03/MF A01 
EPA/600/J-90/536 

New Approach to Estimation of Relative Risks Due to Two 

or More Risk Factors under Multiple Matching in Case-Con- 

trol Studies. 

PB91-231241/GAR 162,584 PC A03/MF A01 
EPA/600/J-91/042 

ing Multiphase Organic Chemical Transport in Soils 


and Ground Water. 

PB91-231514/GAR 162,095 PC A10/MF A03 
EPA/600/J-91/155 

— of Volumetric Leak Detection Methods Used in 


‘ound Storage Tanks. 
Past 26316/GAR 161,736 PC A03/MF A01 
EPA/600/J-91/156 


Acidic Lakes and Streams in the United States: The Role of 
Acidic sition. 


Depo: 

PB91-226324/GAR 162,833 PC A02/MF A01 
EPA/600/J-91/157 

biedeatinn ct Proced 

Adsorption Isotherm Data. 

PB91-226332/GAR 
EPA/600/J-91/158 

Effect of Ozone Exposure on the Dispersion of Inhaled Aer- 

osol Boluses in Healthy Human Subjects. 

PB91-231266/GAR 161,887 PC A03/MF A01 


EPA/600/J-91/159 
Myelin Basic Protein-mRNA Used to Monitor Trimethyitin 


Neurotoxicity in Rats. 
162,623 PC A03/MF A01 





" 162,061 PC A03/MF AO1 


lems for Remedial Action Projects. 
161,983 PC A02/MF A01 


_ for Neurotoxicants. 
62,622 PC A03/MF A01 





for Aggregating Nonlinear Sulfate 
162,087 PC A03/MF A01 


xicity 
PB91-231274/GAR 
EPA/600/J-91/160 
Fimbria-Fornix Transections Disrupt the 
Alternation but Not Position Di 
PB91-231282/GAR 


EPA/600/J-91/161 
immunotoxicity of re Following Oral Admin- 


istration in Fischer 344 R 
PB91-231290/GAR 162,624 PC A03/MF A01 
EPA/600/J-91/162 
Relative Sensitivity of (32)P-postiabelling of = and the 
UDS Assay in the Liver of Mice Exposed 
to 2- Gein ne (2AAF). 
PB91-231308/GAR 
EPA/600/J-91/163 
Relative Sensitivity of (32)P-postlabelling - DNA and the 
aphic UDS = in the Liver of Rats Exposed 
2 minofluorene 
PB91-231316/GAR 
EPA/600/J-91/164 
Compatibility of — Solvents with the a Pro- 
induction Assay: Solvent - Mutagen Inter: 
PB91-231324/GAR 162,627 PC 02) ME A01 
EPA/600/J-91/165 
Respiratory Symptoms and Risk Factors in an Arizona Pop- 
ulation Sample of Anglo and Mexican-American Whites. 
PB91-231332/GAR 162,585 PC A02/MF A01 
EPA/600/J-91/166 


Ontogeny of De- 
imination in the Rat. 
162,615 PC A03/MF A01 


162,625 PC A03/MF A01 


2AAF). 
162,626 PC A03/MF A01 


Exposure Assessment Approaches to Evaluate Respiratory 
Health Effects of Particulate Matter and Nitrogen Dioxide. 


OR-40 VOL. 91, No. 22 


PB91-231340/GAR 
EPA/600/J-91/167 
Normal Rai of Diurnal Changes in Peak Expiratory Flow 
Rates: Relationshi ip to Symptoms and Respiratory Disease. 
PB91-231357/GA 162,558 PC A02/MF A01 


EPA/600/J-91/168 
Co-Occurrence of Ozone and Acidic Cloudwater in High- 


Elevation Forests. 
PB91-231365/GAR 161,888 PC A02/MF A01 
EPA/600/J-91/169 


Correlation of Coliform Growth Response with Other Water 


Quality Parameters. 
PB91-231373/GAR 162,063 PC A02/MF A01 
EPA/600/J-91/170 


—— Effects of aca, Products on Lead Solu- 


bility in Plumbing System: 

PB91-231381/GAR 162,064 PC A02/MF A01 
EPA/600/J-91/171 

Determination of ‘Giardia lamblia’ Cyst infective Dose for 

the Mongolian Gerbil ('Meriones unguiculatus’). 

PB91-231399/GAR 162,586 PC A01/MF A01 
EPA/600/J-91/172 

H4lIE Hepatoma Cell Bioassay-Derived 2,3,7,8-Tetrachloro- 

Pe a fem tm moe = icone Fish- Eating Water- 


bird reat La 
PBOT. 162,065 PC A03/MF A01 


161,901 PC A03/MF A01 


A AOTIGAR 
EPA/600/J-91/173 
—e Butoxide as a Tool in Aquatic Toxicological Re- 
h with eopnapnecpnas Insecticides. 
PB91-231415/ 161,908 PC A02/MF A01 
EPA/600/J-91/174 
DBAPE-A Database and Model Parameter Analysis System 


for Agricultural Soils to Support Water Quality Management. 
162,986 PC A02/ FA A01 


PB91-231423/GAR 
EPA/600/J-91/175 

Effects of Solar Radiation on Manganese Oxide Reactions 

with Selected se Compounds. 

PB91-231431/GAR 162,066 PC A02/MF A01 
EPA/600/J-91/176 

Photolysis of Copper(Il)-Amino Acid Complexes in Water. 

PB91-231449/GAR 162,067 PC A02/MF A01 
EPSHOM-001/91 

Mesure des Courants de Grande Vitesse: Courantometres 

SUBER et INTEROCEAN Lignes de Mouillages, Possibilites 

Actuelles au SHOM Measuring Very Fast 


Perspectives ( 
Currents: SUBER and INTEROCEAN Current Meters, 


Anchor Lines, Present Possibilities at SHOM, Outlook). 
PB91-232363/GAR 163,152 PC E06/MF E06 


ERL-0544-GD 
General Least-Squares Fitting Package for the Sun Work- 


AD-A238 180/4/GAR 161,490 PC A04/MF AO1 
ES/ER/TM-1 
(ARABS) le or relevant and appropriate requirements 
ogy for oe actions at the Oak Ridge Reserva- 
im of major environmental laws. 
DeS1015490/ GAR 161,960 PC "A04/MF A01 


ES/ER/TM-2 


Remedial action measures. 
DE91015059/GAR 


ESD-TR-90-152 


Solid State Research. 
AD-A238 427/9/GAR 


ESD-TR-91-047 

Phased-Array Calibration by Adaptive —. 

AD-A238 562/3/GAR 161,602 A03/MF A01 
ETDE-IT-91-18 


Sensitivity of ignition conditions to plasma parameters for 
compact tokamak. 
163,383 PC A03/MF A01 


161,958 PC A03/MF A01 


163,417 PC A06/MF A02 


DE91769487/GAR 
— net 19 





i e neutron assay 
input ai pk ae ‘of MC MO) Gres casio lant. 
DES1769488/GAR 161,938 PC A03/MF A01 
ETDE-IT-91-20 
ll laser ad elettroni liberi: Una breve descrizione del princi- 
oe di funzionamento. (Free electron lasers: Brief descrip- 


ati inciples, 

Dee! bs ort aad 163,625 PC A03/MF A01 
ETDE-IT-91-22 

Gain saturation in bunched FEL’s: Simple 

DE91769496/GAR 163,315 
ETDE-IT-91-23 


a of infrared bolometry on Frascati Tokamak Up- 
rade. 
Be91769498/GAR 163,384 PC A03/MF A01 
ETDE-IT-91-24 
Electromagnetic wave polarization change and characteris- 
4 _ in inhomogeneous plasma with sheared magnetic 
DE91769499/GAR 163,385 PC A03/MF A01 
ETDE-IT-91-25 
Protocol for TL gamma indoor dose measurements on large 


scal 
161,939 PC A03/MF A01 


model. 
PC A03/MF A01 


le (in Italy). 
DE91769500/GAR 
ETDE-IT-91-26 
Radiation protection on ee of nuclear facili- 
ties: Problems, needs and perspectives 


DE91769501/GAR 
ETDE-IT-91-27 
Elementi per la definizione dell’attivita’ di supporto, da parte 
di Unita’ COMB, allo sviluppo del blanket dei reattori a fu- 
sione. (Thermonuclear reactor blankets: Research support 
activities program of COMB (Italian ENEA)). 
DE91769503/GAR 163,025 PC A03/MF A01 


ETDE-IT-91-29 


Profile constraint and global quantities in tokamak 

DE91790802/GAR 163,386 PC A03/MF A01 
ETDE-IT-91-30 

Un sensore CCD bidimensionale veloce per analisi spet- 

—— su plasma. (Fast two-dimensional CCD sensor 


flor spectr. analysis of plasma). 
best 790803/ 163,387 PC A03/MF A0i 
ETDE-IT-91-35 


Plasma heati 
DE91790804/ 


ETDE-IT-91-39 
Le Ricerche dell’ENEL sull’azione del vento sugli elettr 
= sah action on overhead power cables: ENEL (italy) 
DE91508831/GAR 161,711 PC A03/MF A01 
ETDE-IT-91-40 
Alkali-aggregate reaction in concrete: Italian overview of 


BE91508832/GAR 161,295 PC A04/MF A01 
ETDE-IT-91-41 

Problemi di degrado nelle dighe in calcestruzzo e pietrame 

e malta in Italia. (Concrete-stone-mortar dam degradation in 

Dee 508833/GAR 162,816 PC A04/MF A01 
ETDE-IT-91-42 


State-of-the-art of cold fusion. 
DE91508972/GAR 


ETDE-IT-91-43 
Che cosa e’ e a cosa serve il calcolo frazionario. (Fraction- 
al calculus: Definition and uses). 
DE91508974/GAR 162,378 PC A03/MF A01 
ETDE-IT-91-44 
Verifica sperimentale di un modello matematico di disper- 
sione termica . mare. omega verification of mathe- 


matical | diffusion in sea). 
DE91508834/GAR 162,036 PC A03/MF A01 
ETDE-IT-91-45 


162,597 PC A03/MF A01 


— devices. 
A 163,627 PC A03/MF A01 


163,624 PC A03/MF A01 








inazione degli idrocarb liclici i (IPA) nel 
particolato atmosferico di diverse citta’ italiane mediante 
GC-MS. (Determination of PAHs in airborne lates in 
several Italian cities by gas chromatography/mass specto- 


metry and HPLC). 
DE91508835/GAR 161,869 PC A03/MF A01 
ETDE-IT-91-46 


Calibration of sensors and role of SIT (italy). 
DE91508976/GAR 162,143 PC A03/MF A01 


ETDE-IT-91-47 


eapoomeayie te reaction in concrete dams. 
DE91 162,817 PC A03/MF A01 


ETDE-IT-91-49 
Engine pressure recovering from 


nals. 

DE91508864/GAR 161,372 PC A03/MF A01 
ETDE-IT-91-50 

TEMPO experiment: Characteristics of Northern Tyrrhenian 


Sea circulation. 
DE91508865/GAR 162,037 PC A03/MF A01 


ETDE-IT-91-51 
Sheet stamping processes: Experimental modelling over- 


view. 
DE91508841/GAR 162,298 PC A03/MF A01 
ETDE-MF-1507307 
Ingenieurstechnische, spezifische Entwicklung, Optimierung 
und Anpassung von Sas_ und Dampturbi zur Integration 
in ein kombiniertes Gas- und Dampftui yrn ep mit 
Kohlevergasung. Schlussbericht echnical devel- 
opment, optimization and adjustment of air prem Ay plant 
to be integrated in the Coram and steam turbine 


plant with coal | report). 
E91507307/GAR - 750 PC A09/MF A02 


ETDE-MF-1507308 
Bericht ueber die Taetigkeit der Py ape des Landes 
Nordrhein-Westfalen. (Activities of mining authorities of 
Nordrhein-Westfalen, 1989). 
DE91507308/GAR 162,843 PC A06/MF A02 
ETDE-MF-1507375 
Behandlung >. Filterstaeuben durch saures eS 
Waschwasser z mit dem Ziel, 
die Filterstaeube ‘susemmen n mit der Schlacke zu verwerten. 
a (Treatment of filter dust nay acidic solu- 
tion of the scrubber to leach heavy metals f 4 the purpose 
to utilize the slag with filter dust ‘ . Final report). 
DE91507375/GAR 1,259 PC A10/MF A03 
ppt 


load vibrati 








n-Based Navigation and ra bee; 
AD-A236 570/6/GAR 178 PC 


ETL-0580 


Robust Imai 
AD-A238 5 


04/MF AO1 


Understanding: Techniques and Applications. 
1/4/GAR 163,014 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


ETN-91-99247 


Response of an Annular Cylindrical Liquid Column to Vari- 
ous Axial Excitations in Zero-Gravity. 
N91-27481/1/GAR 163,257 PC A03/MF A01 


ETN-91-99250 


Monolithic CFC-Main Landing Gear Door for Tornado. 
N91-27150/2/GAR 160,822 PC A03/MF A01 


ETN-91-99409 
Stability of Collocation-Based Runge-Kutta-Nystroem Meth- 
s 


N91-26835/9/GAR 162,379 PC A03/MF A01 
ETN-91-99411 
NUMVEC Fortran Library Manual. Chapter: Partial Differen- 


tial Equations. Routine: ICGG3D. 
N91-26768/2/GAR 161,513 PC A03/MF A01 


FAA-APO-90-13 


Establishment Criteria for Integrated Wind Shear Det 

Systems: Low-Level Wind Shear Alert System LWA). 

Terminal Doppler Weather Radar (TDWR), and Modified 
Airport Surveillance Radar. 

AD-A238 315/6/GAR 163,790 PC A04/MF A01 


FACE-89-45 
Fatal Accident Circumstances and Epidemiology (FACE) 


eport: Welder Dies in Fall from Fork Lift, July 16, 1989. 
PB91-227488/GAR 162,577 A02/MF A01 
FACE-89-46 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Five Family Members Die After Entering Manure 
Waste Pit on Dairy Farm, July 26, 1989. 
PB91-227454/GAR 162,574 PC A02/MF A01 


FACE-89-47 
Fatal Accident Circumstances and Epidemiology (FACE) 
— Laborer Falls to His Death Through a Skylight 


Hoy , July 24, 1989. 
PB91-227462/GAR 162,575 PC A02/MF A01 
FACE-89-48 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Truck Driver Dies When Crane Boom Contacts 


Powerline, August 22, 1989. 
PB91-227470/GAR 162,576 PC A02/MF A01 
FACE-89-49 


Fatal Accident Circumstances and Epidemiology (FACE) 
_— Window Mechanic Dies in 250-Foot Fall, August 4 


1989. 

PB91-227496/GAR 162,578 PC A02/MF A01 
FACE-89-50 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: Apprentice Electrician Electrocuted, August 23, 


1989. 

PB91-227447/GAR 162,573 PC A02/MF A01 
FBIS-USR-91-21/GAR 

Soviet Union Republic Affairs, August 9, 1991. 

FBIS-USR-91-21/GAR 161,079 Subscription 
say mc tt Sa 


Soviet Union Republic Affairs, August 13, 1991. 
FBIS-USR 91-22/GAR 161,080 Subscription 


pr eae 


Offices o! Evaluation Statistical Report, 1 
PBOT 290417 GAR 162,542 PC A08/MF A03 


FDLP-6-91 


Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
July 1991. Featuring: January-April 1991 Trade Data. 
PB91-227017/GAR 160,859 PC A04/MF A01 


FFA-147 
Methods to Enhance the Accuracy of Finite Volume 


Schemes 2. 
N91-26466/3/GAR 163,254 PC A03/MF A01 
FHWA/AK/RD-90/08A 


Cable Stayed Static Lenear Analysis for the Captain William 


Moore Creek 
PB91-226803/GA\ 161,323 PC A06/MF A02 
FHWA/FL-91/002 


Federal Lands ew Field Materials Manual. 
PB91-220426/GAR 161,322 PC A25/MF A06 
FHWA/IN/JHRP-88/15-ES 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and Replacement of Highway Bridges. Final 
Report. Volume 1. The Elements of Indiana a Manage- 
ment System (IBMS). Executive Summary (Revised). 
PB91-201145/GAR 161,310 PC A03/MF A01 
FHWA/IN/JHRP-88/ 15-FR 
Development of Optimal S for Mai Refia- 
bilitation and Replacement of i ighway Bridges. Final 
Report. Volume 1. The Elements of Indiana Bridge Manage- 
ment System (IBMS) (Revised). 
PB91-201152/GAR 
FHWA/IN/JHRP-89/9-ES 


Development of Optimal nye for Maintenance, Reha- 
bilitation and Replacement of Highway bees on Final 
Report. Volume 2. A System for Seed a tructural Condition 
161,312 Mec A03/MF A01 





161,311 PC A04/MF A01 


Assessment. Executive Summary (Revised! 
PB91-201160/GAR 


FHWA/IN/JHRP-89/9-FR 


Development of Optimal Strategies for Maintenance, Reha- 

bilitation and Replacement of Highway Bri . Final 

Report. Bw A 2. od aaa for Bridge Structural Condition 
ment (Revised). 


PB91-201178/GAR 161,313 PC A15/MF A03 


FHWA/IN/JHRP-89/ 10-ES 
Development of Optimal 2 for Maintenance, Reha- 
bilitation and Replacement of Highwa . Final 
eg Volume 3. Bridge Traffic Safety Evaluation. Execu- 


POO) 201180, Gan 161,314 PC A03/MF A01 
FHWA/IN/JHRP-89/ 10-FR 
Development of Optimal Strategies for ag Reha- 
— and eg oye of — 
3. Bridge Traffic Safety Ev 


PB9T-201194/GAR 161,315 PC A07/MF A02 
FHWA/IN/JHRP-89/11-ES 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and Replacement of Highway Bridges, Final 
bsg Volume 4. Cost Analysis. Executive Summary (Re- 


161,316 PC A02/MF A01 


PB91-201202/GAR 
FHWA/IN/JHRP-89/11-FR 
it of Optimal Strategies for Maintenance, Reha- 
cement of S ee Bridges, Final 


evised). 
* 161,317 PC A09/MF A02 


Development 
bilitation and R 
Report. Volume 4. Cost A\ 
PB91-201210/GAR 
FHWA/IN/JHRP-89/12-ES 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and Replacement of Highway Bridges, Final 
poss | Volume 5. Priority Ranking Method. Executive Sum- 


mary (Ri 

PB91-201228/GAR 161,318 PC A02/MF A01 
FHWA/IN/JHRP-89/12-FR 

Development of ieee Strategies for Maintenance, Reha- 

bilitation and Replacement of Hig! Mined (Fleveceh Bridges, Final 

Report. Volume 5. Priority Ranking Met 

PB91-201236/GAR 161,319 eeNoerk ‘A06/MF A02 
FHWA/IN/JHRP-89/ 13-ES 

He gene Wenn S 2 Ps Bann 7 vee. 

jeplacement of ighway Bridges, Fi 





Report. Volume 8. Performance 


| (Revised 
PB91-201244/GA\ 
FHWA/IN/JHRP-89/ 13-FR 

Development of Optimal ome et for Maintenance, Reha- 

bilitation and Repl pai fp Highway Bridges, oo 

Orones Volume 6. nalysis and Optimiza' 

jevised). 

PB91-201251/GAR 161,321 PC A05S/MF A02 
FHWA/IN/JHRP-91/3-ES 

Use of Waste Materials in Highway Construction. Executive 


Summary. 

PB91-227728/GAR 161,326 PC A03/MF A01 
FHWA/IN/JHRP-91/3-FR 

bs of Waste Materials in Highway Construction. Final 


F801. 327796/GAR 161,327 PC A07/MF A02 
FHWA/NJ-88-519-7707 


161,320 PC A02/MF A01 


— 


FSRB-NC-130 


DE91014078/GAR 163,516 PC A03/MF A01 
ee wp 


ny es Ayes luminosity in the Fermilab T: 


Desire 163,523 Po "A03/ME A01 


FNAL/C-91/144 
Visualization of wake 
DE91015130/GAR 

FNAL/C-91/145 


163,360 PC A03/MF A01 


Conformal FDTD modeling wake fields. 
DE91015129/GAR 163,604 PC A03/MF A01 
FNAL/C-91/148 
by poo 3 measurements of the sextupole component of 
netic field in a 4-cm aperture, 17-m-long SSC 


die np end cape. 
R 163,585 PC A03/MF A01 


'91014880/ 
FNAL/C-91/150 
ittice parameters database and operational simulation at 


FNAL and SSCL. 

DE91014882/GAR 163,587 PC A03/MF A01 
FNAL/C-91/154 

Examination of the stability of the advanced imaginary 

—- t) lattice. 

'91014840/GAR 163,576 PC A03/MF A01 

FNAL/C-91/158 

ee, ne ey ee Pea 


dimensions. 

DE91015128/GAR 163,603 PC A03/MF A01 
FNAL/C-91/159 

C+ + objects for beam physics. 

DE91015131/GAR 163,605 PC A03/MF A01 
FNAL/C-91/162 


Emittance growth due to beam 
DE91015281/GAR 


FNAL/C-91/171 


Uniform remote control of fr 
DE91015466/GAR 


FNAL/C-91/172 
PAN-DA and beyond: Data acquisition for the next genera- 
tion e: 


xperiments. 
DE9101 5465/GAR 161,433 PC A03/MF A01 
FNAL-TM-1742 


Note on the automated differentiation of i 
DE91015104/GAR 162,377 


FNAL-TM-1743 
Some design considerations for pbar target sweeping sta- 
tion. 
DE91015102/GAR 163,600 PC A03/MF A01 
FOA-C-20831-2.5(2.6,2.7) 
VEBE: yr Dynamisk Modell foer Konventionell Va- 


‘apport 1989/1990 


{VEBE: A Dynamic Computer Model for 


motion. 
163,370 PC A03/MF A01 


ont end processors in PAN-DA. 
161,434 PC A03/MF A01 


it functions. 
A03/MF A01 





Cold ie of Bituminous P. 

Road, County Route 670, Cumberland County, 

PB91-229724/GAR 161,329 
FHWA/SA-91/003 

Breakaway Timber Utility Pole Installations in Kentucky. 

PB91-227660/GAR 163,825 PC A03/MF A01 
FHWA/TS-90/031 

Proceedings of the Workshop on Resilient Modulus Testing. 

PB91-231019/GAR 161,330 PC A99/MF A06 
FHWA/VA-91/R21 

Optimum aoe ng for Concretes Containing Fly 


Ash and Silica 

PBoT 2z7eO4/GAR 161,306 PC A03/MF A01 
FNAL/C-91/109 

Model lormance of the new Tevatron Collider lattic 

DE91014143/GAR 163,522 PC A03/MF ‘A01 
FNAL/C-91/110 

Tune modulated beam-beam resonances in the Tevatron. 

DE91014841/GAR 163,577 PC A03/MF A01 
FNAL/C-91/114 

10,000 A 1000 VDC solid state dump switch. 

DE91014141/GAR 163,520 PC A03/MF A01 
FNAL/C-91/120 

ann and unipolar tests of 1.5m model SSC collider 


di magnets at Fermilab. 
DI 91014142/GAR 163,521 PC A03/MF A01 
FNAL/C-91/123 


Tests of 40 mm SSC dipole model magnets with vertically 


split yokes. 
DE91014150/GAR 163,526 PC A03/MF A01 
FNAL/C-91/127 
nsiderations and J aaa performance of the 


De: 
Permaliaby Me Main Injector dipo 
Deg1014148/GAR 163,525 PC A03/MF A01 
FNAL/C-91/132 
Realistic modeling of microwave instability effects on the 
— Anh the beam energy-phase distribution in proton 


Be91014147/GAR 163,524 PC A03/MF A01 
FNAL/C-91/137-E 
QCD tests at CDF. 
DE91014079/GAR 
FNAL/C-91/140 
Prospects for tunes near the integer at the Fermilab PBAR- 
P Collider. 


lew Jersey. 
' AOa/ME A01 


163,517 PC A03/MF A01 


Conventional 
ap Effects in Urban Areas. Interim Report 1989/ 


990). 

PBO1-230466/GAR 163,203 PC A04/MF A01 
FOA-C-20845-2.1 

Provning av Hybridraketdriven Experimenttorped (Test of a 

Rocket Propuised T 

PB91-230458/GAR 163,206 PC A04/MF A01 
FOA-C-30624-3.5 

inedsondering av HF-kanalen. Dei 2 (av 5). Sporadiska E 

och Melcrspar (0 (Obi Soundings of = HF-Chan- 


nel. Part 2 (of 5). 
PB91-230441/GAR- 161,412 PC ‘A05/MF A01 
FSGTR-NC-145 


Chunkwood: Production, Characterization, and Utiliza’ 
PB91-227173/GAR 162,355 PC A06/ME | A02 


FSGTR-NC-146 


Bibliography of ‘Populus’ Cell and Tissue Cultur 
PROT 227251/GAR 162,770 PC A03/MF A01 


FSGTR-NE-147 





Towards Understanding Thysanoptera. 
PB91-227355/GAR i 162,773 PC A20/MF A04 


FSGTR-NE-152 
Abstracts of Papers d at ional Sympo- 
os on ications a Biotechnology | to Tree Culture. Pro- Pro- 
Utilization. Held in Columbus, Ohio on August 


Pad 1.226258/GAR 162,769 PC A08/MF A02 
FSGTR-PNW-266 

Fifty Years of Research Progress: A Historical Document in 
the Starkey imental Forest and Range. 

PB91-232256/GAR 161,056 PC A04/MF A01 
FSGTR-PNW-273 

Wildlife Habitat Relationships: Sampling Procedures for Pa- 

cific Northwest Vertebrates. Methods for Measuring Popula- 


tions of Arboreal Rodents. 
PBO1.232100/GAR 162,987 PC A03/MF A01 
FSGTR-RM-205 
Population E 
tion of Neotropi 
PB91-227710/GAR 
FSRB-NC-130 
Properties of Soils and ee Wood Tissue Across a Lake 
States Sulfate Deposition Gi 
an 778 PC A04/MF A01 


PB91-230193/GAR 
November 15, 1991 OR-41 





Habitat Requirements, and Conserva- 
Migratory Birds. 
162,491 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


FSRB-NC-131 
Forest Statistics for Minnesota’s Northern Pine Unit. 
PB91-227678/GAR 162,775 PC, A03/MF AO1 
oe 118 


‘orest Statistics for the Mountains of North Carolina, 1990. 
PBT 2301 6a/GAR 162,776 PC A04/MF A01 


FSRB-SE-119 


Southern Pulpwood 1989. 
PB91-227249/GAR 162,771 PC A03/MF A01 
FSRB-SE-120 

Forest Statistics for Carolina, 1 

PB91-230177/GAR 162, mr PC A04/MF A01 
ee 

Bulletin of Hardwood Market Statistics: Winter 1990. 

PBO1-207298/ GAR 162,772 PC A03/MF A01 
FSRN-PNW-501 

Response of Thinned White Fir Stands to Fertilization with 

i Plus Sulphur. 

PB91-231662/GAR 162,780 PC A03/MF A01 
FSRP/INT-447 

Heuristic Process for Solving Mixed-Integer Land Manage- 

ment and Transportation ae Models. 

PB91-230375/GAR 62,985 PC A03/MF A01 
FSRP/INT-448 

manga of Aspen by Suckering on Burned Sites in 


West ing. 

PEt 22 -227421/GAR 162,774 PC A03/MF A01 
FSRP-PNW-424 

Preliminary Classification of Forest Vegetation of the Kenai 


Peninsula, 
PB91-232207/GAR 162,784 PC A04/MF A01 
FSRP-PNW-432 


Pacific Rim Trade: Determinants and Trend 

PB91-231654/GAR 162,779 PC A0S/MF A01 
FSRP-PNW-435 

National Forest Timber Supply and Stumpage Markets in 


the Western United States. 
PB91-232249/GAR 162,785 PC A04/MF A01 


FSU-STATISTICS-M832 


Mixed Limit Theorem for Stable Random Fi 
AD-A238 222/4/GAR 162,391 BG “A03/MF A01 


FSU-STATISTICS-M836 


Singularities in Gaussian Random Fields. 
AD-A238 220/8/GAR 163,489 PC A03/MF A01 


FSU-STATISTICS-M837 
—— and Modeling Gene Flow for a Spatially Distrib- 


162,469 PC A03/MF A01 


AD-A238 221/6/GAR 

FSU-STATISTICS-M840 

—, of bree oe Survival Data Using Cumulative Occur- 
ates. 


AD AZS B19/0/GAR 
FT-7-91 


162,390 PC A03/MF A01 


World Tobacco Situation, July 1991. 
PB91-227116/GAR 160,861 PC A03/MF A01 


GA-A-20344 
Thermal of the 450 MW(t) modular hi pe 
ture + tee oy reactor under depressuriz od catncte 
cooldown. 
DE91013928/GAR 
GA-A-20480 
DES1011138/GAR 
GA-A-20548 
H-mode —_ confinement scaling from the ASDEX, Dill- 


D and jet t 

DE91015145/GAR- 163,361 PC A03/MF A01 
GAO/NSIAD-91-85 
eon | Shipbuilding: Allegations of Mischarging at Bath Iron 


Wi 
162,659 PC A03/MF A01 


163,071 PC A03/MF A01 


on DIiil-D. 
161,687 PC A03/MF A01 





Ss. 
AD-A238 038/4/GAR 
GAO/NSIAD-91-117 
Drug Control: Status Report on DoD Support to Counternar- 
cotics Activities. 


AD-AD38 085/5/GAR 162,692 PC A03/MF A01 
sat 119 


nications Acquisition. Army Needs to Ensure Econo- 
myn NSINCGARS R Radio Procurement. 
AD-A238 031/9/GAR 162,658 PC A03/MF A01 


GAO/NSIAD-91-142 


Commercial Use of Space: Many Grantees Making 
ving og be But NASA Oversight Could Be Improved. Report 
mittee on VA, HUD, and —* 


ae. Committee on Appropriations, U.S. 
'1-26400/2/GAR 163,749 PC A03/ ME A01 
GAO/NSIAD-91-146 


Environmental Protection: } sews NASA's Current Prob- 


lems Requires : ae, is. 
N91-27615/4/GAR 162,086 PC A03/MF A01 
GAO/NSIAD-91-154 


pep Defense a, Need to Examine Concurrency 


Bri 
AD-A236 292/7/GAR 162,642 PC A03/MF A01 
GAO/NSIAD-91-194 


Aerospace Plane Technology: Research and Development 
Efforts in Europe. Report to the Chairman, Committee on 


OR-42 VOL. 91, No. 22 


} gu Space, and Technology, House of Representa- 


Nor -26141 /2/GAR 163,721 PC A07/MF A02 
GAO/NSIAD-91-196 

Air Force Stock Fund: Hydrazine Sales Cc with the 

Commercial Space Launch Act. Ri to the Chairman, 

Committee on Science, Space and Technology, House of 


Representatives. 

N91-26397/0/GAR 163,748 PC A03/MF A01 
GAO/NSIAD-91-252 

Weather Satellites: Action Needed to Resolve Status of the 

US Geostationary Satellite Program. Report to the Chair- 

man, Committee on Science, Space, and Technology, 

House of Representatives. 

N91-26194/1/GAR 
GBNEP-7 


Environmental Inventory of the Christmas Bay Coastal Pre- 


serve. 
PB91-230151/GAR 162,088 PC A06/MF A02 
GBNEP-8 
Environmental Inventory of the Armand Bayou Coastal Pre- 
serve. 


PB91-230979/GAR 162,091 PC AO5/MF A01 
GBNEP-9 

pn latory Survey for the Christmas Bay Coastal Preserve. 

PB91-230185/GAR 162,089 PC A06/MF A02 
GBNEP-10 

rae oe oovas for the Armed Bayou Coastal Preserve. 

PB91-230300/G 162,090 PC A06/MF A02 
GKSS-90/E/45 

peers fuer Arbeiten bis 1100 m Wassertiefe. 

~~ of robots for work down to a sea floor level 


1100 m). 
DE91507401 /GAR 162,844 PC A03/MF A01 
GL-TR-90-0321-VOL-1 


Hydrogen — ind Fluorine nage oe — — 
= hong the Air ce Dispersion Assessment Model 


ADYADS7 945/1/GAR 
GL-4840 

Physical Concepts and Modeling Procedures for Picosec- 

ond and Subpicosecond Distributed Circuits. 

AD-A238 592/0/GAR 161,668 PC A05/MF A02 
GMD-544 


Imperative Loneeiee for Task-Level Programming: Defini- 
poral 


tion in Tem Logic. 
PB91-232843/GAR 162,185 PC A03/MF A01 
GMD-550 


Parallel and Vector Aspects of a Multigrid Navier-Stokes 
er. 


PB91-232868/GAR 163,273 PC A03/MF A01 
GRI/SW/DK-91/002 


LNG Vapor Dispersion iction with the DEGADIS Dense 
Gas Di ion Model for mth 
PB91-509711/GAR 160,984 CP DO03 


GRI/SW/DK-91/002A 
eS Vapor Dispersion 
= ee | ages 
PB91 DOOITTIGAR a 

GRI/SW/DK-91/003 


Remediation Alternatives and Costs for the Restoration of 
MPG Sites, and GRI Remediation Cost Spreadsheet for the 
Restoration of MPG Sites. Lotus Version 2.2 (for Microcom- 


Pas 1:409729/GAR 161,990 CP DO3 
GRI/SW/DK-91/003A 
Remediation Alternatives and Costs for the an of 


MGP Sites. Topical Report, May 1990. Documen 
PB91-220129/GAR 161,974 PC At A08/Mi MF A02 


GRI/SW/DK-91/004 
ae A Thermal Radiation Model for LNG Fires, Ver- 


4.5 (for Microcomputers). 
PB91-509737/GAR 161,791 CP DO3 


GRI/SW/DK-91/004A 
pony tenn A Thermal Radiation Model for LNG Fires. Topi- 
, June 29, 1990. Documentation. 
P91 137/GAR 161,784 PC A09/MF A02 
GRI-89/0176 
poy tose A Thermal Radiation Model for LNG Fires. Topi- 
, June 29, 1990. Documentation. 
Pagis 20137/GAR 161,784 PC A09/MF A02 


GRI-89/0242 
LNG Vapor Dispersion Prediction with the DEGADIS Dense 
Gas Dispersion Model. Topical Report, April 1988-July 


1990. Documentation. 
PB91-220111/GAR 160,983 PC A12/MF A03 
GRI-90/0098 
Remediation Alternatives and Costs for the a of 
MGP Sites. Topical Report, May 1990. Docume 
PB91-220129/GAR 161,974 PC A08/ ME A02 
GRI-91/0023 
a of Formation Evaluation and Reservoir Engi- 
ig Gas Sands through Selected Core Analysis 
sere eh nnual Report, October 1989-December 1990. 
PBOT 230187/GAR 162,955 PC A11/MF A03 
GRI-91/0075 
Modulating Furnace and Zoned Heating ane Develop- 
ment. Final Report, July 1987-December 1989. 





163,697 PC A03/MF A01 


161,837 PC A07/MF A02 


Prediction with the DEGADIS Dense 
"Topical Report, April 1988-July 


160,983 PC A12/MF A03 


PB91-232140/GAR 
GRI-91/0083 
Development of a Gas-Fired = . Melting System. 


Final Report, November 1986-A 
PB91-232090/GAR 62,306 PC A06/MF A02 


GRI-91/0103 
Small Engine Evaluation and Development. Final Report, 


May 1986-July 1990. 
PB91-232165/GAR 161,735 PC A11/MF A03 
GRI-91/0104 


Impact of 
Based Steelmaki 
ber-November 1990. 
PB91-232124/GAR 
GRI-91/0105 


Pulsating Burners: Controlling Mechanism oe Perform- 

ance. Final Report, January 1, eo 

PB91-232066/GAR 61,345 PC "R08/ MF A02 
GRI-91/0111 

Variability of Natural Gas Composition in Select Major Met- 

ropolitan Areas of the United States. Interim Report, August 


1990-March 1991. 
PB91-232082/GAR 161,788 PC A07/MF A02 
GRI-91/0144 
Diffusion and Reaction Lom Structure and NOx Reduction 
in Turbulent Natural Gas Flames. Annual Report, January- 


December 1990 
161,344 PC A03/MF A01 


161,805 PC A04/MF A01 


n Su Constraints on Natural-Gas- 
nologies. Topical Report, 


161,789 PC A0S/MF A01 


PB91-232058/GAR 
GRI-91/0146 


Literature Review of Heat Transfer Enhancement Technolo- 

for Heat Exchai in Gas-Fired a Topical 
echnical Report, 1 | 1991-28 February 199 

PB91-232173/GAR 162,194 PC AiS/MF A03 


GRI-91/0161 
Liquid Desiccant Sow Storage System Utilizing Prime 


Mover Waste Hea' 

PB91.232074/GAR 161,115 PC A07/MF A02 
GRI-91/0189 

Sout gees & Analysis. Final Report, Janu- 

aly. 1988-July 1989, 161,804 PC A03/MF A01 
GSA/DF/DK-91/003 

AT and T FTS2000 Network A Contract Prices-Contract 

Modifications (for Microcomputers). 

PB91-509679/GAR 161,414 CP DO2 
GSA/DF/MT-91/004 

American Telephone and T aph Company: Contract 

FTS2000 Schedules Network A. 

PB91-509687/GAR 161,415 CP T02 
H-121-2 





Homeownership Trends in the 1980's. 
PB91-220798/GAR 163,841 PC A03/MF AO1 


H-121-90-1 
an Se Analysis in the Northeast and South Re- 


ions. Current Housing Ri . 
'B91-221804/GAR 163,842 PC A04/MF A01 
H-1543 


Development of = Integrated Aeroservoelastic Analysis 
Program and Correlation with Test Data. 
N91-26113/1/GAR 160,814 PC A06/MF A02 


H-1609 


Autonomous Aircraft Initiative S' 
N91-26140/4/GAR 


H-1724 


Compressive Buckling Analysis . Hat-Stiffened Panel. 
N91-27592/5/GAR 63,484 PC A03/MF A01 


HCA-1-87-AJS 
om of Managed nee 4 Activities in USAF and other DoD 


ical Treatment Facil 
yi A237 919/6/GAR 162,712 PC A06/MF A02 
HCA-1-87-BHC 


Study to Determine Factors Contributing to the Medical 
Evaluation Board Processing Time at the Joint Military Med- 
ical Command - Booke Army Medical Center. 

AD-A237 954/3/GAR 162,720 PC A05/MF A01 


HCA-1-87-DGD 
sorcery sella and [ee of Leaders in the Navy 


AD-A238 146/5/GAR 162,724 PC A11/MF A03 
HCA-1-87-GAH 


Management Project to Determine the Potential Cost 
Avoidance Due to the Application of Managed Care Mecha- 
nisms on CHAMPUS Inpatient Mental Health Care in Colo- 


rado Springs, Colorado. 
AD-A237 952/7/GAR 162,107 PC A06/MF A02 
HCA-1-87-JAF 


Military’s Desire for Long-Term Health Care Insurance. 
AD-A237 935/2/GAR 162,718 PC A10/MF A03 


HCA-1-87-JMF 


Si to Compare Liver Transplantation Costs. 
AD AosT 050/1/GAR ™ 162,613 PC "A06/MF A02 


HCA-1-87-MLL 
Ss to Determine the ——_ BD ae, Same- 


Day at Brooke Army M 
AD-A237 953/5/GAR eran 110 PC A18/MF A04 


"100,898 PC A05/MF A01 
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HCA-1-87-RDB 
Study to Develop Critical Indicators for Monitoring and Eval- 
— Potentially y rormy bod for a a Risk 


Pre: yee it Dewitt Army Hee ge 
AD-A237 951/9/GAR ee 100" PC J Al A01 
HCA-1-87-RJD 


wend to Develee and Apply a Model for Determining eo 
True Costs of Performing a Specific Clinical Procedure a’ 
Naval Hospital Great Lakes. 
AD-A238 147/3/GAR 
HCA-1-87-TAN 
pam he Determine the Success of Implementing the Work- 
— for Nurses at Moncrief Army 


Commu owe 8/8/ GAR 


162,108 PC A03/MF A01 


162,103 PC A0S/MF A01 


Patten Sapen weer for the Assess- 
lecruitment/Selection 
Activities Under on Miltary. Civilian Heath = Part- 


nership Bayne-Jones wer ye Hospital. 
AD-A237 ITIGAR 62,716 PC. ‘AO /MF A02 
HCA-1-89-FED 


Se airs Oe ee eats ot Improving the Flow 
= Patients the Surgical Critical Care Units at Let- 


Cent 
AD AS37 /0/GAR 162,719 PC A04/MF A01 
HCA-1-89-MDD 
to yma Most Peay oo pone 
Computer Literacy Training to New Employees at Tri 
Medical Center. ser “Gz 


AD-A237 932/9/GAR 162,715 PC AQS/MF A01 
HDL-PR-91-1 
| of Techniques in Aided Target Recognition (ATR) 


and 3 
644/9/GAR 161,599 PC A03/MF A01 
HDL-TR-2195 


Spike Ro and Burnout of Silicon PIN Diode Micro- 


wave Li 
AD-A238 302; 392/5/GAR 161,612 PC A04/MF A01 
HETA-89-222-2098 


Health Hazard | ee. Report HETA 89-222-2098, Cor- 


nell Uni ithaca, 

PEO} 22759 /GAR 162,579 PC A03/MF A01 
HIFAN-485 

Analysis of resonant longitudinal instability in a heavy ion 

induction linac. 

DE91014619/GAR 163,550 PC A03/MF A01 
HIFAN-486 

a a density Cs(sup + ) sources for 

tors 


vy ion 
Deak 01 4620/GAR 163,551 PC A03/MF A01 
HIFAN-490 
Transverse emittance studies of an induction accelerator of 


heavy ions. 

DE91014712/GAR 163,557 PC A03/MF A01 
HIFAN-499 

High order — of the multipole = of three di- 


tic geometries. Revi 
DE91014707/GAR 163,556 PC A03/MF A01 
HSRC-A136 


Follow-Up Evaluation of North Carolina's Alcohol and Drug 
Education Traffic Schools and Mandatory Substance Abuse 


Assessments. 

PB91-218487/GAR 163,816 PC A03/MF A01 
HSRC-A137 

Mandatory Substance Abuse Assessments in North Caroli- 


na. 
PB91-218636/GAR 163,818 PC A04/MF A01 
IABG-VSR-078 
Ada Compiler Validation Summary Report: Certificate 
Number : Borat 11119 Tartan Inc., Tartan Ada VMS/ 
1750A Version 4.0 VAXstation 3200 Equals is Texas Instru- 
ments STL VMS ey 2 VHSIC 1750A. 
AD-A238 317/2/GAR 161,495 PC A03/MF A01 
1ABG-VSR-080 
Ada Compiler Validation Summary Report: Certificate 
Number 90121011.11121 Tartan Inc., Tartan Ada VMS/C30 
Version 4.0 VAXstation 3100 = Ti TMS320C30 VMS 5.2 


APeAzae 0 079/8/GAR 161,487 PC A04/MF A01 
IAGB-VSR-081 


Ada Compiler Validation Summary Report: Certificate 
Number: 90121011.11122 Tartan Inc., Tartan Ada Sun/ 
iC n 3/60 = Intel ICE960/25 on an 


. Board. 
AD-A238 078/0/GAR 161,486 PC A04/MF A01 
ICASE-IR-91-51 


Stability of a Non-Orthogonal Stagnation Flow to Three Di- 


N91-27501/6/GAR 163,262 PC A03/MF A01 
IDA/HQ-90-035653 
Sopete On Capabilities Through Enhanced 


Data Collection 
AD-A237 975/8/GAR 162,648 PC AOS/MF A02 
IDA/HQ-90-35736 


IDA Studies on Natural Space Environmental Effects on 


Materials for SDIO. 
AD-A237 974/1/GAR 162,640 PC A06/MF A02 
IDA-P-2423 
mprovii Capabilities Through Enhanced 
Warconarce Dum Cole Collection. 


AD-A237 975/8/GAR 
IDA-P-2432 
IDA Studies = Natural Space Environmental Effects on 


Mai 
162,640 PC A06/MF A02 


162,648 PC A0S/MF A02 


terials for SDI 
AD-A237 974/1/GAR 
IFSR-480-REV 

Stability of drift-wave modons in the presence of tempera- 


ture a. Revised. 

DE91014364/GAR 163,355 PC A03/MF A01 
1H-111 

Review of Design Flood Estimation Using the FSR Rainfall- 


Runoff Method. 

PB91-231894/GAR 162,838 PC E10/MF E10 
IH-112 

om of Data by Satellite. 

PB91-231688/GAR 162,993 PC E07/MF E07 
IMFL-90/59 

en Teen oo d'un Culot Droit 

fopicel Model ot the Wake ot fa Si ora Dimensional 

i e of a Straight Two- 

Base ina Subsonic 

PB91-232314/GAR 163,271 PC E06/MF E06 
IMSP-TR-1 

Studies in Intermodal Freight Transport Service Planning. 


Volume 1. 

PB91-226993/GAR 163,807 PC A0S/MF A01 
INE-88-44 

Cable Stayed Static Lenear Analysis for the Captain William 


Moore Creek 
PB91-226803/GA\ 161,323 PC A06/MF A02 
INIS-MF-12510 
—— ee und 
ing 1988 des ichi Ver- 
lenschutz. (Future and 
tection. Proceedi of the 1988 
the Austrian i for Radiation 


163,045 PC A09/MF A02 


tasks of radiation 
annual convention 
Protection). 
DE90617637/GAR 
INSRP-90-07-VOL.2 


UI risk uncertainty 
DE91014394/GAR 
10S/CRUISE-213 
RRS DISCOVERY Cruise 182, 8 May-8 June 1989. BOFS 
Cruise Leg 1: a ———«_ 


W and 60 4 
PB91 1'220063/GA 163,115 PC E07/MF E07 
1OS/CRUISE-214 
RRS CHALLENGER Cruise 43, 30 December-12 January 
1989. NERC North Sea Community. Research Project 


Survey Cruise No. 6. 
PB91-229971/GAR 163,159 PC E06/MF E06 
10S/CRUISE-215 


RRS CHALLENGER Cruise 39, 1 N ber-13 N b 
1988. NERC North Sea Community Research Project. 


Survey Cruise No. 4. 
PB91-229989/GAR 163,160 PC E06/MF E06 
10S/CRUISE-216 


RRS CHARLES DARWIN oa 24 Fn 


1990. Temperature Salinity and tructure of the 
Iceland Faeroes Front and North Atlantic Water Inflow to 


the GIN Sea. 

Pis91-229907/GAR 163,161 PC E06/MF E06 
10S/CRUISE-217 

RRS DISCOVERY Cruise — — no penn —s 

1989. Abyssal Benthic 

Station (48 50 min N 16 an 

PB91-230029/GAR 163,1 16 PC E07/MF E07 
1OS/CRUISE-218 

RRS CHARLES DARWIN Cruise 52, 25 August-13 —-. 

ber 1990. Multi Seismic Reflection Survey of 

Southern Margin of the Rockall Plateau. 

PB91-230003/GAR 163,143 PC E06/MF E06 
10S/CRUISE-219 

RRS DISCOVERY Cruise 194, 4 August-: 

Comparative Benthic Biology at 31 

deira Abyssal Plain) and Associated Mi 

PB91 290052/GAR 


10S/CRUISE-220 
RRS DISCOVERY Cruise 195, 5 September-5 October 
1990. and Distribution 


of Oceanic 
Animals in the Tropical 
PB91-230060/GA' 163,119 PC E06/MF E06 
10S/CRUISE-221 
RRS CHARLES DARWIN Cruise 50, 29 June-22 July 1990. 


Water. 
PB91-; 11/GAR 163,131 PC E06/MF E06 
10S/CRUISE-222 
RRS DISCOVERY Cruise 191, por -§ June 1990. Bio- 


Flux Si Cruise A2). 
91-230045/GAR 163,117 PC E07/MF E07 
10S/CRUISE-223 
RRS DISCOVERY Cruise 187, 20 October-20 November 
1989. G and Geochemical —— in the 


roo, Horseshoe and Seine Abyssal Plains. 
PB91-230037/GAR 163,144 PC E06/MF E06 
10S-273 


analysis: Volume 2. 
163,689 PC A0S/MF A01 





1990. 

W (Ma- 
ter Si 

163,118 PC E07/MF E07 


2 
N 20 


Directional Wave Data Recorded off Fi 
PB91-230532/GAR 163,192 PC 


10S-274 
Chemical Tracer Studies at IOSDL-1: The Design and Con- 
i i i for the Measurement of 


struction of Analytical 
Chlorofluorocarbons in Seawater and Air. 


Head. 
06/MF E06 


ISBN-0-660-13837-9 


PB91-230540/GAR 
108-275 

ee oe 6 eee ee 

Measurement of Chiorofluorocarbons in Sea- 


163,150 PC E07/MF E07 


163,149 PC E07/MF E07 


Migration of Uranium Daughter Radionuclides in Natural 
PB91-230565/GAR 163,146 PC E07/MF E07 
108-277 


ees Sates ate DISCOVERY CR 175 to 
BIO Site (c.47 deg N, 20 > 
PB91-230474/GAR 163, 1. PC E07/MF E07 


10S-278 
Index of RRS DISCOVERY Cruises until August 1988, with 
T Charts. 


rack . 
PB91-230482/GAR 163,169 PC E06/MF E06 
10S-279 


GEOPLOT: User Guide and 
PB91-230490/GAR 


10S-280 


's Guide. 
163,145 PC E07/MF E07 


Micronektonic Biomass in the 
PB91-230508/GAR 
10S-281 
Station Data for the IOS Benthic Pees gr Survey of the 
PROT Ba0S16/GAn _ 168, 122 122 30 EOT/ME E07 
10S-282 
CTDO and Nutrient Data be CHARLES DARWIN Cruise 


50 in the iceland Faeroes Region. 
PB91-230524/GAR 163,162 PC E07/MF E07 
10S-285 


CTD Data from the North East Atlantic, April 1989, Collect- 
ed on RRS DISCOVERY Cruise 181. 
PB91-230573/GAR 163,163 PC E10/MF E10 


10S-286 


North Atlantic. 
163,121 PC E10/MF E10 


Current Measurements Made in the Iceland Faer- 
aa Oe 1990. 
163,133 PC E06/MF E06 


oil agglomeration of 
161,753 eC A03/MF A01 


Riss 


"Bains 


IS-T-1500 
Electromagnetic dissociation of Au and Co targets by rela- 
DE91014915/GAR 163,596 PC A05/MF A01 


the 
DE91014504/GAR 

ISAS-639 
Numerical Study on Cut-and-Connect of Three-Dimensional 


Vortex Tubes. 

N91-27482/9/GAR 163,258 PC A04/MF A01 
ISBN-0-77-32-0549-7 
~ management in the settled area of Alberta: Sum- 

MIC-91 17/GAR : 162,973 PC E07/MF E01 
ISBN-0-309-04864-8 

Bond and Insurance Coverages for Highway Construction 

Contractors. 

PB91-227827/GAR 161,328 PC A04/MF A01 
ISBN-0-309-05068-5 

Lateral Track Stability, 1991. eae ofa 

Held in St. Louis, Missouri on May 15-17, 1990. 

PB91-227108/GAR 163,808 PC A06/MF A02 
ISBN-0-309-05073-1 

Public Transit: Specialized Transportation, 1991. Proceed- 

ae of —_— Held in Sarasota, Florida on October 

PBg1218822/GAR 
ISBN-0-309-05 102-9 


Airport ity and Operations, 1991. 
Poo DT bOO/ GAR 163,799 PC A03/MF A01 
ISBN-0-660- 136 13-9 


MIC-91.04655/GAR oe 9 SC E07/MF E01 
ISBN-0-660-136 15-5 

a. agricultural materials: Storage and conditioning of 

Rico osese7GAR 160,878 PC E07/MF E01 
ISBN-0-660-13617-1 

Some aspects of Lower Mannville sedimentation in south- 

eastern Alberta. 

MIC-91-04646/GAR 162,796 PC E07/MF E01 
ISBN-0-660-13620-1 


Mineral deposit studies in Nova Scotia, V 
MIC-91-04645/GAR 102850" PG E17/MF E01 


ISBN-0-660-13837-9 
a tectonic setting, and economic 
nian peraluminous 
Forest Hill area, eastern 
MIC-91-04537/GAR 


November 15, 1991 


161,166 PC A08/MF A02 


Conference. 


163,846 PC A04/MF A01 


ic potential of Devo- 
plutons inthe Canso and 


Terrane, Nova Scotia. 
162,794 PC E12/MF E01 


OR-43 
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ISBN-0-660-52773-1 


Gazetteer of ee British Columbia. Third 
MIC-91-04584/GAR 162,747 PCE E17/MF E01 


ISBN-0-660-54653-1 
Current research in the geological sciences in Canada, May 


7 - ’ 
MIC-91-04749/GAR 162,798 PC E12/MF E01 
ISBN-0-660-55068-7 


lsostatic and enhanced isostati 
the Arctic. 
MIC-91-04647/GAR 


ISBN-0-662-18043-7 


Kinetic study of enzymatic amen} of pty wood. 
MIC-91-04532/GAR PC E17/MF E01 


ISBN-0-662-18126-3 
— of small-scale hydro sites in mainland Nova 


MiC-91-04544/GAR 161,707 PC E12/MF E01 
ISBN-0-662-18127-1 

nt and evaluation of high-speed electronic injec- 

tion pre for the delivery of natural gas to the intake 


onde a heavy-duty engine. 
IC-91-04545/GAR 163,811 PC E07/MF E01 
ISBN-0-662-18242-1 


Selected fores' geen: Canada, 1 
MIC-91-04606/ 162, "62. PC E17/MF E01 
dnietnaeise 


Canada-Quebec Subsidiary Agreement on Forest Develop- 
ment: Annual rey 1989-90. 
MIC-91-04752/GAR 162,764 PC E07/MF E01 


ISBN-0-662-18383-5 


Annual ryegrasses in Atlantic Canada. 
MIC-91-04439/GAR 160,882 


ISBN-0-662-18398-3 
Literature review of bird use Re farmland habitats in the 


Great Lakes, St. Lawrence ri 
MIC-91-04443/GAR rier, 906 PC E17/MF E01 


ISBN-0-662-18461-0 
Pesticides research and monitoring: Annual report, 1988- 


89. 

MIC-91-04625/GAR 161,907 PC E12/MF E01 
ISBN-0-662-18661-3 

—— ll: A model for planning logging and regenera- 


tion activities. 
MIC-91-04223/GAR 162,756 PC E07/MF E01 
ISBN-0-662-18692-3 
Production of ethanol, pulp fibre and animal feed from low 
grade hardwoods. 
MIC-91-04533/GAR 162,354 PC E12/MF E01 
ISBN-0-662-187 19-9 


Contaminant hydrogeology of toxic — chemicals at a 
disposal site, Gloucester, Ontario, 2: Remedial investiga- 


tion. Revised edition. 
161,967 PC E07/MF E01 





gravity ly maps of 
162,797 PC E07/MF E01 


PC E07/MF E01 


MIC-91-04648/GAR 
ISBN-0-662-18724-5 

Canadian water —~ guidelines for metalachi 

MIC-91-04404/GAR 162,041 PC 'E07/MF E01 
gestern ah 


tional guidelines for the landfilling of hazardous wi 
Mit -04630/GAR 161,966 PC E07! ME t E01 


ISBN-0-662-18744-X 
Yer (rem a silicon solar cells, development towards in- 


strial production. 
MIC-01-04534/GAR 161,819 PC E12/MF E01 
ISBN-0-662-18769-5 
Canadian water quality guidelines for polychlorinated bi- 
phenyls in coastal and estuarine waters. 
MIC-91-04402/GAR 162,040 PC E07/MF E01 
ISBN-0-662-57439-7 


Sediment data: Yukon and Northwest Territories, 
MIC-91 04821 /GAR 162,821 


aa ines 


Canada. Environment Canada: Annual report 1988-89. 
MIC-91-04660/GAR 162,085 PC E07/MF E01 


geo cep 


Canadian fisheries annual statistical review, 1986, vol. 19. 
MIC-91-04707/GAR 160,894 ‘PC E12/MF E01 


ISBN-0-948-540-25-7 


— wrt Data, United Kingdom. 1989 Yearbook. 
PB91-231704/GAR 162,837 PC E14/MF E14 


ISBN-0-77 18-8775-2 
So eee using LOD placements and off-chan- 
el nt. 


nel pool dev: x 

MIC-91-04242/GAR 162,819 PC E12/MF E01 
ISBN-0-7718-8935-6 

Operational stream rehabilitation trial at Clint Creek, Sewell 


inlet. 
MIC-91-04298/GAR 162,039 PC E07/MF E01 
ISBN-0-77 18-8953-4 


Draft acid rock drainage technical guide, vol. II: British Co- 

lumbia Acid Mine Drainage Task Force report. 

MIC-91-04211/GAR 161,961 PC E07/MF E01 
ISBN-0-77 18-897 1-2 


Commercial wildlife ——s product: A discussion of market 


and development potential 
MIC-91-04209/GAR 162,960 PC E12/MF E01 
VOL. 91, No. 22 


OR-44 


1988. 
PC E07/MF E01 


ISBN-0-77 18-8979-8 

Ultramafic associated chromite and nickel occurrences in 

British Columbia. 

MIC-91-04215/GAR 162,849 PC E07/MF E01 
ISBN-0-77 18-9022-2 

Olivine potential of the Tulameen ultramafic comple 

MIC-91-04213/GAR 162,848 PC £07/MF E01 
peace ieee 

hic trends in the Gethi 

MIC 214/GAR 
mse tg 

Overview of short term electricity tr. 

MICS LOAZIO/GAR 
ISBN-0-7726-1268-4 

Effect of nursery short Ady Hey drought treatments on de- 

velopment and early farm-field performance of western red- 


MIC-91-04234/GAR 
ISBN-0-7726-1269-2 
Guide to the response of common plants in British Colum- 


bia to aoe treatments. 

MIC-91-04241/GAR 162,758 PC E12/MF E01 
ISBN-0-7726-1275-7 

Report on the 1989 Fraser River sediment monitoring pro- 


ram. 

Miic-91 -04212/GAR 162,038 PC E07/MF E01 
ISBN-0-7726-1282-X 

Review of prospectus for Arbokem Inc. flax 

MIC-91-04233/GAR 162,351 
ISBN-0-7726-1318-4 

ine am: Rights of wa! 

MoT oA2se GAR "O82 969 PC E07/MF E01 
ISBN-0-7726-1330-3 

Forest Resources Commission: The future of our forests. 

MIC-91-04582/GAR 162,761 PC E17/MF E01 
ISBN-0-7729-5959-5 

Ontario aggregate _ :  Wemeeme impacts of 

r al 


MIC-91-04186/GAR 162,080 PC E17/MF E01 
ISBN-0-7729-6939-6 
Silvicultural guide for the Tolerant Hardwoods Working 


Grou 
162,760 PC E12/MF E01 


Formatio 


62,792 PC E07/MF E01 


1607 722 PC E07/MF E01 


162,757 PC E07/MF E01 


oC eta/MF E01 





p in Ontario. 
MIC-91-04524/GAR 
ISBN-0-7729-7517-5 
Biological inventory of the Warsaw Caves area of natural 
and scientific oe eres: County, Ontario 
MIC-91-04468/GAR 62,970 PC E07/MF E01 


ISBN-0-7729-7518-3 


Reconnaissance life science inventory of the Emily Creek 
area of natural and scientific interest, Victoria County, On- 


MIC-91-04465/GAR 162,969 PC E07/MF E01 
ISBN-0-7729-7529-9 
Biological aay we evaluation of the Matchedash Bay 


Provincial Wildlife 

MIC-91-04463/GAR 162,968 PC E17/MF E01 
ISBN-0-7729-8049-7 

Biological inventory and evaluation of the Sudden Bog area 

of natural and scientific interest. 

MIC-91-04470/GAR 162,971 PC E07/MF E01 
ISBN-0-7729-8323-2 

a finance review: Report. 

MIC-91-04735/GAR 160,854 PC E07/MF E01 
ISBN-0-7732-0539-X 

Bibliography of the Family Catostomidae ( 

MIC-91-04618/GAR 160,891 
ISBN-0-8213-1791-1 

Financial Systems and Development in Africa. Collected 

Papers from 4 oe Policy Seminar — in Nairobi, Kenya, 


from January 29 to February 1, 1990. 

PB91-231910/GAR 161,128 MF A03 
ISBN-0-8213-1811-X 

Public Enterprise Reform: The Lessons of Experience. 

PB91.233156/GAR 161,146 MF A02 
ISBN-0-8213-1818-7 

Finance at the Frontier: Debt Capacity and the Role of 

Credit in the Private Economy. 

PB91-233148/GAR 161,130 MF A04 
ISBN-0-8213-1824-1 

Household Survey as a Tool for Policy nem Lessons 

from the Jamaican Survey of Living 

PB91-233171/GAR Mel 077 MF A01 
ISBN-0-8213-1866-7 

Agricultural ey nem in Sub-Saharan Africa. A Workshop 


on Research Issues. 

PB91-231902/GAR 160,909 MF A02 
ISBN-0-8213-1870-5 

Transformation of Economies in Central and Eastern 


Europe: Issues, Progress, and Prospects. 
PB91-233163/GAR 161,147 MF A01 


ISBN-0-8213-1881-0 
Price Prospects for Major Primary Commodities, 1990-2005. 
Quarterly Review of Commodity Markets, First Quarter 
1991. 
PB91-231936/GAR 161,151 MF A01 
ISBN-0-8330-1026-3 
VHSIC Electronics and the Cost of Air Force Avionics in the 
1990s. 


iniformes). 
E17/MF E01 


N91-26143/8/GAR 
ISBN-0-8330-1132-4 
Direct Bar omg Satellites: A Competitive Alternative to 


Cable Television 

N91-27190/8/GAR 161,405 PC A06/MF A02 
ISBN-0-8406-0330-4 

Blood Pressure Levels in Persons 18-74 Years of Age in 

1976-80, and Trends in Blood Pressure from 1960 to 1980 


in the United States. 
PB91-230920/GAR 162,459 PC AOS/MF A01 
ISBN-0-85074-115-7 


Guide to the Use of Mexican and Belizean Timbers. 
PB91-231779/GAR 162,356 PC E10/MF E10 


ISBN-0-85074-116-5 
Provenance Variation in ‘Pinus caribaea’, ‘P. oocarpa’ and 


‘P. Fg) ‘tecunumanii’. 
PB91-231787/GAR 162,781 PC E07/MF E07 
ISBN-0-85074-118-1 


Procedures for Monitoring Tree —_ and Site Cha —-. 
PB91-231803/GAR 62,783 PC E12/MF E12 


ISBN-0-85272-194-3 
United Kingdom Minerals Yearbook, 1990. Statistical Data 


to 1989. 

PB91-231712/GAR 162,954 PC E07/MF E07 
ISBN-0-86499-761-2 

Alberta Ei . Research and Technology Branch: Annual 


review 1989-90. 
MIC-91-04190/GAR 161,778 PC E07/MF E01 
ISBN-0-901348-81-3 


Timber in Excavations. Third Edition. 
PB91-232983/GAR 161,120 PC E06/MF E06 


ISBN-0-903315-25-4 
—. Paar ree - Alternative App to Bal 


the 

PaO) 2S0S12/GAR 
ISBN-0-903315-30-0 

Sterli o. Relationship with the Dollar and the Deutsche- 


PB01-232520/GAR 161,158 PC E06/MF E06 
ISBN-0-903315-50-5 

Model of ICC’s Dividend Payments. 

PB91-232561/GAR 161,161 PC E06/MF E06 
yar ce 


ination of Average Earnii in Great Britai 
PROT 200570/GAR "oer 145 PC £06/MF E06 


ISBN-0-903315-60-2 


Using and Assessing CBI Data at the Bank of England. 
PB91-232538/GAR 162,170 PC E06/MF E06 


ISBN-0-903315-65-3 
nape og to the Relationship between Consump- 


PHO 1-232546/GAR 161,159 PC E06/MF E06 
ISBN-0-903315-70-X 
Cross-Border Savings Blows and Capital Mobility in the G7 


Economies. 
PB91-232587/GAR 161,129 PC E06/MF E06 
er nc 


Rate Equations. 
Poot }2553/GAI 


ISBN-0-920231-10-1 


International Verification Organization: 
PB91-233122/GAR 


ISBN-0-948540-23-0 
Review of Design Flood Estimation Using the FSR Rainfall- 
Runoff Method 


inoff , 
PB91-231894/GAR 162,838 PC E10/MF E10 
ISBN-0-948540-222 


Telemetry of Hydrological Data by Satellite. 
PB91 "231688/GAR 162,993 PC E07/MF E07 


ISBN-1-56172-003-8 


Directory of Aquaculture in the Northeast 
PB91-227637/GAR 160,897 PC A04/MF A01 


ISBN-87-503-7881-3 
penny nebee Damage and Chemical Substances. Working 


Report--Translation. 
Pasy -233106/GAR 162,628 PC A07/MF A02 
ISBN-92-835-06 13-8 


Experimental Techniques in the Field of Low Density Aero- 


ics. 

91-26124/8/GAR 163,740 PC A04/MF A01 
ISBN-92-835-0620-0 

Electromagnetic Interference and Electromagnetic Compat- 


ibility. 
N91-27390/4/GAR 161,435 PC A07/MF A02 
ISBN-92-835-0621-9 
Digital Signal Donmtering for —— Test, Volume 19. 
N91- |2/5/GAR 160,833 PC AOS5/MF A01 
1SL-CO-227/90 
Hol de P; icrometriques pour la Velocime- 
Hoy yr les Ah oe Gazeur (Micrometric Particle Ho- 
tography Velocim in Gas Flows) (Hol hie von 
Daten Partikeln fuer die Velozimetrie in Gasstroe- 
EE can 


163,270 PC E05/MF E05 


160,832 PC A06/MF A02 





161,157 PC E06/MF E06 


161,160 PC E06/MF E06 


161, 067 PC A14/MF A03 
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ISL-CO-229/90 


Temi tures Tres Rapidement Variables (V: 
Shifting Temperatures) (Messung Sehr Schnell Baw ens 


licher Temperaturen). 
PB91-232330/GAR 162,137 PC E05/MF E05 
ISL-R-102/90 
oe de l’Absorp Metalli- 
Shae Multilaser (Measurement of the Spec- 
incy of Metal Materials Using Multilaser Calori- 


aa (Messu: alen Absorptionsvermoegens 
Metalliques a haiedile tia Itilaser). 

PB91-231977/GAR 162,345 PC E06/MF E06 
ISSN-0915-633X 


in and Fabrication of Forced-Flow Coils as an R/D 
lical Device. 


Program for Large h 

N91-26937/3/GAR 163,388 PC A03/MF A01 

Effect of Energetic Particle Distribution on Bounce Reso- 

nance Excitation of the Ideal Ballooning Mode 

N91-27958/8/GAR 163, PC A03/MF A01 
ISSN-0915-6348 

ery nem of a W 


ih Den: 
NOT-27080/0/ CAR - 


ITRI-TR-910602 
ee of the Eberline Alpha 6 to low level se gi of 
plutonium: Laboratory tests and workplace experiet 
DE91015390/GAR 163,053 PC Ad A04/ME A01 
IWS-073-10 
Walk-Through Survey Report, Blue Shield/Blue Cross of 
California, San Frenciaco, California. 
PB91-: 227989/GAR 162,572 PC A02/MF A01 
IWS-73.11 
Walk-Through Survey at Oakland Tribune, Oakland, Califor- 


nia. 
PB91-227645/GAR 162,580 PC A01/MF A01 
JHRP-88/15-ES 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and Replacement of Highway Bridges. Final 
Report. Volume 1. The Elements of Indiana Bridge Manage- 
ment System _— Executive Summary (Revised). 
PB91-201145/GAR 161,310 PC A03/MF A01 
JHRP-88/15-FR 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and Replacement of Highwa Bridges. Final 
Report. Volume 1. The oo of Indiana Bridge Manage- 
ment System (ll (ahs) (Revi 
PB91-201152/GAR 161,311 PC AQ4/MF A01 
JHRP-89/9-ES 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and Replacement of Highway Bri . Final 
Report. Volume 2. A System for Bridge Structural Condition 
Assessment. Executive Summary (Revised). 
PB91-201 160/GAR my GT, 312 PC A03/MF A01 
JHRP-89/9-FR 
Development of Optimal we wt fot Maintenance, Reha- 
bilitation and Replacement of Inway Bri . Final 
yom antes bey 2. A System for Bridge Structural Condition 


int (Revised) 
PBO1-201178/GAR 161,313 PC A15/MF A03 
JHRP-89/10-ES 


Development of Optimal Le for Maintenance, Reha- 
bilitation and Replacement Hi Bri . Final 
Report. becey Sethe: 3. Bridge Ttafhe Safety Evaluation. Execu- 


tive Sum 
161,314 PC A03/MF A01 


tivite Sp tral, Adotari 





on Emissions ee A eg Cur- 


lasma and 
163,392 r A0G/ME A02 


mary (Revised 
PB91-201186/GAR 

JHRP-89/10-FR 
Development of Optimal one ge! for eg Reha- 
bilitation and Replacement of — y Bridges, Final 
— Volume 3. Sridge Traffic Safety Evaluation (Re- 


ised). 
PBOT-201 194/GAR 161,315 PC A07/MF A02 
JHRP-89/11-ES 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and Replacement of Highway Bridges, Final 
yn og Volume 4. Cost Analysis. Executive Summary (Re- 


ised). 
PB91-201202/GAR 161,316 PC A02/MF A01 
JHRP-89/11-FR 
Development of Optimal et for Maintenance, Reha- 
bilitation and Replacement of Highway Bridges, Final 
Volume 4. Cost Analysis (Revi 


evised). 
161,317 PC A09/MF A02 


Report. 
PB91-201210/GAR 
JHRP-89/12-ES 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and Replacement of Highway Bridges, Final 
pig Mn 5. Priority Ranking Method. Executive Sum- 


mary ( ; 
Pag 201228/GAR 161,318 PC A02/MF A01 
JHRP-89/12-FR 
es gmt of Optimal S' i Reha- 
pee ge ely sersog of Highway Ben Final 


Report. Vi 5. Priority Ranking Method (Ri 
Pe01-201236/GAR "'61, 319 PC A06/MF A02 


JHRP-89/13-ES 
Development of Optimal eek Suatogse | for Maintenance, Reha- 
At halen ay Bridges, a 





ecutive i h. 
PB91-201244/GA\ 
JHRP-89/13-FR 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and Replacement of Highway Bridges, Final 


161,320 PC A02/MF A01 


om. Volume 6. Performance Analysis and Optimization 


Soreotess /GAR 161,321 PC AOS/MF A02 
JPL-PUBL-91-13 

Ve High Speed Lossless Comp 

Chip Set 

N91-27775/6/GAR 
JPRS-UCC-91-001 

JPRS Report: Science ai 

N91-27776/4/GAR 
JPRS-UEE-90-010 

JPRS Report: Science and Technology. USSR: Electronics 

lectrical Engineeri 

N91-27448/0/GAR 161,698 PC A03/MF A01 
JPRS-UEE-90-011 

JPRS Ri : Science and Technology. USSR: Electronics 


and Electrical Engineeri 
N91-27441/5/GAR 161,697 PC AQ4/MF A01 
JPRS-UEE-91-002 


ped Report: me and Technology. USSR: Electronics 
ai 
161,699 PC A03/MF A01 





ion/ Dec 





161,463 PC A03/MF A01 


oe USSR: Computers. 
161,464 PC AQ3/MF A01 


lectrical Engineeri 
N91-27449/8/GAR = 
JPRS-UES-9 1-002 
JPRS Report: Science and Technology. USSR: Earth Sci- 


ences. 
N91-26581/9/GAR 162,748 PC A03/MF A01 
JPRS-UES-91-003 
pn Report: Science and Technology. USSR: Earth Sci- 


NOt 191-26582/7/GAR 162,822 PC A03/MF A01 
JPRS-UES-91-004 
Jprs Report: Science and Technology. Ussr: Earth Sci- 


ences. 
N91-27602/2/GAR 162,800 PC A03/MF A01 
JPRS-ULS-90-019 
Jprs Report: Science and —, 
N91-27740/0/GAR 
JPRS-ULS-91-002 


. Ussr: Life 


Sciences. 
634 PC A04/MF A01 
Jprs Report: Science ai 
N91-27744/2/GAR 


om Ussr: 
JPRS-ULS-91-003 
soll Report: Science and Technology. 


NO12 -27725/1/GAR 162,629 
JPRS-ULS-91-004 
JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 
N91-27726/9/GAR 162,630 PC A04/MF A01 
JPRS-ULS-9 1-006 
JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 
N91-27768/1/GAR 162,636 PC A04/MF A01 
JPRS-ULS-91-007 
JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 
N91-27734/3/GAR 162,631 PC A03/MF A01 
JPRS-ULS-91-009 
JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 

N91-26688/2/GAR 163,755 PC A0S/MF A01 
JPRS-ULS-91-010 

JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 
N91-26683/3/GAR 163,752 PC A0S/MF A01 
JPRS-ULS-91-011 
JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 
N91-26696/5/GAR 163,761 PC A03/MF A01 
JPRS-ULS-91-013 
JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 

N91-27735/0/GAR 162,632 PC A05/MF A01 
JPRS-ULS-91-014 

JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 
N91-27736/8/GAR 162,633 PC A04/MF A01 
JPRS-UMS-90-003 
Jprs Report: Science and Technology. USSR: Materials Sci- 


ence. 
N91-27298/9/GAR 162,301 PC A03/MF A01 
JPRS-UMS-90-004 

Jprs Report: Science and Technology. Ussr: Materials Sci- 


ence. 
N91-27307/8/GAR 162,277 PC A03/MF A01 
JPRS-UMS-90-006 

Jprs Report: Science and Technology. Ussr: Materials Sci- 


ence. 
N91-27302/9/GAR 162,275 PC A03/MF A01 
JPRS-UMS-91-002 
Jprs Report: Science and Technology. Ussr: Materials Sci- 


ence. 
N91-27306/0/GAR 162,339 PC A03/MF A01 
JPRS-UMS-91-004 
Jprs Report: Science and Technology. Ussr: Materials Sci- 


ence. 
N91-27305/2/GAR 162,302 PC A03/MF A01 
JPRS-UMS-91-005 
Jprs Report: Science and Technology. Ussr: Materials Sci- 
ence. 


: Life Sciences. 
PC A05/MF A01 
USSR: Life Sci- 
PC A03/MF A01 


LA-UR-91-1779 


N91-27304/5/GAR 
JPRS-UMS-91-006 

Jprs Report: Science and Technology. Ussr: Materials Sci- 

ence. 

N91-27303/7/GAR 162,276 PC A03/MF A01 
JPRS-UMS-91-007 

Jprs Report: Science and Technology. Ussr: Materials Sci- 

ence. 

N91-27301/1/GAR 162,337 PC A03/MF A01 
JPRS-UPM-91-004 

Bue Rapem Selene end Testaniagy. USSR: Physics and 


Mathematics. 
N91-27907/5/GAR 163,630 PC A03/MF A01 
JPRS-UPM-91-005 
JPRS Report: Science and Technology. USSR: Physics and 


Mathematics. 
N91-27908/3/GAR 163,631 PC A03/MF A01 
ge aay. 
108 978 778 as SosvMe A01 
N91-26162/8/GAR 


bee) USSR: Space. 
163,747 PC A06/MF A02 
JUEL-SPEZ-577 


Methan-Hydrate - ein brauchbarer Vorrat ‘unkonventionel- 
len’ Ei aoa hydrate - a usable store of ‘uncon- 
DEO SO74gT/GAR 162,989 PC A03/MF A01 

KFK-PEF-55 
IMA-Querschnittseminar ‘Duengung geschaedigter Wald- 
bestaende’. seminar ‘Fertilization of ailing tree 
stands’ a py patter wpm Resend Noe hg a 
— Laender on Forest Decline/Air Pollu- 
DE91507456/GAR 162,755 PC A15/MF AOS 
KGC4-M-2 
ALS Liquid Hydrogen Turbopump: Advanced Development 
N9126196/6/GAR 161,378 PC AO7/MF A02 
KTC-89-53 


162,338 PC A04/MF A01 


Noor tear 1-27183/ saan GAR 
JPRS-USP-91-002 
JPRS R Science and 


Breakaway Timber Utility Pole Installations in yoo 
PB91-227660/GAR 163,825 PC A03/MF A01 


L-16878 


Shock Wave Interaction with an Abrupt Area Change. 
N91-27140/3/GAR 160,800 PC A03/MF A01 


L-16904 

tructural Performance of One- and Two- 
Bay Rotary Joints for Truss Applications. 
N91-27198/1/GAR 163,732 PC A03/MF A01 

LA-UR-91-533 
ee Oe aren 


analysis, and 
DE91008588/GAR 162,166 PC A03/MF A01 
LA-UR-91-1233 
‘Ligand shuttle’ a ae h 
De9i01 Beoi01 1388/GAR “O2a7? 


LA-UR-91-1443 





ee Sp 
A03/MF A01 


ition for the Ground Test Accelerator. 
163,496 PC A03/MF Ao1 


Rf reference 

DE91013071/GAR 
LA-UR-91-1506 

Modulated molecular beam mediated 

recombination reaction: O(1.5 sev} f ae (ples) NO 

DE91013544/GAR nos / ME A01 
LA-UR-91-1523 

Measurement of longitudinal emittance growth using a 

DE91013500/GAR 163,499 PC A03/MF A01 
LA-UR-91-1536 

dependence of the Curie-temperature in the 


Pressure 

a YbNiSn. 

DE91013672/GAI 163,437 PC A03/MF A01 
LA-UR-91-1552 


5e91018686/GAR 161, 197 PC A03/MF A01 
LA-UR-91-1592 
studies of the Moderated Thermonic Heat Pipe Re- 
actor (MOHTR) 
DE91013307/GAR 163,028 PC A03/MF A01 
LA-UR-91-1683 
Structural distortion in RPt2Sn2 compounds (R = rare 
5E91013742/GAR 163,438 PC A03/MF A01 
LA-UR-91-1687 
determination of the residual stress re- 
distribution in pon te aut 
DE91013688/GAR 162,285 PC A03/MF A01 
LA-UR-91-1733 


Texture Rony en in CU- 
DE91013388/GAR 


LA-UR-91-1779 
Identification of human errors of commission using Sneak 


Analysis. 
DE91013378/GAR 163,067 PC A03/MF A01 


November 15,1991 OR-45 


Ww , 
162,236 PC A03/MF A01 
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gm oan 


the development of . numerical tokamak. 
DE 1013386/GAR 63,350 PC A03/MF A01 
LA-UR-91-1911 


Ablation of material by front surface in. 
DE91014773/GAR 162,196 PC A03/MF A01 
LA-UR-91-1912 
Muon studies of heavy fermions. 
DE91014772/GAR 
LA-UR-91-1919 


"163,446 PC A03/MF A01 


dependence of RHEED pattern from 


condition 
111)B surface. 
DE91014770/GAR 163,445 PC A03/MF A01 


LA-UR-91-1923 


Imagetool: | ing on the Sun worksta’ 
DE91014769/GAR - 161,546 PC A03/ MF A01 
LA-UR-91-1944 


po age of state and crushing dynamics of low-density 


DE91014766/GAR 163,201 PC A03/MF A01 
LA-UR-91-1946 


Computational of the Trailmaster Procyon 
DE91014765/GAR ane 163,562 PC A03/ Fadi 


LA-UR-91-1950 


Picosecond infrared 
oxidase: transfer 
DE91014754/GAR 


LA-UR-91-1951 


of carbonmono’ 


cytochrome c 
bindi ientations. 
162,481 


orie! 5 
A03/MF A01 


Shock wave studies of snow. 

DE91014753/GAR 
LA-UR-91-1954 

i amaammae properties of POCO AXF-5Q graphite up to 

Deore 4751/GAR 162,200 PC A03/MF A01 
LA-UR-91-1964 


162,313 PC A03/MF A01 


Quantum mechanical effects on the shock Hugoniot. 
DE91014750/GAR 162,328 PC A03/MF A01 
LA-UR-91-1973 

VISAR: Line-i ing interferometer. 

DE91014749/GAR 162,120 PC A03/MF A01 
LA-UR-91-1978 

Los Alamos Critical Experiments Facil 

DE91014747/GAR 163, 
LA-UR-91-1980 

Performance of the 10-kV, 5-MA pulsed-power system for 


the FRX iment. 
DE91014745/GAR "963,018 PC A03/MF A01 
LA-UR-91-1983 


PC A03/MF A01 


enn Seeman on Be ee a ; 
DE91014744/GAR 161,696 A03/MF A01 
LA-UR-91-1992 

Procyon experiments utilizing explosively-formed fuse open- 


Beato 4742/GAR 163,561 PC A03/MF A01 
LA-UR-91-1993 


Shock acceleration with turbulence minimization. 
DE91014741/GAR 163,250 mee A03/MF A01 


LA-UR-91-1994 


162,327 A03/MF A01 


Shear stress prediction in 
DE91014740/GAR 
LA-UR-91-2001 


one plate acceleration. 
91014738/GAR 163,200 PC A03/MF A01 
LA-UR-91-2007 


Plasma and 
DE91014736/GAR 
LA-UR-91-2011 


‘Inevitable’ rede 
DE91014735/GAR 


LA-UR-91-2020 


for Procyon —. 
161,695 PC A03/MF A01 


163,560 PC A03/MF A01 


-Perot interferometer. 


Full-field F 
DE91014610/GAR 162,119 PC A03/MF A01 


LA-UR-91-2034 
a < muon spin relaxation experiment to the 
lex dynamics of high temperature su 
DeetoT 4607/GAR ™ 163,441 PC A03/MF A01 
LA-UR-91-2041 


Poy A effect during shock loadi 
DE9101 /GAR - 


163,490 PC A03/MF A01 

LA-UR-91-2049 

Procyon experiments utilizing foil-fuse openii 

DE91014605/GAR - 161,691 
LA-UR-91-2050 

= a 5-MV peter source for driving high-bright- 

DES 1O14604/GAR ? 163,548 PC A03/MF A01 
LA-UR-91-2051 

Induction cell for the Dual-Axis Ra- 


breakdown 
—— Hydrotest (DARI) Facilty Facility. 
DE91014603/GAR 163,547 PC A03/MF A01 
LA-UR-91-2052 


Low-jitter, high-voltage, 
switch. 
DE91014602/GAR 
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switches. 
A03/MF A01 


infrared, laser-triggered, vacuum 
161,690 PC A03/MF A01 


LA-UR-91-2054 
Future explosive rot aco technology for high-energy 


Beato: 01400176 ‘ann 161,653 PC A03/MF A01 
LA-UR-91-2058 


New model of rate dependent - lastic 
DE91014600/GAR 6206 


LA-UR-91-2067 


PO AC ‘A03/MF AO1 
Muon-catalyzed fusion 
DE91014599/GAR 

LA-UR-91-2074 


Su herent states and ivi systems. 
DE91014598/GAR 163,545 PC A03/MF A01 


LA-UR-91-2082 


pa in segmented gamma scans arising from size differ- 
nces between calibration standards and assay samples. 
DE91014596/GAR 160,747 PC A03/MF A01 


LA-UR-91-2089 


163,546 PC A03/MF A01 


Pulsed power systems for the DARHT accelerators. 
DE91014595/GAR 163,544 PC A03/MF A01 


LA-UR-91-2100 
Plant ——_ is influenced by glutamine synthetase-cata- 


E91014592/GAR 162,424 PC A03/MF A01 
LA-UR-91-2103 


Deflagration-to-detonation transition in granular HMX. 
DE91014591/GAR 163,1 PC AO5/MF A01 


LA-11931 


Weathering of ne, for bee Ae 
DE91015251/GAI 079 PC A03/MF A01 
LA-11978 


Evaluation of extractants and chelating resins in polishing 
streams. 


actinide-contaminated waste 
DE91015354/GAR 163,093 PC A03/MF A01 
LA-12059-MS 


Satellite constellation selection. 
DE91014562/GAR 


LA-12061-T 
~— peg tea pr of the T(sup > ) Gamow-Teller 
trength in p-shell nuclei observed in the (n,p) reaction. 
DEg10141 15/GAR 163,518 A10/MF A03 


LA-12070 
hotometric Pace os ayer of the Pu(IV) nitrate com- 
yo exchange resins. 
E91014128/GAR 163,089 PC A03/MF A01 


LA-12073-MS 


162,740 PC A03/MF A01 


Long-range alpha detectors. 
De91014023/GAR 
LA-12101-MS 
Preliminary geologic map of the Sleeping Butte volcanic 


centers. 

DE91015364/GAR 163,010 PC A03/MF A01 
LA-12111-C 

Proceedings of the fourth workshop on radiative capture 


1 19-21, 1990. 
DE91013226/GAR 163,498 PC A17/MF A04 
LA-12126-MS 


ock and mineral chemical data for lamprophyric 
of the Navajo voicanic field. 
BESTOIS1 72/64 163,009 PC A03/MF A01 


LAIR-IR-460 
payer in of the Systemic and Microvascular Responses 


trolled in A 
AD-ASSS 069/9/GAR 162,598 PC A03/MF A01 
LAIR-IR-461 


Comparison of Intraosseous and Intravenous Delivery of 
ic Saline/Dextran (HSD) in Anesthetized, Euvole- 
ADA 084/8/GAR 162,442 PC A03/MF A01 
LAIR-IR-462 
Resuscitation of Intraoperative st weaned Comparison of 
— Saline and Hyperosmotic/Hypertonic Solutions in 
wine. 
AD-A238 083/0/GAR 162,614 PC A03/MF A01 
LBL-16347-VOL.1 


Fracture detection in crystalline rock using ultrasonic reflec- 
tion techniques: Volume 1. Swedish-American Cooperative 
per a By —— radioactive waste storage in mined caverns in 


Beer0 B10158777GAR 163,012 PC A09/MF A02 

LBL-22553 

E and lighting decisions. 

DE91014500/GA 
LBL-24985 

Lattice imaging of antiphase boundaries in GaAs grown on 

DE91014471/GAR 163,311 PC A03/MF A01 
LBL-25078 


163,039 PC A03/MF A01 


161,802 PC A03/MF A01 


physics at future colliders. 


Two boson 
DE91014474/GAR 163,536 PC A03/MF A01 
LBL-27467 


How to search for an electric dipole form factor of the tau 


ton at a tau-charm 
91014714/GAR 163,558 PC A03/MF A01 
LBL-27631 


Flat connection, conformal field theory and quantum group. 


DE91014613/GAR 
LBL-28363 


Safe referential rue structures in relational databases. 
DE91014586/GAR 161,511 PC A03/MF A01 


“oe 


163,549 PC A03/MF A01 


rmally efficient compact fluorescent fixtures. 
DeOTOTaTT/GAR 161,803 PC A03/MF A01 


LBL-29914 
Plasma immersion surface modification with metal ion 


pee. 
E91014233/GAR 163,440 PC A03/MF A01 
LBL-29921 

Design and test of a model pole for the ALS U5.0 undula- 


tor. 

DE91014234/GAR 163,528 PC A03/MF A01 
LBL-30069 

Analysis “s ae longitudinal instability in a heavy ion 


induction 

be91014619/GAR 163,550 PC A03/MF A01 
LBL-30070 

on eltag mg uniform density Cs(sup + ) sources for 

vy ion fusion accelerators studies. 

DE91014620/AR 163,551 PC A03/MF A01 
LBL-30197 
ine MORSE psi vs estima 

162,590 


aF pe! 
PC A0g ME ‘A01 





| dose 
Calculation usi 
Des 1014018/GAR 
LBL-30200 


Cunth 





of peo eo wanes rutheni- 
ad -oxygen bor 


n, 
umatbon ope. 161, 189° PC A19/MF A04 
LBL-30208 


Transverse emittance studies of an induction accelerator of 


heavy ions. 
DE91014712/GAR 163,557 PC A03/MF A01 
LBL-30322-REV 
High order calculation of the brag ag of three di- 
static geometries. R 


mensional electro: 

DE91014707/GAR 163,556 P PC A03/MF A01 
LBL-30431 

— x-ray lithography at Berkeley's Advanced Light Source. 


DEO1013786/GAR 163,506 PC A10/MF A03 
LBL-30436-ABS 


Molecular beam studies of reaction dynamics. 
DE91014866/GAR 163,578 PC A03/MF A01 
re 
ork ordering in aluminophosphate molecular sieves 
died by (27)Al double rotation NMR. 
Beg 101S860/GAR 161,250 PC A03/MF A01 


LBL-30497 


Accurate determination of contact le. 
DE91013849/GAR 163, 44 


LBL-30512 
os = Aap Aang versus neural network tracking for very high 


DEStOt TBS8/GAR 163,038 PC A03/MF A01 
LBL-30592 


Activation of carbon-hydrogen bonds in alkanes and other 
ic molecules using organotransition metal complexes. 
91013780/GAR 161,187 PC A03/MF A01 


LBL-30624 


Rf cavity for the B-Factory. 
DES1014621/GAR 


LBL-30646 


PC A03/MF A01 


163,552 PC A03/MF A01 


Fixture efficiency program. 

DE91014470/GAR. 
LBL-30655 

pis atom reactive Se one aidan and photodissociation experi- 


ints with acetylene and 
Deo1013758/GAR "169,505 PC A13/MF A03 
= i. 


net modemna © in HRTEM image simulation. 
Deot013e47/GAF 163,309 PC A03/MF A01 


LBL-30679 
Development of LBL PhoSNOX combined NOx/SO2 treat- 


ment process. 
DE91014320/GAR 161,850 PC A03/MF A01 
LBL-30705 


Invariant metrics for Hamiltonian 
DE91014236/GAR 


LBL-30773 
ASTROMAG po sama magnet facility configured for 


a free fiyi tellite. 
DE910147 O/GAR 163,444 PC A03/MF A01 
LBL-30781 


Real world issues for the new soft x-ray synchrotron 


sources. 
DE91014588/GAR 163,543 PC A03/MF A01 
LBL-30785 


Measurements of retractable gas-cooled 6061 aluminum 
electrical leads operating in a vacuum. 
DE91014617/GAR 163,442 PC A03/MF A01 


LBL-30794 
Debunching and capture in the LEB for the SSC. Revision. 


161,108 PC A03/MF A01 


lems. 
183,529 PC A03/MF A01 
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DE91014881/GAR 
red 


for synchronous acceleration. 
bes1o1aser TGAR 163,542 PC A03/MF A01 
LC-91-60990 


163,586 PC A03/MF A01 


of Research Needs for Wind Turbine Rotor 


N91-27612/1/GAR _ 161,808 PC A06/MF A02 
URT-WE-9-FB-7(1990) 
Response of an Annular Cylindrical Liquid Column to Vari- 


ous Axial Excitations in Zero-Gravity. 
N91-27481/1/GAR 163,257 PC A03/MF A01 


LSMS/WP-80 
Survey as a Tool for Policy Change: Lessons 
from the Jamaican of Living Conditions. 
PB91-233171/GAR 161, 077 MF A01 
M-657 


NASA/MSFC Global Reference ee ee Model: 1990 
Version (GRAM-90). Part 1: Technical/ Manual. 
N91-26654/4/GAR = PC otal A01 


Ly. 

Version (Gram- fart 2:  Paoenttae 
NOTSTOOTIBIGAR 161,002 BC Ree/MF E08 
MAFF-FRTR-90 

Assessment of the UK pe Seamed Using a Log-Book- 


Based Catch Recording Sys 
R "160,902 PC E05/MF E05 


MARINE ADVISORY BULL-30 


Borrowing: A Guide for Alaska Commercial Fishermen. 
PB91-227777/GAR 160,899 PC A04/MF A01 


MASGP-89-040 


Evaluation of ange as a Variable for Use in Meg + Eval- 
uation Procedures (HEP) in Estuarine and Marine Habitats. 
PB91-227587/GAR 163,114 PC A03/MF A01 
MAUTC-PSU04-0190 


Experimental Determination of the Automotive Seat Trans- 


fer Function. 

PB91-227157/GAR 163,820 PC A03/MF A01 
MAUTC-UP01-0191 

Studies in Intermodal Freight Transport Service Planning. 


Volume 1. 

PB91-226993/GAR 163,807 PC A0S/MF A01 
MAUTC-UVA01-0190 

Accident Characteristics and Risk Assessment of Elderly 


PB91-227165/GAR 163,821 PC A06/MF A02 
MAUTC-UVA01-0290 


Accident Characteristics of —_ Pedestriai 
PB91-227256/GAR 63,823 PC (A04/MF A01 
MAUTC-UVA03-0191 

Risk ane pay Systems. he ap a A Soars of Risk 


janagement in State Daparenents 
PB91-229674/GAR 165,686 PC A04/MF A01 


"an daeeemeens 
lems. Volume 2. Identification and 
its for Highway Systems in Tort 


163,687 PC AQ5/MF A01 


Risk M 
Evaluation of Ris Risk 


PB91-229682/GAR 
pyro 


ow-Clearance Vehicles at Grade Crossings. 
PBot -229708/GAR 163,826 PC A09/MF A02 


MAUTC-WVU-1 
Planner’s Guide to hs alma People Mover Systems 


for Urban Activity Ce: 

PB91-227264/GAR 163,803 PC A11/MF A03 
MBB/FE212/CFK/PUB/014/1 

Monolithic CFC-Main Landing Gear Door for Tornado. 

N91-27150/2/GAR 160,822 PC A03/MF A01 
MC87-1-23A(R) 

Census of Manufacturers, 1987. Industries Series: Men’s 

’s Apparel. Industries 2311, 2321, 2322, 2323, 

2325, 2326, and 2329. 

PB91-221812/GAR 162,169 PC A04/MF A01 
MC87-S-7 

Census of par ong wag 

to the F 


ers’ Shipments 
PB91-220657/GAR 
MIC-91-04168/GAR 


CIC Mineral Interests Corporation: Annual report 19: 
MIC-91-04168/GAR 162,845 PC £07/MF E01 


MIC-91-04170/GAR 
Saskatchewan Energy and Mines: Annual wor 1989-90. 
MIC-91-04170/GAR 162,846 E07/MF E01 
pact Aa 


'7. Subject — Manufactur- 


Pa Governmen 
161,135 "oC A03/MF A01 


Saskatchewan Water Appeal Board: Annual report 1989-90. 
MIC-91-04171/GAR 162,818 PC E07/MF E01 


MIC-91-04172/GAR 
Sa Mining Development Corporation: Annual 


cee 1990. 
MIC-91-04172/GAR 162,847 PC E07/MF E01 
MIC-91-04186/GAR 


Ontario aggregate and sectoral macroeconomic impacts of 
revisions to Regulation 308. 
Mi 91.04186/GAR 162,080 PC E17/MF E01 


MIC-91-04190/GAR 
Alberta Ei . Ri h and Tech 
review 1989.90. 





gy Branch: Annual 


MIC-91-04190/GAR 
MIC-91-04196/GAR 

Electric Energy Forum: Proceedings: Lifestyles, the environ- 

ment and icity use. 

MIC-91-04196/GA 161,705 PC E19/MF E01 
MIC-91-04209/GAR 

Commercial wildlife heen g product: A discussion of market 


and development po’ 

MIC-91-04009/GAR 162,960 PC E12/MF E01 
MIC-91-04210/GAR 

Overview of short term electricity tra: 

MIC-91-04210/GAR 
MIC-91-04211/GAR 

Draft acid rock drainage technical guide, vol. II: British Co- 

lumbia Acid Mine Drainage Task Force report. 

MIC-91-04211/GAR 161,961 PC E07/MF E01 


MIC-91-04212/GAR 
Report on the 1989 Fraser River sediment monitoring pro- 


ram. 
fiic-91-04212/GAR 162,038 PC E07/MF E01 
MIC-91-04213/GAR 
Olivine potential of the Tulameen ultramafic complex. 
MIC-91-04213/GAR 162,848 PC E07/MF E01 
MIC-91-04214/GAR 


Stratigr trends in the — Formatio 
MIC-91-04214/GAR 162,792 PC E07/MF E01 


MIC-91-04215/GAR 
Ultramafic associated chromite and nickel occurrences in 


British Colum 
MIC-91 04215/GAR 162,849 PC E07/MF E01 
MIC-91-04223/GAR 


LOGPLAN Il: A model for planning logging and regenera- 


tion activities. 
MIC-91-04223/GAR 162,756 PC E07/MF E01 
MIC-91-04228/GAR 
bh E. Ricker Seteonmnte to study rockfish behavior 
ff northern V; Sropver tstend, be March 14-23, 1990. 
MIC-91-04228/GAR 162,961 PC E07/MF E01 
MIC-91-04229/GAR 


Estimation of the fecundity of Pacific cod Gadus macroce- 


jus. 
Riic-91-04220/GAR 163,104 PC E07/MF E01 
peo rn 


sex for Pacific cod in British Colum! 
162,962 PC c07/ ME E01 


161,778 PC E07/MF E01 


1607 722 PC E07/MF E01 


Mica! fico 91-04280/ CAR 
micoz/can 


prospectus for Arbokem Inc. flax 
MIC-21-04008/ GAR 162,351 


MIC-91-04234/GAR 


Effect of nursery short day and drought treatments on de- 
velopment and early farm-field performance of western red- 
cedar. 


MIC-91-04234/GAR 162,757 PC E07/MF E01 
MIC-91-04235/GAR 


Registered trapline program: Rights of way. 
MIC-91-04235/GAR 162,963 


MIC-91-04236/GAR 
Aquaculture legislation in British Columbia: A comparative 


ai 3 
MIC-91-04236/GAR 160,890 PC E07/MF E01 
MIC-91-04239/GAR 


pap for minimizing entrainment and impingement of 
tic organisms at marine intakes in British Columbia. 
mic-91 -04239/GAR 163,105 PC E07/MF E01 


MIC-91-04241/GAR 
Guide to the eee of common plants in British Colum- 


bia to ee nts. 

MIC-91-042 1/GAR 162,758 PC E12/MF E01 
MIC-91-04242/GAR 

Stream rehabilitation using LOD placements and off-chan- 


nel pool devel ent. 
MIC-91-04242/GAR 162,819 PC E12/MF E01 
pap Stren 


itario Hydro: Annual report 1990 
Pars -04247/GAR 


MIC-91-04248/GAR 


Nova Scotia Resources Limited: hae report 1990. 
MIC-91-04248/GAR 62,850 PC E07/MF E01 


MIC-91-04249/GAR 


Manitoba Natural Resources: Annual report 1989-90. 
MIC-91-04249/GAR 162,964 PC E12/MF E01 


ae 


Corporate business plan for the period 199 
Mice 1-04255/GAR 161,706 Pel £07/MF E01 


MIC-91-04256/GAR 


pup mill. 
E12/MF E01 


PC E07/MF E01 


161,723 PC E07/MF E01 


pply and requirements forecast, 1990-2010. 
MIC. 81-04350/GAR 161,724 PC E07/MF E01 
MIC-91-04258/GAR 


RENEW (Canada): Annual report 1989. 
MIC-91-04258/GAR 162,965 PC E07/MF E01 


MIC-91-04261/GAR 
Vegetable market review on selected commodities, 1988- 


MIC-91-04261/GAR 160,847 PC E07/MF E01 
MIC-91-04263/GAR 
Ontario road safety annual report, 1988-89. 


MIC-91-04359/GAR 


MIC-91-04263/GAR 
MIC-91-04264/GAR 


163,831 PC E12/MF E01 


; Annual — 1990. 
161,725 E07/MF E01 


Ontario Hydro. Research 
MIC-91-04264/GAR 
MIC-91-04266/GAR 
Annual mye of ponies water in 
ae community supplies 
MIC-91-04266/GAR 161,291 PC E07/MF E01 
rte 


joundiand and Labrador 
Mic-91-04267/GAR 


MIC-91-04268/GAR 
Credit Corporation of Saskatchewan: Annual 
1989-90. 


M IC-91-04268/GAR 160,848 PC E07/MF E01 
MIC-91-04270/GAR 


MIC-81-04270/G8R 


161,727 PC E07/MF E01 
MIC-91-04271/GAR 


Hydro: Annual report 1990. 
161,726 PC E07/MF E01 


Association: Annual r 


Canadian Petroleum 
MIC-91-04271/GAR 1 979 ME E01 
MIC-91-04273/GAR 


Forintek Canada Corp.: Annual report 1989-90. 
MIC-91-04273/GAR 162,352 PC E07/MF E01 
MIC-91-04277/GAR 

iture Development Fund (Sask.): Annual report 1989- 


MIC-91-04277/GAR 160,905 PC E07/MF E01 
MIC-91-04287/GAR 
Nova Scotia. Dept. of Lands and Forests: Annual report 


1988-89. 

MIC-91-04287/GAR 162,759 PC E07/MF E01 
MIC-91-04298/GAR 

+ ~ spa stream rehabilitation trial at Clint Creek, Sewell 

MIC-91-04298/GAR 162,039 PC E07/MF E01 
MIC-91-04299/GAR 

Thack Ti , 

MIC-91-04299/GA 
MIC-91-04300/GAR 

Environmental Studies Research Funds (Canada): Annual 


a 1990. 
MIC-91-04300/GAR 162,081 PC E07/MF E01 
MIC-91-04304/GAR 


Saskatchewan Water Corporation 
MIC-91-04304/GAR 


MIC-91-04314/GAR 
Aviation occurrence ‘tae jo 
ay King Air A-100 oti A100 CRNUI UL, ‘eee, Orato, 


MIC-91-04314/GAR 163,832 PC E07/MF E01 
MIC-91-04325/GAR 

re, a Machinery Institute (Canada): Annual 
MIC-91-04325/GAR 160,876 PC E07/MF E01 
MIC-91-04326/GAR 

Saskatchewan Forest Products Corporation: Annual report 


1989-90. 
MIC-91-04326/GAR 162,353 PC E07/MF E01 
MIC-91-04329/GAR 


SaskAuto: Annual report 1990. 
MIC-91-04329/GAR 


MIC-91-04330/GAR 

Saskatchewan Grain Car Corporation: Annual report 1989- 

MIC-91-04330/GAR 163,805 PC E07/MF E01 
MIC-91-04331/GAR 

_- Basin Development Authority (Sask.): Annual report 

MIC-91-04331/GAR 162,966 PC E07/MF E01 
MIC-91-04342/GAR 

Saskatchewan Transportation Company: Annual report 

1990. 

MIC-91-04342/GAR 163,684 PC E07/MF E01 
MIC-91-04347/GAR 

ee Beef Stabilization Board: Annual report 

198! 3 

MIC-91-04347/GAR 160,849 PC E07/MF E01 
MIC-91-04348/GAR 

ne of Applied Science and Technology: 

, 160,782 PC E07/MF E01 


of Cochrane. 
162,793 PC E07/MF E01 


ition: Annual report 1990. 
162,820 PC E07/MF E01 


163,683 PC E07/MF E01 


Annual 
MIC-91-04348/GAR 
MIC-91-04349/GAR 


Saskatchewan Power Corporation: Annual report 1990. 
MIC-91-04349/GAR 161,728 PC E07/MF E01 


MIC-91-04350/GAR 
Saskatchewan Communications Network: Annual report 


1989-90. 

MIC-91-04350/GAR 161,403 PC E07/MF E01 
MIC-91-04351/GAR 

a cama epaatammaiaas Annual report 1989- 

MIC-91-04951 /GAR 162,454 PC E07/MF E01 


MIC-91-04359/GAR 
Boreal Institute for Northern Studies: Annual report 1989. 
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MIC-91-04359/GAR 
MIC-91-04361/GAR 
Towards the next century: Agriculture in Newfoundland and 
The report. 


Labrador: 

MIC-91-04361/GAR 160,850 PC E17/MF E01 
MIC-91-04369/GAR 

Saskatchewan Science and Technology: Annual report 


1989-90. 

MIC-91-04369/GAR 160,784 PC E07/MF E01 
MIC-91-04372/GAR 

Saskatchewan eee Returns Stabilization Fund: 


Annual report 1988. 
MIC-91 DAST2/GAR 160,851 PC E07/MF E01 
MIC-91-04387/GAR 


 rmeaael Agriculture and Food: Annual report 1989- 


MIC-91-04387/GAR 160,906 PC E07/MF E01 
MIC-91-04388/GAR 
Saskatchewan. Environmental Protection Fund: Annual 


r 1989-90. 
161,962 PC E07/MF E01 


160,783 PC E07/MF E01 


MIC-91-04388/GAR 
MIC-91-04392/GAR 


Saskatchewan Milk gaa Board: Annual report 19: 
MIC-91-04392/GAR 160,852 PC £07/ ME E01 


MIC-91-04393/GAR 
Saskatchewan Environment and Public Safety: Annual 


report 1989-90. 

MIC-91-04393/GAR 162,082 PC E07/MF E01 
MIC-91-04402/GAR 

Canadian water quality guidelines for polychlorinated bi- 

phenyls in coastal and estuarine waters. 

MIC-91-04402/GAR 162,040 PC E07/MF E01 


MIC-91-04404/GAR 


Canadian water quality guidelines for metalachior. 
MIC-91-04404/GAR 162,041 PC E07/MF E01 


MIC-91-04410/GAR 


Groundfish stock assessments for the west coast of 
Canada in 1990 and recommended yield options for 1991. 
MIC-91-04410/GAR 162,967 PC E17/MF E01 


MIC-91-04411/GAR 
ey Escarpment Fian Review: Proposed revisions to 


the Niagara E: ent Plan. 
MIC-91-04411/GAR 163,677 PC E12/MF E01 
ign se ne 


Annual asses in Atlantic Canada. 
MIC-91 9/GAR 160,882 PC E07/MF E01 
MIC-91-04440/GAR 
Handbook of ant agricultural statistics, 1 
MIC-91-04440/GAR 160,853 PCE! E12/MF E01 
MIC-91-04441/GAR 
Toronto sw ag Views of the City and approaches to plan- 


MiC.91-04441/GAR 163,678 PC E07/MF E01 
MIC-91-04443/GAR 


Literature review of bird use of farmland habitats in the 

Great Lakes, St. Lawrence region. 

MIC-91-04443/GAR 161,906 PC E17/MF E01 
MIC-91-04451/GAR 


New Brunswick Electric Power Commission: Annual report 
1988-89. 


MIC-91-04451/GAR 161,729 PC E07/MF E01 
MIC-91-04463/GAR 
Biological inventory and evaluation of the Matchedash Bay 


Provincial Wildlife Area. 
MIC-91-04463/GAR 162,968 PC E17/MF E01 
MIC-91-04464/GAR 


P.E.1. residential financing and construction follow-up study 


and survey: Final report. 
MIC-91-04464/GAR 161,118 PC E12/MF E01 
MIC-91-04465/GAR 
Reconnaissance life science inventory of the Emily Creek 
area of natural and scientific interest, Victoria County, On- 
tario. 
MIC-91-04465/GAR 162,969 PC E07/MF E01 
MIC-91-04468/GAR 


Biological inventory of the Warsaw Caves area of natural 
and scientific — Peterborough County, Ontario. 
MIC-91-04468/GAR 162,970 PC E07/MF E01 


MIC-91-04470/GAR 
popes ong inventory and evaluation of the Sudden Bog area 


tural and scientific interest. 
MIG. 81-04470/GAR 162,971 PC E07/MF E01 
MIC-91-04474/GAR 


Effectiveness of low-cost continuous ventilation systems. 
MIC-91-04474/GAR 61,111 PC E07/MF E01 


gt ee tee 


——_ requirements, 1988-200; 
MIC-91-D4500/GAR 161,730 Pe E07/MF E01 


MIC-91-04482/GAR 
Comparison of tee ores 4 predictions with Atlantic Canada 
Report. 


Moisture Test Hut Data: 
MIC-91-04482/GAR 161,119 PC E17/MF E01 
MIC-91-04484/GAR 


Criteria for the testing of wall sheathing for load-bearing 
steel 
161,124 PC E07/MF E01 


studs. 
MIC-91-04484/GAR 
OR-48 VOL. 91, No. 22 


MIC-91-04485/GAR 
Define the most cost-effective cladding system in Canada: 


Results of a survi 
MIC-91-04485/GAI 161,122 PC E07/MF E01 
MIC-91-04499/GAR 


Revised Valley wren | Area Structure Plan and supporting 


information. Pr 
MIC-91-04499/GAR 163,679 PC E07/MF E01 
MIC-91-04503/GAR 


Albert Park/Radisson Heights Area Redevelopment Plan. 


Proy 5 

MIC-91-04503/GAR 163,680 PC E12/MF E01 
MIC-91-04513/GAR 

1990 Nose Hill Park household survey report. 

MIC-91-04513/GAR 163,681 PC E12/MF E01 
MIC-91-04518/GAR 

Manitoba agriculture yearbook, 1989. 

MIC-91-04518/GAR 160,877 PC E12/MF E01 
MIC-91-04521/GAR 

Sediment data: Yukon and Northwest Territories, 1 

MIC-91-04521/GAR 162,821 PC £07/ME E01 
MIC-91-04524/GAR 

J sengany guide for the Tolerant Hardwoods Working 


Group in Ontario. 

MIC-91-04524/GAR 162,760 PC E12/MF E01 
MIC-91-04532/GAR 

Kinetic study of enzymatic ayes of exploded wood. 

MIC-91-04532/GAR 61,260 PC E17/MF E01 
MIC-91-04533/GAR 


Production of ethanol, pulp fibre and animal feed from low 
‘dwood: 


Fr har Ss. 
IC-91-04533/GAR 162,354 PC E12/MF E01 
MIC-91-04534/GAR 

pee a pm silicon solar cells, development towards in- 


trial production. 

MIC_01-04004/GAR 161,819 PC E12/MF E01 
MIC-91-04537/GAR 

Petrology, tectonic setting, and economic potential of Devo- 

nian peraluminous granitoid plutons in the Canso and 

Forest Hill area, eastern —— Terrane, Nova Scotia. 

MIC-91-04537/GAR 162,794 PC £12/MF E01 
MIC-91-04538/GAR 

pe A radioactive dust characterization in uranium mill 


Mic-31-04538/GAR 162,851 PC E07/MF E01 
MIC-91-04539/GAR 
Minimum ignition temperature: An alternative small-scale 


flammability test for conveyor beltin: m3 
MIC-91-04539/GAR 162,852 PC E07/MF E01 


MIC-91-04540/GAR 
+ aaa and destressing summary of field investiga- 


MIC-91-04540/GAR 162,853 PC E07/MF E01 
MIC-91-04544/GAR 
identification of small-scale hydro sites in mainiand Nova 


Scotia 
MIC-91-04544/GAR 161,707 PC E12/MF E01 
MIC-91-04545/GAR 
Devel and i of high-speed electronic injec- 
tion systems for the rn a of ‘ane gas to the intake 


ey of a heavy-duty engine 
\C-91-04545/GAR 163,811 PC E07/MF E01 


MNC-01-04547/GAR 








and its of juvenile coho 
and chinook aan at three streamflows in Kloiya Creek, 


MIC-91-04547/GAR 162,972 PC E12/MF E01 
MIC-91-04548/GAR 

mortar bare a reactivity and 7 eager 5 tests, 

rs and concrete prisms: Summary of long-term 

measurem 

MIC- 91.04548/GAR 
MIC-91-04549/GAR 

Zr2Fe tritium 1 pels 

MIC-91-04549/GAR 
MIC-91-04550/GAR 

Overview of disk pulverization and electrohydraulic commin- 


ution. 
MIC-91-04550/GAR 161,780 PC E07/MF E01 
MIC-91-04551/GAR 
Remote aye uplift pressures at Barrett Chute GS. 
MIC-91-04551/G. 161,708 PC E07/MF E01 
MIC-91-04552/GAR 
Bruce ped ‘B’ Unit 8 in-service inspection of concrete con- 


tainme: “dF 
MIC-91-04552/G R 163,079 PC E07/MF E01 
MIC-91-04553/GAR 
Membrane technology applications. 
MIC-91-04553/GAR 161,261 PC E07/MF E01 
MIC-91-04554/GAR 
Overview on the design of final covers for landfills. 
MIC-91-04554/GAR 161,963 PC E07/MF E01 
MIC-91-04555/GAR 
Absorption of miscellaneous liquid wastes on sawdust. 
MIC-91-04555/GAR 61,943 PC E07/MF E01 
MIC-91-04556/GAR 
Pickering NGS vacuum building post-douse inspection of 
floor slab, underside. 


161,296 PC E12/MF E01 


163,027 PC E07/MF E01 


MIC-91-04556/GAR 
MIC-91-04557/GAR 
Leaside TS to Cherrywood TS: 230 kV foundation investiga- 


tion. 
MIC-91-04557/GAR 161,712 PC E07/MF E01 
py somite GAR 


ane moon for hydro-electric generati 
161,709 PC 


163,080 PC E07/MF E01 


stations. 
MICs (07/MF E01 
MIC-91-04559/GAR 

Aging of large size FRP/epoxy adhesive bonds aged under 

water and vacuum: Interim report following nine months 

aging. 

MIC.91-04559/GAR 162,197 PC E07/MF E01 
MIC-91-04560/GAR 

seen of residual stresses in the fuel channel rolled 


Kicor -04560/GAR 163,081 PC E07/MF E01 
MIC-91-04561/GAR 
Lambton FGD project: Environmental impact of the pro- 


posed gypsum oe area. 
IC-91-04561/GAR 161,964 PC E07/MF E01 
poh ee 


ield performance of the growth ’ 
MIC-91-04562/GaR 


MIC-91-04563/GAR 
Eastern Nuclear Services supply system performance 
measures. 
MIC-91-04563/GAR 163,082 PC E07/MF E01 
MIC-91-04564/GAR 
Extraction of the growth regulator uniconazole (XE-1019) 


from silver maple wood. 
162,432 PC E07/MF E01 


lator uniconazole. 
162,431 PC E07/MF E01 


MIC-91-04564/GAR 
MIC-91-04565/GAR 


— —- for salt tolerance in Rocky Mountain acces- 
of slender wheatgrass and alpine bluegrass. 
MIC-91-04565/GA\ R 162,433 PC E07/MF E01 


MIC-91-04572/GAR 
Overview of wear resistant materials in the Canadian re- 


source industry. 

MIC-91-04572/GAR 162,309 PC E07/MF E01 
MIC-91-04573/GAR 

Biotechnol position paper 

MIC-91-04573/GAR 
MIC-91-04574/GAR 


Rock stresses and rock stress —— in Canada. 
MIC-91-04574/GAR 162,854 PC E07/MF E01 


MIC-91-04575/GAR 


Fluorspar processing plant airborne dust pn Dust disper- 
sion and ventilation analysis using tracer gases. 
MIC-91-04575/GAR 161,870 PC E07/MF E01 


MIC-91-04576/GAR 


Literature review on the disposal of drilling waste solids. 
MIC-91-04576/GAR 161,965 PC E07/MF E01 


MIC-91-04578/GAR 


Review of the effects of storage on topsoil quality. 
MIC-91-04578/GAR 163,002 PC E12/MF E01 


MIC-91-04579/GAR 


Reclamation of disturbed alpine lands: A literature review. 
MIC-91-04579/GAR 163,003 PC E17/MF E01 


MIC-91-04582/GAR 


Forest Resources Commission: The future of our forests. 
MIC-91-04582/GAR 162,761 PC E17/MF E01 


MIC-91-04584/GAR 


Gazetteer of oe British Columbia. Third edition. 
MIC-91-04584/G, 162,747 PC E17/MF E01 


melemain 
Industry-Government Three-Lift Soils Handling Workshop: 


Proceedings. 
MIC-91-04585/GAR 163,004 PC E12/MF E01 
MIC-91-04594/GAR 


Canada Centre for Mineral and Energy Technology: Annual 


re 1988-89. 

MIC-91-04594/GAR 162,855 PC E07/MF E01 
MIC-91-04595/GAR 

Field crop guide to variety and pesticide selection for the 


Atlantic provinces, 1991. 
160,883 PC E07/MF E01 


162,429 PC E07/MF E01 


MIC-91-04595/GAR 
MIC-91-04597/GAR 
Great Lakes Pilotage Authority (Canada): Annual report 


1985. 
MIC-91-04597/GAR 163,800 PC E07/MF E01 
MIC-91-04599/GAR 


Alberta’s agricultural processing industry directory, 1990. 
MIC-91-04599/GAR 160,907 PC E07/MF E01 


MIC-91-04605/GAR 


Report of activities, 1986: Regional and resident activities. 
MIC-91-04605/GAR 162,795 PC E17/MF E01 


MIC-91-04606/GAR 


Selected forestry statistics: Canada, 1990. 
MIC-91-04606/GAR 162,762 


MIC-91-04617/GAR 
Wetland management in the settled area of Alberta: Sum- 


mary of public comments. 
MIC-91-04617/GAR 162,973 PC E07/MF E01 


PC E17/MF E01 
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MIC-91-04618/GAR 
Bibliograp! lomiday 
MICS1-O4C18/GAR tess 160, a5 
MIC-91-04622/GAR 
People, parks and 
MIC-91-04622/GAI 
MIC-91-04625/GAR 
sens research and monitoring: Annual report, 1988- 


MIC-91-04625/GAR 161,907 PC E12/MF E01 
MIC-91-04628/GAR 

Ventilation and airtightness in new detached Canadian 

MIC-91-04628/GAR 161,112 PC E07/MF E01 
aenenen 


National guidelines for the —— of hazardous wi 
MIC-91-04630/GAR 161,966 PC E07! ME I E01 
MIC-91-04633/GAR 
— nee -Buffalo i fe ym a Project: Environ- 
mental im assessment, vol. one: Sum report. 
MIC-91-04633/GAR 162,083 PC EO7/ME E01 


MIC-91-04634/GAR 
Canada. bag Canada. Air Statistics and Forecasts: Air 


traffic review, 198 
163,793 PC E07/MF E01 


iniformes). 
E17/MF E01 


ation: Sustaining opportunities 
163,843 PC e12/MF E01 


MIC-91-04634/: GAR 
MIC-91-04635/GAR 


Canada. Environment Canada. E Research and De- 
velopment amme: Annual report 1989-90. 
MIC-91-04635/GAR 161,814 PC E12/MF E01 


MIC-91-04636/GAR 
Ponape sree nen in yee noss A —_ to ministers responsible 


= affai 
mica <04696/GAR 761, 143 PC E12/MF E01 
MIC-91-04637/GAR 


In the matter of a reference from the Minister of Energy re- 
mage Ontario Hydro’s proposed electricity rates for 
pe pead eview of Ontario Hydro’s net income policy: Report 


MIC-91-0467/GAR 161,710 PC E12/MF E01 


MIC-91-04642/GAR 
Determination of calcium-41 and nickel-63 in NPD GS con- 


crete core samples. 

MIC-91-04642/GAR 161,297 PC E07/MF E01 
MIC-91-04645/GAR 

Mineral deposit studies in Nova Scotia, Vol. 

MIC-91-04645/GAR 162,856 PG E17/MF E01 
MIC-91-04646/GAR 

Some aspects of Lower M. ill dimentation in south- 


eastern Alberta. 
MIC-91-04646/GAR 162,796 PC E07/MF E01 
MIC-91-04647/GAR 


pnagan and enhanced isostatic gravity anomaly maps of 


the Ar 
MIC-91-04647/GAR 162,797 PC E07/MF E01 
MIC-91-04648/GAR 
a hydrogeology of toxic — chemicals at a 
pag en — Ontario, 2: Remedial investiga- 


161,967 PC E07/MF E01 





evised 
mics! "04648/GAR- 
MIC-91-04653/GAR 
Handling agricultural materials: Storage and conditioning of 


oo and forage. 
IC-91-04653/GAR 160,878 PC E07/MF E01 
MIC-91-04655/GAR 


Handii ricultural materials: Engineering da’ 
MIC-91-0465 55/GAR 160,879 BCE E07/MF E01 


MIC-91-04657/GAR 
British Columbia. Ministry of Environment: Annual report 
1988-89. 


MIC-91-04657/GAR 162,084 PC E07/MF E01 
MIC-91-04659/GAR 


Summary = fall 1988 adult and juvenile coho salmon sam- 
ing operations on the Lachmach River, British Columbia. 
IC-91 °04659/GAR 162,974 PC E07/MF E01 


MIC-91-04660/GAR 


Canada. rr Canada: Annual ocapen eee 
MIC-91-04660/GAR 162,085 PC £07/ME E01 


MIC-91-04661/GAR 
Long-term temperature monitoring program 1988, New- 


foundiand region. 

MIC-91-04661/GAR 162,975 PC E17/MF E01 
MIC-91-04663/GAR 

Description of fisheries in the vicinity of significant oil dis- 

covery areas off Newfoundland. 

MIC-91-04663/GAR 163,106 PC E12/MF E01 
MIC-91-04664/GAR 


FORTRAN program for fitting selectivity curves to trouser 


tra ita. 

MIC-91-04664/GAR 160,892 PC E07/MF E01 
MIC-91-04665/GAR 

be agen ee program for mixed stock fishery compo- 


MIC 91-04665/GAR 160,893 PC E07/MF E01 
MIC-91-04666/GAR 


A holinesterase enzyme activity in brain tissue of 
bri trout Salvelinus = Base after the 1988 
hemlock looper control prog! 





MIC-91-04666/GAR 
MIC-91-04667/GAR 
Air quality, northwestern Ontario: Annual report, 1988. 
MIC-91-04667/GAR 161,871 PC E07/MF E01 
MIC-91-04675/GAR 
Data on insects emerging from natural and developed fish 
habitats at the Campbell and Fraser River estuaries, 1989. 
MIC-91-04675/GAR 162,519 PC E07/MF E01 
MIC-91-04676/GAR 
Crown pillar stabili 
Mic-91-04676/GA 
MIC-91-04677/GAR 
Report on the evaluation of twin arc narrow gap process for 


field welding of rails: Final report. 
MIC-91-04677/GAR 162,858 PC E07/MF E01 


MIC-91-04678/GAR 
bean of aluminum on uranium biosorption by immobilized 


izopus arrhizus: Final ri 
MICS LOS 7B/GAR 162,859 PC E07/MF E01 
MIC-91-04679/GAR 
nn pmew and characterization of os and Bg ele- 


standards for mineralogical studies: A h report. 
Mice -04679/GAR 162,860 PC E01 £07/ME E01 


MIC-91-04680/GAR 
Optimization of fly ash replacement in high volume fly ash 


concrete: Final report. 
MIC-91-04680/GAR 161,298 PC E07/MF E01 
MIC-91-04681/GAR 
Laboratory report on preparation of specimens for durability 
of sembightwoight _— cement/silica in the marine en- 


vironment, 
161,299 PC E07/MF E01 


162,042 PC E07/MF E01 


back-analysis. 
162,857 PC E17/MF E01 


phase X 
MIC-91-04681 / GAR 
MIC-91-04682/GAR 


Experimental ee of fatigue strength of lightweight 


concrete in sea water. 
MIC-91-04682/GAR 161,300 PC E12/MF E01 
MIC-91-04683/GAR 


Microstructural development in alkali activated slag con- 


crete: Final report. 

MIC-91-04683/GAR 161,301 PC E07/MF E01 
MIC-91-04684/GAR 

Survey of li on non-destructiy 

1984-89: Final = 

MIC-91-04684/GAR 
MIC-91-04685/GAR 

Examination of the —_ characteristics of coal dust/ 

air and methane/coal dust/air mixtures: Final report. 

MIC-91-04685/GAR 162,861 PC E07/MF E01 
MIC-91-04686/GAR 

Gold Mossbauer analysis of anode slimes: Final report. 

MIC-91-04686/GAR 161,167 PC E07/MF E01 
MIC-91-04687/GAR 

— of two tests conducted _— evaluate the wear resist- 


ince of concrete - to ice 
MIC-91-04687/GAR 161,309 PC E07/MF E01 
MIC-91-04689/GAR 
Conceptual design of blind raise boring equipment for driv- 
ing short raises to develop stopes in Canadian mines: Final 


MIC-91-04689/GAR 162,862 PC E07/MF E01 
ag a cnn 
icrostructure of air and water cured silica fume concretes. 
MICO 104690/GAR 161,304 PC E07/MF E01 
MIC-91-04691/GAR 
Critical parameters influencing microbial corrosion: Final 


r 
MIC-91-04691/GAR 162,267 PC E07/MF E01 
MIC-91-04692/GAR 
Development of bacterial biofilms for the selective removal 
of metals from mining effluents: Final report. 
MIC-91-04692/GAR 161,968 PC E07/MF E01 
MIC-91-04693/GAR 
Extension of bacterial plugging to workover operations: 


Final report. 

MIC-91-04693/GAR 162,863 PC E07/MF E01 
MIC-91-04695/GAR 

Development of a biohydrometallurgical er nae for leach- 

ing nickel values from Falconbridge pyrrhotite tailings: Final 


MIC-91-04695/GAR 161,969 PC E12/MF E01 
MIC-01-04008/GAR 





testing of concrete, 
161,302 PC E07/MF E01 





i ies as biological polishing agents in 
mine waste waters and the precipitation process in tailings: 
MIC-91-04696/GAR 162,043 PC E12/MF E01 
MIC-91-04697/GAR 
Investigation into the Canadian capabilities for metallizing: 
inal r 


Fi 
MIC-91-04697/GAR 162,268 PC E07/MF E01 
MIC-91-04706/GAR 


Stomach content analysis of marine benthic fish from Arctic 


da. 
MIC-91-04706/GAR 163,107 PC E07/MF E01 
MIC-91-04707/GAR 


Canadian fisheries annual statistical review, 1986, v 
MIC-91-04707/GAR 160,894 PC Ei2/MF Eot 


MIC-91-04708/GAR 
Effectiveness of Canadian supplementary cementing mate- 
rials in reducing alkali-aggregate reactivity: Final report. 


MIC-91-04760/GAR 


MIC-91-04708/GAR 
MIC-91-04709/GAR 
In-situ determination of dewatered tailings fill properties in 
levised edition. 


Ontario mines: Final report. Ri 

MIC-91-04709/GAR 161,970 PC E17/MF E01 
MIC-91-04710/GAR 

Plasma production of titanium silicides and titanium-iron-sili- 

cides: Final report. 

MIC-91-04710/GAR 162,331 PC E12/MF E01 
MIC-91-04711/GAR 


Laser treatment of Al-bronze: Final weet 
MIC-91-04711/GAR 162,332 


MIC-91-04713/GAR 


Forest Resources Commission: Background 
MIC-91-04713/GAR 162, PC 


MIC-91-04714/GAR 
Research on materials for offshore structures and Arctic 
vessels, steels: Weld a properties for Arctic 
and offshore weidments, IL. 
MIC-91-04714/GAR 162,174 PC E12/MF E01 
MIC-91-04715/GAR 
To improve iron ore recovery at Scully Mine, phase Ill: Final 


MIC. 1-04715/GAR 162,864 PC E07/MF E01 
MIC-91-04716/GAR 
evaluation of sulfur sulfidic residue separations: 


Final report. 
MIC-91-04716/GAR 161,971 PC E07/MF E01 
MIC-91-04717/GAR 
of an optimal ean immobilization process 


lor uranium 

MICSLOATITGAR 162,865 PC E07/MF E01 
MIC-91-04718/GAR 

Column flotation research: Final report. 

MIC-91-04718/GAR 162,866 PC E07/MF E01 
MIC-91-04720/GAR 

Evaluation of toughness of conventional ship steels at inter- 

mediate yong bee and its implications: Unsolicited pro- 

ror A7-025: report. 

IC-91-04720/GAR 163,139 PC E12/MF E01 

MIC-91-04721/GAR 


Toxins produced 
MIC-91-04721/GA\ 


MIC-91-04722/GAR 


161,305 PC E17/MF E01 


PC E12/MF E01 


, Vol. 3. 
12/MF E01 





bacteria. 
163,108 PC E07/MF E01 


Landing live Icelandic scallops. 

MIC-91-04722/GAR 
MIC-91-04723/GAR 

Effect of boron on ey ey and ——_ kinetics 

e hot deformation of titanium-niobium microalloyed steels 

Final report. 

MIC-91-04723/GAR 162,300 PC E12/MF E01 

MIC-91-04724/GAR 


162,976 PC E07/MF E01 


Mechanical shucking of scallops. 
MIC-91-04724/GAR 162,977 PC E07/MF E01 
MIC-91-04725/GAR 
Studies on the artificial seed production of the sea urchin 
) intermedius, |: The growth of early juve- 


163,109 PC E07/MF E01 


niles in winter. 

MIC-91-04725/GAR 
MIC-91-04726/GAR 

Marking method - sea urchin Strongylocentrotus interme- 


Micott -04726/GAR 163,110 PC E07/MF E01 
MIC-91-04734/GAR 

Access and services dir 

MIC-91-04734/GAR 
MIC-91-04735/GAR 


be ope finance review: 
MIC-91-04735/GAR 


MIC-91-04741/GAR 


160,908 PC E07/MF E01 


Report. 
160,854 PC E07/MF E01 


Coded wire tag assessment of Salmon River (Langley) 
coho salmon: 1988 tag application and 1989-90 spawner 
enumeration. 
MIC-91-04741/GAR 162,978 PC E07/MF E01 
MIC-91-04749/GAR 
Set an tae he By 


1987 - April 1988. 
MIC-91-04749/GAR 162,798 PC E12/MF E01 
MIC-91-04752/GAR 
Canada-Quebec 


Subsidiary Agreement on Forest Develop- 


ment: Annual 1989-90. 
MIC-91-04752/GAR 162,764 PC E07/MF E01 
MIC-91-04756/GAR 
3 See eee er SS ene 
— assessment report, part 3: Atmospheric sci- 


MIC-91-04756/GAR 161,872 PC E17/MF E01 
MIC-91-04758/GAR 
1990 Canadian long-range transport of + — and 
pa deposition assessment report, part 5: Terrestrial ef- 


MiC-91-04758/GAR 161,873 PC E12/MF E01 
MIC-91-04760/GAR 


er Sean 
MIC-91-04760/GAR 161,874 PST RIME El E01 
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MIC-91-04765/GAR 


Assessment of the state of knowledge on the long-range 
pony alee of air pollutants and acid deposition, part 6: Direct 


ects. 
161,875 PC E07/MF E01 


and indirect human 
MIC-91-04765/GAR 
MIC-91-04766/GAR 


1990 Canadian long-range ‘en ha of air ah saecre wo and 
acid in assessment report, part ecutive sum- 


mary. 

MIC-91-04766/GAR 161,876 PC E07/MF E01 
py em noc a 

ail Canada: Annual report 1990. 

MICoT -04769/GAR 163,806 PC E12/MF E01 
MIRA TRANS-1/87 

Influence of Pressure Charging without a Com 

the Operating Characteristics of an internal- 

Engine--Transiation. 

MIRA-91/09/GAR 
MIRA TRANS-5/87 

Methods ‘sad an Objective Evaluation of Ride Comfort-- 


Translati 

MIRA- 91/13/GAR 163,812 PC$68.00 
— TRANS-6/87 

heel Slip Control (ASR) in the IRVW 3--Translation. 

MIRA! 14/GAR 163,813 PC$68.00 
MIRA TRANS-7/87 

Comfort and Handling Improvements with Adaptive Suspen- 

sion Control--Translation. 
MIRA-91/ 15/GAR 163,814 PC$68.00 


MIRA TRANS-8/87 
Human Response to Vibrations. Applicability of Modern 
nowledge to Motor Vehicle Ergonomics--Translation. 
MIRA-91/16/GAR 163,815 PC$68.00 
MIRA-91/09/GAR 
Influence of Pressure Charging without a Com 
the Operating Characteristics of an ined 
Engine--Transiation. 
MIRA-91/09/GAR 
MIRA-91/13/GAR 
—— for an Objective Evaluation of Ride Comfort-- 
if 


MIRA-91/13/GAR 163,812 PC$68.00 
MIRA-91/14/GAR 

Wheel Slip Control (ASR) in the IRVW 3--Translation. 

MIRA-91/14/GAR 163,813 PC$68.00 
MIRA-91/15/GAR 

Comfort and Handling improvements with Adaptive Suspen- 


sion Control--Translation. 

MIRA; 91/15/GAR 163,814 PC$68.00 
MIRA-91/16/GAR 

Human Response to Vibrations. Applicability of Modern 

Knowledge to Motor Vehicle Ergonomics--Translation. 

MIRA-91/16/GAR 163,815 PC$68.00 
MISC-91025 

Characterizing soils for hazardous waste site assessments. 

DE91014097/GAR 161,954 PC A03/MF A01 
MITSG-91-16 

Development of Autonomous Vehicles for Long Term 


Ocean Eddy Observation 

PB91-232231/GAR 163,141 PC A03/MF A01 
MITSG-91-17 

Directory of Aquaculture in the Northeast. 

PB91-227637/GAR 160,897 PC A04/MF A01 
MLM-3691 

Feasibility of a laser-ignited HMX deflagration-to-detonation 

transition device for the US Navy LITES Program. 

DE91015210/GAR 163,202 PC A03/MF A01 
MPL-U-48/91 

Test of Newtonian Gravity Using DSV Sea C 

AD-A238 558/1/GAR 162,786 PC. A01/MF A01 
MSAR-91-14 

Improved Method for Extinguishing Coal — Fires. 

PB91-227819/GAR 61,981 PC A06 
MSC-TFR-2110/1705-VOL-2 

Composite Specimen Design Analysis. Volume 2. Experi- 

mental Efforts. 

AD-A238 277/8/GAR 162,233 PC A08/MF A02 
MTL-TR-91-5-VOL-2 

Composite Specimen Design Analysis. Volume 2. Experi- 

mental Efforts. 

AD-A238 277/8/GAR 162,233 PC A08/MF A02 


MTL-TR-91-19 
Ultrasonic Evaluation of Silicon Nitride Green Bodies 

AD-A237 924/6/GAR 162.201 PC A03/MF AO1 
MTL-TR-91-21 

Studies of Polymers for Shock Absorption 

AD-A237 925/3/GAR 162,279 
MTR-90W00164 

Functional Baseline Specification for ATC Data Link Service 

Implementation in the Host Computer System 

N91-26433/3/GAR 163,794 PC AO7/MF A02 
N91-23095/3 

Airborne Rescue System. 
PAT-APPL-7-418 320/GAR 


essor on 
mbustion 


161,373 PC$68.00 


essor on 
mbustion 


161,373 PC$68.00 


lications. 
A03/MF A01 


N91-23180/3 
Multi-Heat Addition Turbine Engine. 


OR-50 VOL. 91, No. 22 


160,828 
PC NO3/MF A01 


PAT-APPL-7-647 902/GAR 161,366 
PC NO3/MF A01 
N91-23237/1 
Poly(1,3,4-Oxadiazoles) Via Aromatic Nucleophilic Displace- 
ment. 
PAT-APPL-7-645 089/GAR 161,200 
PC NO3/MF A01 
N91-23271/0 


1 ‘ 
Pp’ us 





Static Feed Water Electrolysi 
PAT-APPL-7-748 933/GAR 161,268 
PC NO3/MF A01 
N91-23380/9 
Magnetostrictive Roller Drive Motor. 
PA VAPPL. 7-645 972/GAR 161,632 
PC NO3/MF A01 
N91-23410/4 
Passive Laminar Flow Control of Crossflow Vorticity. 
PAT-APPL-7-608 494/GAR 160,801 
PC NO3/MF A01 
N91-23460/9 
Method of Producing a Plug Type Heat Flux Gauge. 
PAT-APPL-7-685 962/GAR 162,133 
PC NO3/MF A01 


N91-23461/7 


Non-Contacting Veloci 


om System. 
PAT-APPL-7-615 733/ 


162,126 

PC NO3/MF A01 
N91-23462/5 

Two Dimensional Vernier. 

PAT-APPL-7-640 775/GAR 161,388 
PC NO3/MF A01 
N91-23472/4 

Birefringent Filter Design 

PAT-APPL-7-681 288/ gAR 163,344 
PC NO3/MF A01 
oy re 

Electromagnetic Attachment Mechanism. 
PAT-: APPL 7-636 531/GAR 162,150 
PC NO3/MF A01 
N91-23491/4 


Metallic Threaded Com; 


site Fastener. 
PAT-APPL-7-648 772/GAR 


162,219 
PC NO3/MF A01 


N91-23492/2 

Energy Dissipator. 

PAT-APPL-7-656 925/GAR 162,305 
PC NO3/MF A01 
N91-23493/0 

Preloaded La’ Device. 

PAT-APPL- 7660 55/GAR 162,116 
PC NO3/MF A01 
N91-23617/4 

Solar Thermal Energy Receiver. 

PAT-APPL-7-676 910/GAR 161,831 
PC NO3/MF A01 
N91-23662/0 

ee Temperature Profiler for Clear Air Turbulence 

PAT-APPL-7-618 790/GAR 60,98 

PC NO3/ MF ry 

N91-23724/8 


oes Remapper for Image Processing. 
APPL-7-331 551/GAR 162,753 
PC NO3/MF A01 


N91-23783/4 
Obstacle Avoidance for Redundant Robots Using Configu- 
ration Control. 
PAT-APPL-7-615 668/GAR 162,183 
PC NO3/MF A01 
N91-23889/9 
ee Optical Path Switchi Li 
to - Beam Spectroscopy Including yes Citer pc 


Radiometry. 
PAT-APPL-7-653 605/GAR 





163,343 
PC NO3/MF A01 
N91-23890/7 


Real Time Pre-Detection Dynamic Range Compression. 
PAT-APPL-7-633 746/GAR 163,34, 
PC NO3/MF ‘A01 


N91-23933/5 


Protein Crystal Growth Mf Assembly. 
PAT-APPL-7-601 954/GA\ 163,465 
PC NO3/MF A01 


N91-23976/4 

Digital Data Registration and Differencing Compression 

stem. 

PAT-APPL-7-591 643/GAR 163,641 
PC NO3/MF A01 
N91-24216/4 

Load Limiting, Energy Absorbing, Lightweight Debris Catch- 

er. 

PAT-APPL-7-658 911/GAR 163,736 
PC NO3/MF A01 
N91-24356/8 


Method for Providing Emi/EMP Hardening and Breakdown 
Protection in Composite Materials. 


PAT-APPL-7-544 298/GAR 163,406 
PC NO3/MF A01 
N91-24357/6 

ae eat | for EMI/EMP Hardening Protection in 

PAT-APPL-7- Baa 14 297/GAR 163,140 
PC NO3/MF A01 
N91-24362/6 

Purification System. 

PAT-APPL-7-638 600/GAR 161,199 
PC NO3/MF A01 
N91-24426/9 


Improved Sprayable ae Ablative Coating. 
PAT-APPL-7-618 854/| 162, 
PC NO3/MF rd 


N91-24505/0 
Magnetostrictive Linear Motor. 
'AT-APPL-7-607 350/GAR 163,643 
PC NO3/MF A01 
N91-24514/2 


Metal-Glass Composite Field-Emitting Arrays. 
PAT-APPL-7-607 955/GAR 161,700 
PC NO3/MF A01 


N91-24569/6 
Buried Heterostructure Laser Modulator. 
PAT-APPL-7-607 390/GAR 161,656 
PC NO3/MF A01 
N91-24577/9 
Method and Apparatus for Releasably Connecting First and 
Second Objects. 
PAT-APPL-7-654 704/GAR 162,151 
PC NO3/MF A01 
N91-24586/0 
Ring Damper for Structureborne Noise Suppression in 


PAT-APPL-7-582 095/GAR 


N91-24587/8 


Low Frequency Vibration Absorber. 
PAT-APPL-7-589 703/GAR 


162,157 
PC NO3/MF A01 


163,407 
PC NO3/MF A01 
N91-24590/2 
Method of Steering the Gain of a Multiple Antenna Global 
Positioning System Receiver. 
PAT-APPL-7-621 685/GAR 163,013 
PC NO3/MF A01 
N91-24654/6 
In-Line Load Cell for Flexible Strength Member Materials. 
PAT-APPL-7-573 971/GAR 162,142 
PC NO3/MF A01 


N91-24878/1 


ee Camera and Viewing Systems with Undistort- 

ed Depth Presentation and Reduced or Eliminated Errone- 

pon A eco ater et and Deceleration Perceptions, or with Per- 
is Produced or Enhanced for Special Eff aves 

PATA APPL: 7-608 452/GAR 63,340 

PC No3/MF A01 


N91-24894/8 

Optical Fiber Refractometer. 
PAT-APPL-7-553 040/GAR 161,573 
PC NO3/MF A01 
N91-25120/7 

Pivoting Seat for Fighter Aircraft. 

PAT-APPL-7-589 703 160,829 Not available NTIS 
N91-25155/3 


Dynamic Tester for Rotor Seals and Bearings. 
PAT-APPL-7-678 780/GAR 162,132 
PC NO3/MF A01 


N91-25167/8 


Thermally Isolated loyable Shield for Spacecraft. 
PAT-APPL-7-691 610/GAR 163,737 
PC NO3/MF A01 


N91-25185/0 
Substituted 1,1,1-Triaryl-2,2,2-Trifluoroethanes and Process- 
es for Their Synthesis. 
PATENT-5 011 955 
N91-25199/1 
— for _ Manufacture of Seamless —_ Clad Fiber- 


inforced ae Matrix Composite Structi 
PATENT. 5 00 162,257 Not ‘available NTIS 
N91-25200/7 


Preparing Composite Materials from Matrices of Processa- 

ble Aromatic Polyimide Thermoplastic Blends. 

PATENT-5 004 575 162,256 Not available NTIS 
N91-25201/5 


Heat Transfer Device. 
PAT-APPL-7-657 238/GAR 


161,201 Not available NTIS 


162,254 

PC NO3/MF A01 
N91-25202/3 

Method of Applying a Thermal Barrier Coating System to a 


Substrate. 
PAT-APPL-7-708 255/GAR 162,255 
PC NO3/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


N91-25296/5 


Arc-Textured High 
PATENT-5 012 


N91-25298/ 1 


cas Radiator Surfa 
162,231 Not av available NTIS 


nm Smooth Surfaces. 


Ceramic Coati 
PAT-APPL-7-6 130/GAR 


162,230 
PC NO3/MF A01 
N91-25305/4 
Dual Diaphragm Tank with Telltale Drain. 
PATENT-5 027 860 161,309 Not available NTIS 
N91-25306/2 


ee tus for Joi Trusses. 
PAT-APPL-7-674 63 /GAR 161,308 
PC NO3/MF A01 
N91-25316/1 


See fonegnt | Differential Detection S 
PATENT-5 007 161,425 ~ niialite NTIS 
N91-25317/9 


Method and yy" for Sensor Fusio' 

PATENT-5 005 147 161,591 "Not available NTIS 
N91-25318/7 

Phase Ambiguity Resolution for Offset QPSK Modulation 


Systems. 

PATENT-5 025 455 161,426 Not available NTIS 
N91-25335/1 

Arc/Gas Electrode. 

PAT-APPL-7-677 182/GAR 161,633 
PC NO3/MF A01 
N91-25380/7 

Fluid-Loop Reaction System. 

PATENT-5 026 008 
N91-25388/0 


Radiation Sensitive Area Detection Device and Method. 
PAT-APPL-7-710 193/GAR 162,134 
PC NO3/MF A01 


163,269 Not available NTIS 


N91-25392/2 


Synchronou ‘obe Apparatus for Flow Visualization. 
PAT-APPL-7 Ps 289/GAR 945 
PC NO3/MF A01 


N91-25415/1 

Pressure Vessel Flex Joint. 

PAT-APPL-7-657 598/GAR 162,130 
PC NO3/MF A01 
N91-25570/3 

pies rong le Biocide Delivery Unit. 

PAT-APPL- 7-671 603/GAR 161,104 
PC NO3/MF A01 
N91-25693/3 

Dynamic Resource Allocation Scheme for Distributed Heter- 


Computer Systems. 
PATENT-5 031 089 161,473 Not available NTIS 
N91-25840/0 


Optical Joint Correlator for Real-Time Image Tracking and 


Retinal Surgery. 
PATENT-5 $29 220 163,348 Not available NTIS 
N91-25841/8 


High-Gain AlGaAs/GAAS Double Heterojunction Darling’ 
Phototransistors for Optical Neural Networks. 
PATENT-5 027 182 163,347 Not available NTIS 


N91-25875/6 
— Gun with Coaxial Powder Feed and Adjustable 


PATENT-4 990 739 163,401 Not available NTIS 
N91-26113/1/GAR 
Development of an Integrated Aeroservoelastic Analysis 
i i est 


Program and Correlation ta. 

N91-26113/1/GAR 160,814 PC A06/MF A02 
N91-26114/9/GAR 

Numerical Investigations in Three-Dimensional 


lows. 
N91-26114/9/GAR 160,793 PC A03/MF A01 
N91-26121/4/GAR 
Control e an Axisymmetric Turbulent Jet by Multi-Modal 


Excitatio 
NO1-26121 /4/GAR 160,794 PC A02/MF A01 
N91-26122/2/GAR 


Study of High Speed Flows in an Aircraft Transition Duct. 
NOT DS 122 2/GAR 160,795 PC A12/MF A03 


N91-26123/0/GAR 
Pee! a Simulations of Internal Store Carriage and 


N91-261 123/0/GAR 160,796 PC A03/MF A01 
N91-26124/8/GAR 
—— Techniques in the Field of Low Density Aero- 


91-26 26124/8/GAR 163,740 PC A04/MF A01 
N91-26126/3/GAR 
Civil Tiltrotor Missions and Applications. Phase 2: The Com- 


mercial Por oo Market. 
N91-26126/3/GAR 160,815 PC A04/MF A01 
N91-26137/0/GAR 





Internal 


Performance mization of Helicopter Rotor Blades. 
N91-26137/0/GAR 160,816 PC A03/MF A01 


N91-26138/8/GAR 
How Low Can an Unmanned Air Vehicle Fly. 


N91-26138/8/GAR 
N91-26139/6/GAR 

Techi Needs for 

N91-26139/6/GAR 
N91-26140/4/GAR 


162,682 PC A03/MF A01 


High-Speed Rotorcraft, V 
160,817 PC ATUME. A03 


Autonomous Aircraft Initiative — 

N91-26140/4/GAR 160,838 PC A0S/MF A01 
N91-26141/2/GAR 

Aerospace Plane Techno Research and Development 

Efforts in Europe. “Report (0 the hy oy S leoue on 

= Space, and Technology, House Representa- 

No126141 /2/GAR 163,721 PC A07/MF A02 
N91-26142/0/GAR 

Format and Basic Geometry of a Perspective Display of Air 


Traffic for the 
N91-26142/0/GAR 160,831 PC A03/MF A01 
N91-26143/8/GAR 


= Electronics and the Cost of Air Force Avionics in the 


Now 261 43/8/GAR 160,832 PC A06/MF A02 
N91-26146/1/GAR 
CFD Analysis of Jet Mixing in Low Nox Flametube Combus- 


tors. 

N91-26146/ 1/GAR 161,358 PC A03/MF A01 
N91-26160/2/GAR 

Geogrid Reinforced Base Course for Flexible Pavements 

for Light Aircraft: Literature Review and Test Section 

N91-; 61 60/2/GAR 161,292 PC A03/MF A01 
N91-26161/0/GAR 

Guidelines for Design, Construction, and Evaluation of Air- 


jo Pavement Drainage. 
91-26161/0/GAR 160,839 PC A08/MF A02 
N91-26162/8/GAR 


JPRS R : Science and Technology. USSR: Space 
N91-26162/8/GAR 163, 47 PC A06/MF A02 


N91-26163/6/GAR 
— of Some Types of Earth Satellite Orbits, (Abstract 
nly). 
N91-26163/6/GAR 163,741 
(Order as N91-26162/8/GAR, PC A06/MF A01) 


N91-26164/4/GAR 


Spatial eg of a —_ in a Bd Three-Body 
Problem for the Case of General ince (Abstract 


Only). 
N91-26164/4/GAR 
(Order as N91-26162/8/GAR, PC A06/ME f On 
N91-26165/1/GAR 
Oscillations of a Small-Mass Satellite Probe Caused by Aer- 
odynamic and Gravitational Forces (Abstract Only). 
N91-26165/1/GAR 163,690 
(Order as N91-26162/8/GAR, PC A06/MF ‘A01) 
pay ge 
nalysis of Necessary and Sufficient Conditions for the 
Equi Foner | of a Gyrostatic Satellite ccna aa. 
-26166/9/GA 
(Order as N91-26162/8/GAR, PC Aoe/Me arent 
N91-26167/7/GAR 


Calculation of the Pointing Accuracy of Be may oe Equip- 
ment Using A US the Angular Po- 
sition of the of Investigation (abstract Only). 
N91-26167/7/ in 


163,69: 
(Order as N91-26162/8/GAR, PC A06/MF on 
N91-26168/5/GAR 


— Algorithms to Solve an Inverse Navigation Prob- 
lor a Lyoyort 3 Satellites (Abstract Only). 


N91-26168/5. 163,693 
(Onder as N91-26162/8/GAR, PC A06/MF A01) 
N91-26169/3/GAR 


et ee Se eee Naviga- 
(an n of a Space Probe in a Rendezvous with an Asteroid 


(Abatract Oy) 
(Order as N91-26162/8/GAR, PC A06/ME J son) 
N91-26170/1/GAR 
Fluid Damping of the Oscillations of Satellites with a Large 
Magnetic Moment _— Only). 
-26170/1/GAR 163,695 
(Order as N91-26162/8/GAR, PC A06/MF ‘A01) 
N91-26171/9/GAR 
Measurements of the Ave yom Movements of O(+ 3 
lons in the Subauroral U Atmosphere from the Aureol 3 
Satellite (Abstract Only). 
N91-26171/9/GAR 
(Order as N91-26162/8/GAR, PC A06/ME A Aon) 
N91-26172/7/GAR 
Dynamics of Equatorial and Polar Boundaries of Penetra- 
tion of Solar Protons with Energy About 1 MeV into Magne- 
tosphere During Strong Magnetic Storm (Abstract OG css 
N91-26172/7/GAR 
(Order as N91-26162/8/GAR, PC A06/MF rent 
N91-26173/5/GAR 
Modelling the Dynamics of Fluxes of Electrons with Ener- 
30-900 keV in Geostationary Orbit (Abstract Only). 
Rist-281 73/5/GAR 962 
(Order as N91-26162/8/GAR, PC A06/ME ‘A01) 
N91-26174/3/GAR 


Turbulent Processes of Mass-Loadi 
Venus and Mars and the Problems of 





of New lions on 
lumerical Models of 


N91-26378/0/GAR 


Co ete 6 Sle a ee ee Char- 
acteristics of the Flow of Solar Wind around the Planets 
(Abstract oe 
N91-26174/3/GAR 160,934 
(Order as N91-26162/8/GAR, PC A06/MF A01) 
arteries 
ling to Data =. the KAFM E Roni Abotract Oni. 
N91- 175/0/GAR 160,935 
(Order as N91-26162/8/GAR, PC A06/MF A01) 
N91-26176/8/GAR 
Results of Morphometric Analysis of the Tesserae Surface 
ee Data (Abstract 
N91-26176/8/GAR ‘60,910 
(Order as N91-26162/8/GAR, PC Aoe/ME ‘A01) 
N91-26177/6/GAR 
Coates of the Masses and Densities of Meteoroids 
om Ri from One Point (Abstract ae 
NOT-20177/O/GAR 911 
(Order as N91-26162/8/GAR, PC A06/MF A01) 
acme aredee 
be _ ee ene ee eee 
N91-26178/4/GAR 162,604 
(Order as N91-26162/8/GAR, PC A06/MF A01) 
N91-26179/2/GAR 
Limited Current Capabilities for Cosmonaut Rescue (Ab- 
stract Only). 
N91-26179/2/GAR 163,738 
(Order as N91-26162/8/GAR, PC A06/MF A01) 
N91-26182/6/GAR 
Advanced Satellite Research Project: SCAR Research Da- 


N91-26182/6. R 163,696 PC A06/MF A02 
pp eee cone 
ee of a Prototype Am- 
bient Illumii tot oer tor Space Suation Station Freedom. 
N91-261 B3/3/GAR 163,722 PC A03/MF A01 
N91-26194/1/GAR 
we Satellites: sp wm hay nent ate seeg oa of the 
——— t Program. Ri Chair- 
man, on Science, peter and Technology, 
oO 
N91-26194/1/GAR 163,697 PC A03/MF A01 
N91-26195/8/GAR 
Follow-on Cable Coupling Lightning Test. Volume 2: Appen- 


dixes A, B, C, and D. 

N91-26195/8/GAR 161,377 PC A21/MF A04 
N91-26196/6/GAR 

= Liquid Hydrogen Turbopump: Advanced Development 

N91-26196/6/GAR 161,378 PC A07/MF A02 
N91-26201/4/GAR 

Poe ame Rane n Ay aap lyre) tom gig 

Si Developed for Computer. 

NoT.262 26201/4/GAR 161,379 PC A11/MF A03 
pre cro nr arene 


Not Seopa 2/ wsiopmen 


enc nents 
nical Evaluation Motor No. . a 
NO1-26200/0/GAR 161,380 PC A08/MF A02 


N91-26204/8/GAR 


Space Platform Power System H 
N91-26204/8/GAR 


N91-26205/5/GAR 
Life Prediction Capabilities for Liquid Pro- 
ines. pio te Diagnostic System for the 
itecture : 
N91-26205/5/GAR 161,381 PC AO5/MF A01 
N91-26233/7/GAR 
Investigation of Interfacial Shear Strength in SiC/SI3N4 
es. 
N91-26233/7/GAR 162,238 PC A03/MF A01 
N91-26234/5/GAR 
Polymeric Routes to Silicon Carbide and Silicon Oxycarbide 
N91 -26234/5/GAR 162,239 PC A03/MF A01 
N91-26238/6/GAR 


a Source for the 
Mad DC Test Bed. 
161,713 PC A02/MF A01 


lardware Testbed. 
161,714 PC A18/MF A04 


and Verification of appre Analysis 


Techniques for Laminati 
N91-26238/6/GAR 162,240 PC A10/MF A03 
N91-26312/9/GAR 


Corrosion Protection of 2219-T87 Aluminum by Anodizii 
N91-26312/9/GAR 162,269 PC A03/MF A01 


N91-26313/7/GAR 


US and F Alloy Cross-Reference Database. 
N91-26313/7/GAR 162,270 PC A07/MF A02 


N91-26377/2/GAR 
Effect of Molecular Weight on Polyphenylquinoxaline Prop- 
erties. 
N91-26377/2/GAR 162,281 PC A03/MF A01 
N91-26378/0/GAR 
LARC-ITPI/Arylene Ether Copolymers. 
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N91-26378/0/GAR 
N91-26397/0/GAR 
Air Force Stock Fund: Hydrazine Sal 
Commercial Space Launch a R 
Committee on Science, Spa 
Representatives. 
N91-26397/0/GAR 
N91-26400/2/GAR 
Commercial Use of Space: Many Grantees Making 
Sg NASA Could Be improved. Report 
to Chair, Subcommittee on VA, HUD, and — 
a, on tions, U.S. Sena 
1-26400/2/GAR 163,749 PC A03/ MF A01 
N91-26407/7/GAR 


162,282 PC A03/MF A01 


we Snare with the 

. Report to the Chairman, 
echnology, House of 
163,748 PC A03/MF A01 


Gamma oy Astronomy. 

N91-26407/7/GAR 
N91-26431/7/GAR 

ant eee Development Programs, One Run, One Hit, 


ror. 
N91-26431/7/GAR 162,639 PC A04/MF A01 
N91-26432/5/GAR 
pte inal Conditioning for 7~— Test, Volume 1 
2/5/GAR 160,833 PC AOS/ MF A01 
N91-26433/3/GAR 
Functional Baseline Specification for ATC Data Link Service 
tation in the Host aa? System 
N91-26433/3/GAR 163,794 PC A07/MF A02 
N91-26434/1/GAR 
Mimic Ini ition Tech 
N91- /1/GAR 
N91-26435/8/GAR 
eee ae aaee Ss Soe Phaeas Seay for 
Using on MMIC Phase Shifters. 


(Order as N91-26434/1/GAR, PC A0a/ME ron 
N91-26436/6/GAR 
|g Gate - Power a with Improved Output 
lower Density at 18 and 20 GHz 
NOT DeASe/GAR. 
(Order as N91-26434/1/GAR, PC aoa On 


N91-26461/4/GAR 


160,955 PC A03/MF A01 


Investigation. 
161,603 PC A04/MF A01 


High-Power Converters for Applications. 
N91-26461/4/GAR 161,715 PC A07/MF A02 
N91-26462/2/GAR 


Term Predicti 
on Linear R 
N91-26462/2/GAR 


N91-26465/5/GAR 


Kinematics of Turbulent Boundary Layer Structure. 
N91-26465/5/GAR 163.259 PC A15/MF A03 


N91-26466/3/GAR 
Methods to Enhance the Accuracy of Finite Volume 


Schemes 2. 
N91-26466/3/GAR 163,254 PC A03/MF A01 
pes ay 





Test Procedure for Most ICS, Based 
161,678 PC A04/MF A01 


Dynamics of Face and Annular Seals with Two-Phase Flow. 
N91 764 70/6/ GAR 163,255 Pe A12/MF A03 


N91-26488/7/GAR 
Navier-Stokes Calculations of S 


Flowfields. 
N91-26488/7/GAR 163,256 PC A03/MF A01 
N91- 26490/3/GAR 


Novzvzile-Afterhoc\ 
NOZZI€- y 





ligh-Speed Imaging for the Icing Research Pro- 
at NASA Lewis Research Center. 
191-26490/3/GAR 162, 121 PC A03/MF A01 


N91-26520/7/GAR 


Sunlite Program. Sub-Hertz Relative Frequency Stabilization 
Se ee ee we 


Fabry-Perot Interferometer. 
N91-26520/7/GAR 163,316 PC A03/MF A01 


N91-26521/5/GAR 


New Laser Materials for Laser Diode Pumpi 
N91-26521/5/GAR 163,317 


N91-26527/2/GAR 
Constrained Trajectory Optimization for Kinematically Re- 
dundant Arms. 
N91-26527/2/GAR 162,181 PC A02/MF A01 
gs a ey 


\ ‘ 
NOY 20644/7/GAR 7/GAR 


N91-26556/1/GAR 
a into Fracture Mechanics Failure Concepts 
with Thermomechanicall 


ly Rolled Steels. 
N91-26556/1/GAR 163,480 PC A03/MF A01 
N91-26557/9/GAR 


"A03/MF A01 


Positioning for Flexural Compressors. 
162,146 PC A03/MF A01 


Load-Bearing Capacity of Large with Circumferential 
ee ee Geen a of Experiments 


with Calculated Estimates. 
N91-26557/9/GAR 163,054 PC A03/MF A01 
N91-26569/4/GAR 


Effect of Initial Delamination on Mode 1 and Mode 2 inter- 

laminar Fracture Toughness and Fatigue Fracture Thresh- 

N91-26569/4/GAR 163,481 PC A03/MF A01 
N91-26573/6/GAR 

West Antarctic Ice Sheet Initiative. Volume 2: Discipline Re- 

views. 


OR-52 VOL. 91, No. 22 


N91-26573/6/GAR 
N91-26574/4/GAR 
aoaee of Precipitation-Related Aspects of West Antarctic 
leor 
N91-26574/4/GAR 161,0. 
(Order as N91-26573/6/GAR, PC A07/MF oy 


163,129 PC A07/MF A02 


N91-26575/1/GAR 
Sea-Level Response to ice Sheet Evolution: An Ocean Per- 
91-26575/1/GAR 163,130 
(Order as N91-26573/6/GAR, PC A07/MF A01) 
N91-26576/9/GAR 


Terrestrial G in the Searise Project. 
re AR 


162,799 
(Order as N91-26573/6/GAR, PC A07/MF ‘A01) 
N91-26577/7/GAR 
Late Wisconsin and Early Holocene Glacial History, Inner 
Ross Embayment, Antarctica. 
N91-26577/7/GAR 
(Order as N91-26573/6/GAR, PC Ao7/ME i ron 
N91-26578/5/GAR 


Marine Record of Late ae we emg aig eg Fluc- 
tuations in the Ross Sea and 4h... ~4. Episodic 
Sea Level Due to Marine q—y i 
N91-26578/5/GAR 162,99 
(Order as N91-26573/6/GAR, PC A07/MF ro 
pres reer a 


ice Cores and Searise: What We Do (And Don't) Know. 
NO1.26570/3/GAR 998 
(Order as N91-26573/6/GAR, PC A07/MF A01) 


yes 1/GAR 


Glacial Dynamics (Glaciology). 
N91 1 26580/ / Gan 162,999 
(Order as N91-26573/6/GAR, PC A07/MF ‘A01) 


N91-26581/9/GAR 
JPRS Report: Science and Technology. USSR: Earth Sci- 


ences. 

N91-26581/9/GAR 162,748 PC A03/MF A01 
N91-26582/7/GAR 

JPRS Report: Science and Technology. USSR: Earth Sci- 


ences. 

N91-26582/7/GAR 162,822 PC A03/MF A01 
N91-26583/5/GAR 

In the Energy Active Region of the Ocean. 


163,15; 
as N91-26582/7/GAR, PC A03/MF Aon 


N91-26583/5/GAR 
(Order 


N91-26584/3/GAR 
Effect of Turbulence on ed Observation in Upper At- 
mosphere Usi sing Lidar Method. 

N91-26584/3/GAR 160,963 

(Order as N91-26582/7/GAR, PC A03/MF A01) 

N91-26585/0/GAR 
Application of Thematic ws 
— Evaporation from the 
No136585/0/GAR 

N91-26592/6/GAR 
a o_ Mass Perspective of SP-100 Stirling Cycle 


inar-Base — ins. 

NOT Dese/6/GA 161,716 PC A03/MF A01 
N91-26596/7/GAR 

Analysis of a Rocket bing oar Measurement of the 

N2 pot Pogue Emission and N2 lonization Rates in an Aur- 

oral 

N91-26596/7/GAR 
N91-26613/0/GAR 

Middle Atmosphere Program. Handbook on be MAP. Volume 


30: International School on — 
NOt -26613/0/GAR 60,965 rod A16/MF A03 


N91-26614/8/GAR 


Historical A of Radar Atmospheric Dynamics. 
N91-26614/8/GAR 160,966 
(Order as N91-26613/0/GAR, PC A16/MF A02) 


N91-26615/5/GAR 


ges to Determine Re- 
Any in othe Western Desert 


162,823 PC A03/MF A01 


160,964 PC A06/MF A02 


Radar Principles. 
N91-26615/5/GAR 
(Order as N91-26613/0/GAR, PC Ate/ME ‘n02) 
N91-26616/3/GAR 
Instrumental Ae of MST Radars and Incoherent 
— ~eand and the Configuration of Radar System 
Net 26616/3/GAR 161,0 
(Order as N91-26613/0/GAR, PC A16/MF 02) 
N91-26617/1/GAR 
prmenend ennenenl of MST Radar Echoes and Its In- 
Non "96617/1/GAR 
(Order as N91-26613/0/GAR, PC ater} A02) 
N91-26618/9/GAR 


Data Acquisition and Processing. 
N91-26618/9/GAR 


(Order as N91-26613/0/GAR, PC Aree s 02) 
N91-26619/7/GAR 
‘al and Correlation Analysis with Applications to 


iddie-Atmosphere Radars. 
N91-26619/7/GAR 160,977 


(Order as N91-26613/0/GAR, PC A16/MF A02) 
N91-26620/5/GAR 
Target Parameter ‘ene 
N91-26620/5/GAR 160,9. 
(Order as N91-26613/0/GAR, PC A16/MF 102) 
N91-26621/3/GAR 
pace ing Waves and Instabilities in the Lower and Middle At- 
mosphere. 
N91-26621/3/GAR 
(Order as N91-26613/0/GAR, PC ater s hoa) 
N91-26622/1/GAR 
Applications of MST Radars: M logical App 
N91-26622/1/GAR 
(Order as N91-26613/0/GAR, PC ates eAoe) 
N91-26623/9/GAR 
Incoherent Scatter Radar Observations of the lonosphere. 
N91-26623/9/GAR , 967 
(Order as N91-26613/0/GAR, PC A16/MF ‘A02) 
N91-26637/9/GAR 
Theoretical and Experimental Studies Relevant to Interpre- 


tation of Auroral Emissions. 
N91-26637/9/GAR 160,968 PC A99/MF A06 
N91-26651/0/GAR 


> TOMS Antarctic Ozone Atlas: August - December 


N91-26651/0/GAR 160,994 PC A10/MF A03 
N91-26654/4/GAR 


NASA/MSFC Global Reference a — 1990 
Version (GRAM-90). Part 1: Technical/ Mani 
N91-26654/4/GAR 160,995 PC AOS/ MF A01 


N91-26655/1/GAR 


eee Microwave Precipitation Radiometer (AMPR) for 
le Observation of Precipitation. 
NOT 126655/1/GAR 160,996 PC A06/MF A02 


N91-26669/2/GAR 


USSR Space Life Sciences Digest, Issue 29. 
N91-26669/2/GAR 163,750 PC A08/MF A02 


N91-26670/0/GAR 


USSR Space Life Sciences Digest, Issue 
N91-26670/0/GAR 163,751 sc A06/MF A02 


N91-26683/3/GAR 
JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 
N91-26683/3/GAR 163,752 PC A05/MF A01 
N91-26684/1/GAR 
Pharmacological Correction of Functional Condition of 
— F in Hot Climate with Asparkam (Abstract 
N91-26684/1/GAR 162,60: 
(Order as N91-26683/3/GAR, PC A05/MF ron 
N91-26685/8/GAR 
Risk ay me and Prediction of Syncopic States in Flyers 


(Abstrai 
N91 *36685/8/ GAR 
(Order as 





162,606 

as N91-26683/3/GAR, PC A05/MF A01) 
N91-26686/6/GAR 

Survey of the Principal Results of Medical Research in the 

Flight Program of the Second Main Expedition Aboard the 

Mir Orbiting Seo (Abstract Only). 

N91-26686/6/G., 163,753 
(Order as N91-26683/3/GAR, PC A05/MF A01) 
N91-26687/4/GAR 


State-of-the-Art Automated Evaluation of Functional State 
of the ete in the Space Program and Preventive Medicine 
(Abstr: nly). 
N91-26687/4/GAR 163,754 
(Order as N91-26683/3/GAR, PC A05/MF on) 


N91-26688/2/GAR 
JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 
N91-26688/2/GAR 163,755 PC A05/MF A01 
N91- seh a 
lormonal Regulators of Calcium Metabolism Following 
Space Sana of ae Durations (Abstract Only). 
N91-26689/ 163,756 
fonder as N91-26688/2/GAR, PC A05/MF A01) 
N91-26690/8/GAR 
Computer Tomography Measurement of Vertebral Bones 
= Ay mg after Extended Manned Space Flights (Ab- 
NOt -26690/8/GAR 163,75. 
(Order as N91-26688/2/GAR, PC A05/MF non 
N91-26691/6/GAR 
‘oid System During 
a ieee a. 
N91-26691/6/GAR 
(Order as N91-26688/2/GAR, PC AOS/ME non) 
N91-26692/4/GAR 
asa in Rheologic Indices of Blood and Hemodynamics 
During 14-Day Antiorthostatic Hypokinesia (Abstract —. 
N91-26692/4/GAR 9 
( as N91-26688/2/GAR, PC AOS/ME ‘A01) 
N91-26693/2/GAR 
— Plants as Part of Biological Human Life Support 
stem (Abstract Only). 
Not -26693/2/GAR 161,097 





NTIS ORDER/REPORT NUMBER INDEX 


(Order as N91-26688/2/GAR, PC A05/MF A01) 
N91-26694/0/GAR 
Biochemical Aspects of Human pee Se to Combined 
Effect of Antiorthostasis jarometric Pressure, 
Increased Content (Abstract Only). 
N91-26694/0/GAI 163,760 
(Order as N91-26688/2/GAR, PC A05/MF A01) 
N91-26695/7/GAR 
Individual | eenese of Human Neuropsychic nostic 
Activity in Problem Situations with Different ility 
N91-26695/7/GAR 
(Order as N91-26688/2/GAR, PC AOS/ME Mon 
N91-26696/5/GAR 
JPRS Report: Science and Technology. USSR: Life Sci- 
ences. 
N91-26696/5/GAR 163,761 PC A03/MF A01 
N91-26697/3/GAR 


Visual Accommodation in Cosmonauts (Abstract Only). 
N91-26697/3/GAR 


163,762 
(Order as N91-26696/5/GAR, PC A03/MF A01) 


wer 20088/1/GAR 





and Interactions in 
Woiglossness. Results of Optokineses deen (Ab- 


tract Only). 
NOt -26698/1/GAR 163,763 
(Order as N91-26696/5/GAR, PC A03/MF A01) 
N91-26699/9/GAR 
Effect of Excess Respiratory Resistance on Physical Per- 
formance atory Function (Abstract . 
N91-26699/9/GAR 163,764 
(Order as N91-26696/5/GAR, PC A03/MF A01) 
N91-26700/5/GAR 


bape of Shift Work of Air Traffic Controllers on Sympathet- 
lervous System (Abstract Only). 
Ne0700/8/ R 


N91-26701/3/GAR 
am ichogenic Sequelae of Impact Acceleration 
lormance of Operators (Abstract Only). 
N91-26701 a 163,765 
(Order as N91-26696/5/GAR, PC A03/MF A01) 
N91-26702/1/GAR 
Reaction of Human Skeletal Muscle Mag to 370 Day An- 
Combi with Physical Exertion 


( nly). 
N91 26702/ 1/GAR 
(Order as N91-26696/5/GAR, PC Ao3/Me on 
N91-26703/9/GAR 
a of 13 Day Space Flight on Skeletal Muscles and 


Neuromuscular Junctions in Rats (Abstract Only). 
N91.26703/9/GAR 
(Order as 


N91-26704/7/GAR 
eee of 7 Day Antiorthostatic Hypokinesia 
Action in _— Abeta Only). 
NOT 26 '04/7/GAR 
(Order as 


on Cardiac 


N91-26705/4/GAR 


Diagnostic Utility of Continuous Noninvasive Blood Pres- 
sure Monitoring (Penaz Method) in Gravity-Induced Blood 
Redistribution (Abstract Only). 
N91-26705/4/GAR 163,769 
(Order as N91-26696/5/GAR, PC A03/MF ‘A01) 
N91-26706/2/GAR 
State and Forms of Ai 
Space Flights (Abstract 
N91-26706/2/GAR 
(Order as N91-26696/5/GAR, PC A0s/Me } non 
N91-26707/0/GAR 
Combined Effect of Noise and Vibration on Cells of Audito- 
ty and Vestibular Apparatus (Abstract Only). 
N91-26707/0/GAR 
(Order as N91-26696/5/GAR, PC A0a/ME eAo1) 
N91-26759/1/GAR 
preg om Combustion as a Method of Processii 
ible Biomass Produced in NASA’s Biomass 
Chamber. 
N91-26759/1/GAR 161,098 PC A03/MF A01 
N91-26766/6/GAR 


Object-Oriented Requirements Analysis: A Quick Ti 
N91-26766/6/GAR 161,449 PC ‘A0S/MF A02 


N91-26768/2/GAR 
NUMVEC Fortran Library ot Chapter: Partial Differen- 


Equations. Routine: ICGG3D 
N91-26768/2/GAR "161,513 PC A03/MF A01 


N91-26796/3/GAR 


_ of Vestibular Function after 


Lenen 


Parallel Processing and Expert Systems. 
N91-26796/3/GAR 163,708 PC A03/MF A01 
N91-26797/1/GAR 

Structured Representation for Requirements and Specifica- 


tions. 

N91-26797/1/GAR 161,450 PC A05/MF A01 
N91-26800/3/GAR 

Translating Expert System Rules into Ada Code with Vali- 

dati ro Verification. 


tion 
N91-26800/3/GAR 161,451 PC A06/MF A02 


162,607 
(Order as N91-26696/5/GAR, PC A03/MF A01) 


163,767 
N91-26696/5/GAR, PC A03/MF A01) 


163,768 
s N91-26696/5/GAR, PC A03/MF A01) 


N91-26804/5/GAR 
Process Group Approach to Reliable Distributed Comput- 


ing. 
NS 1-26804/5/GAR 161,452 PC A03/MF A01 
N91-26806/0/GAR 


Applications of Artificial wees to Mission 
N91-26806/0/GAR 161,453 


N91-26835/9/GAR 
ang of Collocation-Based Runge-Kutta-Nystroem Meth- 


N91-26835/9/GAR 162,379 PC A03/MF A01 
N91-26870/6/GAR 
Gomer Survey of Dynamic Analyses of Free-Piston 


Stirling 

N91 OT abSTOTO/GAR 161,374 PC A02/MF A01 
N91-26872/2/GAR 

Model for the Scattering of High-Frequency Electromagnet- 

ic Fields from Dielectrics Exhibiting Thermally-Activated 

Electrical Losses. 

N91-26872/2/GAR 163,628 PC A03/MF A01 
N91-26889/6/GAR 

Aircraft Interior Noise Reduction by Alternate Resonance 


Tuning. 

N91-26889/6/GAR 163,219 PC A10/MF A03 
N91-26937/3/GAR 

Design _ Fabrication of Forced-Flow Coils as an R/D 


N91 56997/3/ CAR 163,388 PC A03/MF A01 
N91-26944/9/GAR 
Near Field Interaction of Microwave Signals with a Bounded 


Plasma ’ 
N91-26944/9/GAR 163,389 PC A07/MF A02 
N91-26948/0/GAR 
Development of High TC (Greater Than 110 
Y-Based Materials as Superconducting Circuit 
N91-26948/0/GAR 


N91-26976/1/GAR 
Microwave — 


Ket 30076/ 1/GAR a 


N91-27009/0/GAR 
of the Sees Annual NASA Science Internet 


User Lamwer Gi ’ 
N91-27009/0/GAR 160,751 PC A19/MF A04 
N91-27010/8/GAR 


BC Ne Ata) ME AOS 


Bi, TL and 
> 
163,457 PC A06/MF A02 


of High Transition Temperature Su- 
163,458 PC A03/MF A01 


Nsiuwg: Science Networking Retreat. 
N91-27010/8/GAR 160,752 
(Order as N91-27009/0/GAR, PC A19/MF A03) 

N91-27011/6/GAR 

NSI tion and Highlights. 

N91-27011/6/GAR 
(Order as N91-27009/0/GAR, PC Ato/Me ae 
N91-27012/4/GAR 


4/GAR — 
Order as N91-27009/0/GAR, PC Ato/Me Ao) 


N91-27013/2/GAR 
NSI Ei 
N91-27 si i 160,755 
(Order as N91-27009/0/GAR, PC A19/MF A03) 


Customer Ri 
N91-27012/4, 
( 


nem... 
Backbone U; and DEC Equipment Replacement. 
N91-27014/0/GAR 


160,756 
(Order as N91-27009/0/GAR, PC A19/MF A03) 
N91-27015/7/GAR 
pee Support Services and Network Application Develop- 
it: An Overview. 
NS1-27018/7/GAR 160,75: 
(Order as N91-27009/0/GAR, PC A19/MF 103) 
N91-27016/5/GAR 
NSI Security Task: Overview. 
N91-27016/5/GAR 
(Order as N91-27009/0/GAR, PC Ato/Me soa) 
Name 
National Research and Education Network. 
aacetcatit” ~~ 


(Order as N91-27009/0/GAR, PC A1o/ME 403) 
N91-27018/1/GAR 
NASA's Use of FTS2000 Services. 
N91-27018/1/GAR 
(Order as N91-27009/0/GAR, PC Atore 103) 
N91-27019/9/GAR 
FTS2000 Network Architecture. 
N91-27019/9/GAR 
(Order as N91-27009/0/GAR, PC Ato/ME 503) 
N91-27020/7/GAR 


Multinet TCP/P/IP for Vax/Vms Update. 
N91-27020/7/GA 
(Order as N91-27009/0/GAR, PC A19/ Me ‘n03) 


N91-27021/5/GAR 
Science Network R : Distributed Systems. 
N91-27021/5/GAR 161,45. 
(Order as N91-27009/0/GAR, PC A19/MF Pr4 
N91-27022/3/GAR 
Overview of the NASA Astrophysics Data System. 


N91-27056/1/GAR 


N91-27022/3/GAR 
(Order as N91-27009/0/GAR, PC A19/ME Aca) 
N91-27023/1/GAR 


to Science. 
Norero2s/ 1 VaR 163,698 
(Order as N91-27009/0/GAR, PC A19/MF A03) 


N91-27024/9/GAR 
Galileo: The Earth Ei 
N91-27024/9/GAR 163,699 
(Order as N91-27009/0/GAR, PC A19/MF A03) 
N91-27025/6/GAR 


‘Span and - = + _rreammee Transition Strategy 
for DECnet OSI/Phase 5. 
N91-27025/6/GAR 161,458 
(Order as N91-27009/0/GAR, PC A19/MF 03) 
N91-27026/4/GAR 
sub-Group. 
N91-27026/4/ 
(Order as N91-27009/0/GAR, PC Atom ‘A03) 
N91-27027/2/GAR 
Requirements Management: A CSR’s Perspective. 
N91-27027/2/GAR 61,459 
(Order as N91-27009/0/GAR, PC A1o/ME A03) 
N91-27028/0/GAR 
Overview of the NSI User Support Office (NS! USO). 
N91-27028/0/GAR 
(Order as N91-27009/0/GAR, PC A19/MF A03) 
N91-27029/8/GAR 


NS! NIC on-Line 
N91-27029/8/ 
(Order 


161,461 
as N91-27009/0/GAR, PC A19/MF A03) 
N91-27030/6/GAR 

i 
N91-27030/6/GAR 
(Order as N91-27009/0/GAR, PC aterm d A03) 
N91-27031/4/GAR 
NS! Conference 
N91-27031/4/GAR 
(Order as N91-27009/0/GAR, PC Aree} M3) 
N91-27032/2/GAR 


CRUSH: The NSi Data Compression Utility. 
N91-27032/2/GAR 161,514 
(Order as N91-27009/0/GAR, PC A19/MF A03) 


N91-27033/0/GAR 
Electronic Software Submittal/Distribution. 
N91-27033/0/GAR 
(Order as N91-27009/0/GAR, PC Ato/Me | ‘A03) 
N91-27034/8/GAR 


NASA Master Quick Reference Guide. 
N91-27034/8/GAR 


162,16 
(Order as N91-27009/0/GAR, PC A19/MF A03) 
N91-27035/5/GAR 
Guide to NASA’s Pilot Land Data System (PLDS). 
N91-27035/5/GAR 
(Order as N91-27009/0/GAR, PC A19/MF A03) 
N91-27036/3/GAR 
COSMIC: Software Catalog 1991 Edition Diskette 
N91-27036/3/GAR 161,515 
(Order as N91-27009/0/GAR, PC A19/MF A03) 
N91-27037/1/GAR 
Software Product 
N91-27037/1/GAR 161,5 
(Order as N91-27009/0/GAR, PC A19/MF aos) 
N91-27038/9/GAR 
NSI Operations Center. 
N91-27038/9/GAR 
(Order as N91-27009/0/GAR, PC A19/ME A hos) 
N91-27039/7/GAR 
NS! White Project: X.500 Directory Service. 
N91-27039/7/GAR 162,162 
(Order as N91-27009//0/GAR, PC A19/MF A03) 
N91-27040/5/GAR 


N91-27040/5/GAR 163, 7; 
(Order as N91-27009/0/GAR, PC A19/MF Woah 
N91-27041/3/GAR 
NASA Science Internet: An 


N91-27041/3/GAR 162,163 
(Order as N91-27009/0/GAR, PC A19/MF A03) 


Integrated Approach to 


N91-27042/1/GAR 
NSI Directed to Continue SPAN’s Functions. 
N91-27042/1/GAR 
(Order as N91-27009/0/GAR, PC Ato 03) 
N91-27055/3/GAR 
Report of the 90-Day Study on Human Exploration of the 


and MARS. 

N91-27055/3/GAR 163,709 PC A08/MF A02 
N91-27056/1/GAR 

Radar-Aeolian Roughness Project. 

N91-27056/1/GAR 161,590 PC A07/MF A02 
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N91-27057/9/GAR 
Sand and Dust on MARS. 
N91-27057/9/GAR 
N91-27058/7/GAR 
Nv a7Obe/ Mineralogy of Mars Soil and Dust. 
N91-27058/7/GAR 160,912 
Order as N91-27057/9/GAR, PC A04/MF A01) 
sisalebanmmen 
Distribution of Particulate Material on Mars. 
N91-27059/5/GAR 
+4 as N91-27057/9/GAR, PC AOA/ME Cot 
N91-27060/3/GAR 
Recent Studies of the Optical Properties of Dust and Cloud 
Particles in the Mars Atmosphere and the Interannual Fre- 
quency of Global Dust Storms. 
N91-27060/3/GAR 
(Order as N91-27057/9/GAR, PC AOA/ME A rong 
N91-27061/1/GAR 
Effects of Martian Dust on Power System Components. 
N91-27061/1/GAR 163,711 
(Order as N91-27057/9/GAR, PC A04/MF A01) 
N91-27062/9/GAR 
Have Graben Wall Scarps Accumulated Sand and Dust on 


Mars. 
N91-27062/9/GAR 160,9 
(Order as N91-27057/9/GAR, PC A04/MF hot) 


163,710 PC AQ4/MF A01 


N91-27063/7/GAR 
a and Mineralogy of Martian Dust: An Explorer's 
N91-27069/7/GAR 
(Order as N91-27057/9/GAR, PC Aoa/ME PAO) 
N91-27064/5/GAR 


Wind Abrasion on Mars. 
N91-27064/5/GAR 160,916 
(Order as N91-27057/9/GAR, PC A04/MF A01) 
N91-27065/2/GAR 


Aeolian Wind Tun 
N91-27065/2/ GAR 160,938 
(Order as N91-27057/9/GAR, PC A04/MF A01) 


N91-27066/0/GAR 
a = Dust on Mars to Be Obtained from Up- 
NO1-2 066 /0/GAR 160,93: 
(Order as N91-27057/9/GAR, PC A04/MF Pont 
N91-27067/8/GAR 
m as K 





yledge Requi its for Sand and Dust 
N91-27067/8/GAR 
(Order as N91-27057/9/GAR, PC Aoa/MF Pot 
N91-27068/6/GAR 
gaa System/Environment Interactions on the Planet 
N91-27068/6/GAR 163,7' 
(Order as N91-27057/9/GAR, PC A04/MF rH 
N91-27069/4/GAR 
Effect of Pressure on Electrostatic Processes on Mars. 
N91-27069/4/GAR 160,940 
(Order as N91-27057/9/GAR, PC A04/MF A01) 
N91-27070/2/GAR 
Ss Threshold D ion in a Wind Tunnel by the 
Measurement of the Net Electrostatic Charge. 
N91-27070/2/GAR 160,941 
(Order as N91-27057/9/GAR, PC A04/MF A01) 
N91-27071/0/GAR 


Saltation Threshold Reduction Due to the Electrostatic Ag- 
lomeration of Fine Particles. 
91-27071/0/GAR 
(Order as N91-27057/9/GAR, PC Ao4/Me PAO) 


N91-27072/8/GAR 
Effects of Atmospheric Dust on Observations of Martian 
Surface Albedo. 
N91-27072/8/GAR 
(Order as N91-27057/9/GAR, PC AOA/MEs hon 
N91-27073/6/GAR 


Martian Surface Materials. 
N91-27073/6/GAR 
(Order as N91-27057/9/GAR, PC A04/ME PAO) 


N91-27074/ 4/GAR 


Magnetic and Electrical Properties of Martian Particles. 
N91-27074/4/GAR 


160,9 
(Order as N91-27057/9/GAR, PC A04/MF hot) 
ppc rk 1/GAR 





eflectance Spectroscopy of Palagonite and iron-Rich 
iontnormonite —_ Mixtures: Implications for the Surface 


Composition o' 
N91-27075/1/ GAR 160,9 
(Order as N91-27057/9/GAR, PC A04/MF ro 
N91-27076/9/GAR 
Fae and Sends Cageing ot Se eth ane Re Poe 
NO? 270/6/9/GAR 
(Order as N91-27057/9/GAR, PC Aoa/Mi i aot) 
N91-27077/7/GAR 


Derivation of Mid-Infrared (5-25 Microns) Optical Constants 
of Some Silicates and Palagonite. 
N91-27077/7/GAR 160,920 
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(Order as N91-27057/9/GAR, PC A04/MF A01) 
N91-27078/5/GAR 
Electrostatic Fields in a Dusty Martian Environment. 
N91-27078/5/GAR 60,94. 
(Order as N91-27057/9/GAR, PC A04/MF hot) 
N91-27079/3/GAR 
Impact of Mars Sand and Dust on the Design of Space 
= and Life Support Equipment: A Technology Assess- 


NST. "27079/3/ GAR 
(Order as N91-27057/9/GAR, PC Aoa/Me f hor) 


N91-27080/1/GAR 


Sand and Dust Issues for the MESUR Mission. 
N91-27080/1/GAR 
(Order 


163,7 
as N91-27057/9/GAR, PC A04/MF not) 
N91-27081/9/GAR 
Martian Dust Threshold Measurements: Simulations under 
Heated Surface Conditions. 
N91-27081/9/GAR 160,94 
Order as N91-27057/9/GAR, PC A04/MF Kon 
opts ymen 0 
Dust in the Mars Atmosphere. 
No1.27082/7/GAN 
(Order as N91-27057/9/GAR, PC AO4/ME A hon) 
N91-27087/6/GAR 


1980 Solar Maximum Mission Event on, 
N91-27087/6/GAR 160,948 


N91-27088/4/GAR 
+ Summer Faculty Fellowship Program, 1990, 
me 


‘olu ’ 
N91-27088/4/GAR 160,760 PC A10/MF A03 
N91-27089/2/GAR 
LIF and Emission Studies of Copper and Nitrogen. 
N91-27089/2/GAR 61,262 
(Order as N91-27088/4/GAR, PC A10/MF A02) 
N91-27090/0/GAR 
Compound Estimation Procedures in Reliability. 
N91-27090/0/GAR 63,723 
(Order as N91-27088/4/GAR, PC A10/MF A02) 
N91-27091/8/GAR 
pny = oy for Determining Total Body Water Using Deute- 
rium 
N91-27091/8/GAR 
(Order as N91-27088/4/GAR, PC A1O/ME Noa) 
N91-27092/6/GAR 
Mathematical Modeling of the Flow Field and Particle 
Motion in a Rotating Bioreactor at Unit Gravity and Micro- 


Ris1-27092/6/GAR 163,7. 
(Order as N91-27088/4/GAR, PC A10/MF 02) 


PC A19/MF A04 


N91-27093/4/GAR 
~ oy Model (Arm) for Regenerative Life Support 
ystem 

N91-27093/4/GAR 

(Order as N91-27088/4/GAR, PC A10/ME ‘n02) 

N91-27094/2/GAR 

hic a 

NOT ‘onder 


Enhancement. 

iittala 
Nonlinear Syst in Cardi lar Physiology: 
be Heart Rate Delay, MAP Sand Lower Body Negative Pres- 


N91-27095/9/GAR 
(Order as N91-27088/4/GAR, PC A10/ME A ‘A02) 





N91-27096/7/GAR 
womens of Shuttle CCT Parameters in Computer Sim- 
N91-27096/7/GAR 
(Order as N91-27088/4/GAR, PC A1o/Me 02) 
N91-27097/5/GAR 
wae Effectiveness of an Intelligent Tutoring System for 
Propulsion Console Trainer. 
N91-27097/5/GAR 161,0. 
(Order as N91-27088/4/GAR, PC A10/MF ‘s02) 
N91-27098/3/GAR 
Reexamination of METMAN, Recommendations on En- 
hancement of LCVG, and Development of New Concepts 
for EMU Heat Sin 
No1-27088/8/GAR 161, 
(Order as N91-27088/4/GAR, PC A10/MF aoa) 
N91-27099/1/GAR 
Nonrecursive Order N Preconditioned i Gradient: 
Range Space — of MDOF Dynamics. 
N91-27099/1/GAR 
(Order as N91-27088/4/GAR, PC A1o/Me ‘02 
N91-27100/7/GAR 
Applications of Formal Simulation ye in the Control 
and Monitoring Subsystems of Space fon one 
N91-27100/7/GAR 
(Order as N91-27088/4/GAR, PC Ato/Me } 1no2) 
N91-27101/5/GAR 
Study of Murine Bone Marrow Cells Cultured in Bioreactors 
Which Create an Environment Which Simulated Microgra- 


Noi -27101/5/GAR 163,776 


163,209 
nell N91-27088/4/GAR, PC A10/MF A02) 


(Order as N91-27088/4/GAR, PC A10/MF A02) 
N91-27102/3/GAR 
Effects of Deuterium on Static Posture Control. 
NO127102/3/GAR 62,553 
(Order as N91-27088/4/GAR, PC A10/MF ‘A02) 
N91-27103/1/GAR 
NASA/ASEE Summer Faculty Fellowship Program, 1990, 


Volume 2. 

N91-27103/1/GAR 160,761 PC A09/MF A02 
N91-27104/9/GAR 

Evaluation of Set Properties of the Lunar Regolith 

for the Design of Precursor Scientific Missions for the 

Space Exploration Initiative. 

N91-27104/9/GAR 160,92 

(Order as N91-27103/1/GAR, PC A09/MF Ao) 

N91-27105/6/GAR 

Design for an Intelligent Monitor and Controller for ice 

Station Electrical Power Using Parallel Distributed Problem 


Solvin ng. 
N91-27105/6/GAR 
(Order as N91-27103/1/GAR, PC Aoe/Mi f non 
eee ien 
ic Control System to Provide Autonomous Colli- 
en ye lance for Mars Rover Vehicle. 
N91-27106/4/GAR 163,7 
(Order as N91-27103/1/GAR, PC A09/MF hot) 
N91-27107/2/GAR 
Evaluating the Effect of Accuracy Ratios on the Percent of 
Calibrations Which are out of Tolerance. 
N91-27107/2/GAR 
(Order as N91-27103/1/GAR, PC A09/ME Aon) 
N91-27108/0/GAR 
Developing a Taxonomy for Mission Architecture ~~, 
N91-27108/0/GAR 163,700 
(Order as N91-27103/1/GAR, PC A09/MF A01) 
Yorn soto 
of a Lunar I ani Production Plant. 
N91- 17109/8/GAR 163, 7; 
(Order as N91-27103/1/GAR, PC A09/MF re 
N91-27110/6/GAR 
—_ of Optimal Correlation Filters for Hybrid Vision Sys- 


Not e271 10/6/GAR 161,548 
(Order as N91-27103/1/GAR, PC A09/MF A01) 
N91-27111/4/GAR 
Development of Load-Dependent Ritz Vector Method for 
Structural — Analysis of Large Space Structures. 
N91-27111/4/GAR 163,726 
‘Order as N91-27103/1/GAR, PC A09/MF A01) 
N91-27112/2/GAR 
Secheries, Impact Loads and EMG on the Space Shuttle 
readmi 
N91-27112/2/GAR 162,554 
(Order as N91-27103/1/GAR, PC A09/MF A01) 
N91-271 13/0/GAR 
Solutions to Problems of Weathering in Antarctic Eucrites. 
N91-27113/0/GAR 
(Order as N91-27103/1/GAR, PC A09/MF ‘A01) 
N91-27114/8/GAR 
Assessment of the Pharmacodynamics of Intranasal, Intra- 
venous and Oral Scopolamine. 
N91-27114/8/GAR 162,538 
(Order as N91-27103/1/GAR, PC A09/MF A01) 
N91-27115/5/GAR 
High Accuracy Optical Rate Sensor. 
N91-27115/5/GAR 163,70 
(Order as N91-27103/1/GAR, PC A09/MF non) 
N91-27116/3/GAR 
Planetary Spacecraft Cost Modeling Utilizing Labor Estimat- 
ing Relationshi ae 
N91-27116/3/ 163,70: 
(order ¢ as N91-27103/1/GAR, PC A09/MF on) 
N91-27117/1/GAR 
Sesion ot Conom Studies for a tage Cylindrical 
Lunar Habitat and a Lunar Guyed Tow 
N91- PorniTit /GAR 163,7' 
(Order as N91-27103/1/GAR, PC A09/MF On 
N91-27119/7/GAR 
NASA Information Sciences and Human Factors Program. 
N91-27119/7/GAR 161,093 PC A11/MF A03 
N91-27122/1/GAR 
Somanten Engineering: A Continuing Bibliography with In- 


‘es (Supplement 266). 
Neeyi2e/ 7GAR 160,807 PC A08 


N91-27126/2/GAR 


Water Tunnel Flow Visualization Study of the Vortex Flow 
Structures on the F/A-18 Aircraft. 
N91-27126/2/GAR 160,840 PC A06/MF A02 


N91-27127/0/GAR 


Nasp Aeroservothermoelasticity Studies. 
N91-27127/0/GAR 160,841 PC A03/MF A01 


N91-27128/8/GAR 
i for CAP-TSD Mesh and Time-Step Input Pa- 


rameters. 
N91-27128/8/GAR 160,797 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


N91-27129/6/GAR 


Experimental Trace Gas Investigation of Fluid Transport 
and Mixing in a aataaaay: ular Transition Duct. 
N91-27129/6/GAR 798 PC A03/MF A01 
N91-27130/4/GAR 
Initial Investigation into Methods of Computing Transonic 
Coefficien 


Aerodynamic Sensitivity 
N91-27130/4/GAR 160,799 PC A03/MF A01 


N91-27131/2/GAR 
Analysis and Design of Planar and Non-Planar Wings for In- 


duced Drag Minimization. 
N91-27131/2/GAR 160,818 PC A03/MF A01 
N91-27132/0/GAR 


po Rotor-Wake-Fuselage Code Software Reference 
juide. 


N91-27132/0/GAR 160,819 PC A03/MF A01 
N91-27133/8/GAR 

Set Sea and Aeroelastic Considerations for Hy- 
ehicles. 


nic 
91-27133/8/GAR 160,820 PC A03/MF A01 
N91-27140/3/GAR 
Shock Wave Interaction with an Abrupt Area 
N91-27140/3/GAR 160,800 
N91-27142/9/GAR 


PC A03/MF A01 


Obstruction and Lightin 
NOT -27140/9/ GAR? ates 


N91-27144/5/GAR 
Human Factors of Flight-Deck Checklists: The Normal 


Checklist. 

N91-27144/5/GAR 160,821 PC A04/MF A01 
N01-27146/2/GAR_ 

Decision-Height Wind for D 

Helicopters: ig Vehicle Factors = Limita 

N91-27145/2/GAR 160,808 PC A04/MF A01 
ay Panes ay 

lew York My wd — Facility/Metroplex Control Facility 


Vulnerability A 
N91-27146/0/GAR 163,795 PC A03/MF A01 
N91-27150/2/GAR 


Monolithic CFC-Main Landing Gear Door for Tornado. 
N91-27150/2/GAR 160,822 PC A03/MF A01 


N91-27155/1/GAR 
Evaluation of the Concept of Pressure Proof Testing Fuse- 


lage Structures. 
N91-27155/1/GAR 160,823 PC A02/MF A01 
N91-27157/7/GAR 


NASA Lewis Integrated Propulsion and Flight Control Simu- 


lator. 

N91-27157/7/GAR 160,842 PC A03/MF A01 
N91-27158/5/GAR 

Deformation Analysis of Rotary Combustion Engine Hous- 


ings. 
Not -27158/5/GAR 161,359 PC A16/MF A03 
N91-27159/3/GAR 


Effect of Tabs on the Evolution a - Axisymmetric Jet. 

N91-27159/3/GA R 1,360 PC A03/MF A01 
N91-27160/1/GAR 

Testing, Analysis, and Code V ion of Aerody 

and Heat Transfer Related to Yoxouan 

N91-27160/1/GAR 161,361 “/A03/MF A01 


N91-27163/5/GAR 


Detonation Duct Gas Generator Demonstration 
N91-27163/5/GAR 161,362 PC AOS 


N91-27164/3/GAR 
Modern CFD Applications for the Design of a Reacting 


Shear Layer Facility. 
N91-27164/3/GAR 161,363 PC A03/MF A01 
N91-27165/0/GAR 


Analytical Combustion/Emissions Research Related to the 
NASA High-Speed Research Program. 
N91-27165/0/GAR 161,364 PC A03/MF A01 


N91-27167/6/GAR 
Neural Network Application to Aircraft Control System 


in. 
N91-27167/6/GAR 160,824 PC A03/MF A01 
N91-27168/4/GAR 
Integrated Manual and Automatic Control of Complex Flight 


Systems 
160,825 PC A02/MF A01 


163,833 PC A04/MF A01 





p Sesprasnee in 








ram. 
MF A02 


y: ; 
N91-27168/4/GAR 
N91-27169/2/GAR 


ied Aerodynamics Divisio 


Overview of the 
N91-27169/2/GA 160,843 PC | A03/MF A01 
N91-27177/5/GAR 

Technology for the Future: In-Space Technology Experi- 


ments Program, Part 1. 
N91-27177/5/GAR 163,727 PC A14/MF A03 
N91-27178/3/GAR 


Technology for the Future: In-Space Technology Experi- 


is Pr 
NST eT TTOS/GAR 163,728 PC A14/MF A03 
N91-27179/1/GAR 


Systems Integration and Demonstration of Advanced Reus- 


able Structure for ALS. 
N91-27179/1/GAR 163,729 PC A07/MF A02 
N91-27181/7/GAR 
Test and Analysis Procedures for Updating Math Models of 
Space Shuttle Payloads. 


N91-27181/7/GAR 
N91-27183/3/GAR 


Jprs Report: Science and Laas 
No1-27183/3/GAR 


par so 


Scientists’ Discoveries on Quasars, Supernovas Noted. 
N91 OT IBA/1/GAR 


160,949 
(Order as N91-27183/3/GAR, PC A05/MF A01) 
N91-27185/8/GAR 
RT-70 Millimeter Radiotelescope. 
N91-27185/8/GAR 
(Order as N91-27183/3/GAR, PC AOS/ME| on 
N91-27186/6/GAR 
ph Minister of Space and Communications Inter- 


jewed. 
Not -27186/6/GAR 
as N91-27183/3/GAR, PC A0s/ME son) 
N91-27187/4/GAR 
Reevaluation of ice Program Costs, Priorities Ur: 
NOT ar Ia7/aGARe 53, 703 
(Order as N91-27183/3/GAR, PC A05/MF A01) 
N91-27188/2/GAR 
US ———_ Cited to Urge Change in Space Program 
Manageme 
NS1-37188/2/GAR 
(Order as N91-27183/3/GAR, PC AOS/ME PA0t) 
N91-27190/8/GAR 
Direct re ag Satellites: A Competitive Alternative to 


Cable Televisio' 
N91 -27190/8/GAR 161,405 PC A06/MF A02 
N91-27191/6/GAR 
Nonequilibrium Radiation and Chemistry Models for Aero- 
lowfields. 


capture Vehicle FI 

N91-27191/6/GAR 163,731 PC A07/MF A02 
N91-27198/1/GAR 

Comparison of Structural Performance of One- and Two- 

Bay Rotary Joints for Truss Applications. 

N91-27198/1/GAR 163, 732 PC A03/MF A01 


N91-27203/9/GAR 
ee ya Coupling Lightning Test. Volume 3: Appen- 


dixes E ai 
NO1-27200/9/GAR 161,382 PC A06/MF A02 
N91-27204/7/GAR 


Concentrator Testing Using eee mages. 
N91-27204/ T/GAR 61,820 PC A03/MF A01 


N91-27206/2/GAR 


EMTP System Level Model of the PMAD DC Test Bed. 
N91-27206/2/GAR 161,821 PC A02/MF A01 


N91-27207/0/GAR 


Development of Test Beds to Support the Definition and 
Evolution of the ice Station Freedom Power System. 
N91-27207/0/GA 161,822 PC A02/MF A01 


N91-27208/8/GAR 


Update on Results of SPRE Testing at NASA Lewis. 
N91-27208/8/GAR 161,823 PC A02/MF A01 


N91-27209/6/GAR 
Ground Test Program for a Full-Size Solar Dynamic Heat 


leceiver. 
N91-27209/6/GAR 161,731 PC A02/MF A01 
N91-27211/2/GAR 


Tech Development of eae Techniques for Ad- 

vanced So ic Concentrat 

N91-27211/2/GAR 161 824 PC A02/MF A01 
N91-27212/0/GAR 


Evolving the SP-100 Reactor in Order to Boost hoes Pe Pay- 
loads to _ and to Low Lunar Orbit Via Nuclear-! 
Propuisio: 

N91-27213/0/GAR 163,031 PC A03/MF A01 

N91-27213/8/GAR 

peep oo for Space Radiators Based on the 


Liquid Sheet (LSR) Concept. 
Not z72ta/OGAR 161,825 PC A02/MF A01 
N91-27214/6/GAR 


Solar Dynamic Power for Earth Orbital and Lunar Applica- 


tions. 
N91-27214/6/GAR 161,826 PC A03/MF A01 
N91-27215/3/GAR 


Nonequilibrium in a Low Power Arcjet Nozzie. 
N91-27215/3/GAR 161,347 PC A03/MF A01 


N91-27216/1/GAR 
Historical ——— of the Nerva Nuclear Rocket Engine 
am. 


nology Progr 
N91-27216/1/GAR 161,383 PC A03/MF A01 
N91-27217/9/GAR 
Applied-Field M 
N91-27217/9/GAR 
N91-27221/1/GAR 
Sliding og - Self-Mated AL203-SiC Whisker Reinforced 


Composites -1200 C. 
N91-27221/1 i] GAR 162,241 PC A03/MF A01 
pep ncaa 


archic Models for Laminated Plates. 
NS 91 -27223/7/GAR 162,242 PC A03/MF A01 


N91-27224/5/GAR 
Creep and Fracture of Dispersion-Strengthened Material 


163,730 PC A04/MF A01 


. USSR: Space. 
778 PC A05/MF A01 


Thruster Geometry Effects. 
161,384 ar A03/MF A01 





N91-27301/1/GAR 


N91-27224/5/GAR 
N91-27242/7/GAR 
of Graphite/Copper Composites Utilizing En- 


Rone areas T/GAR 162,244 PC A06/MF A02 
N91-27243/5/GAR 
Mechanical Behavior of a Continuous Fiber Reinforced Alu- 
minum ree Composite Subjected to Transverse and 
NO127240/5/GAR 162,245 PC A03/MF A01 
N91-27246/8/GAR 
of the arp. Committee on Standardization 


of Carbon-' ‘est Methods and be gegen 
NOT 27O46/B/GAR 162,246 PC A12/MF A03 
yr ene 


trix Plasticity in SiC/Ti-15-3 Composite. 
NST. 27247/6/GAR 162,247 PC A03/MF A01 
N91-27285/6/GAR 


NASA-UVA Light Aerosp 


ey Pri yoy 
91-27285/6/GA 
N91-27286/4/GAR 
peepee Enhanced em ly of Advanced Aluminum 
Alloys and Metal Matrix Composit 
N91-27286/4/GAR 
Order as N91-27285/6/GAR, PC AIS/ME | 403) 


162,243 PC A0S/MF A01 





Alloy and Stn Technolo- 
162,248 PC A15/MF A03 


N91-27287/2/GAR 
Elevated Temperature Fracture of RS/Pm Aluminum Alloy 


N91-27287/2/GAR 162,333 
(Order as N91-27285/6/GAR, PC A15/MF A03) 
N91-27288/0/GAR 
Temperature Effects on the Deformation and Fracture of 
Al-Li-Cu-in All 
N91-27288/0/GAR 162,334 
(Order as N91-27285/6/GAR, PC A15/MF A03) 
N91-27289/8/GAR 
Effect of Temperature on the Fracture Toughness of 
Weldalite(Tm) 049. 
N91-27289/8/GAR 
Order as N91-27285/6/GAR, PC A1s/MEd 103) 
N91-27290/6/GAR 
Measurements and Mechanisms of Localized Aqueous Cor- 
rosion in Aluminum-Lithium-Copper Alloys. 
N91-27290/6/GAR 162.2 
(Order as N91-27285/6/GAR, PC A15/MF 03) 
N91-27291/4/GAR 
Zinc Additions on the Environmental Stability of 
8090 (Al-Li-Cu-MG-Zr). 
N91-27291/4/GAR 
(Order as N91-27285/6/GAR, PC A1s/ME A ‘A03) 
gti ent 
ee in Aluminum-Lithium Alloys. 
202/2/GAR 162,274 
(Order as N91-27285/6/GAR, PC A15/MF A03) 
N91-27293/0/GAR 
a of the Effect of Thermal a on the Me- 
Pri of Titanium/SiC Composit 
N91-27293/0/GAR 162,24: 
(Order as N91-27285/6/GAR, PC A15/MF rot 


N91-27294/8/GAR 


Hydr 
N91-2 


tive Characterization of the Spatial Distribution of 
Particles in Materials: pond to Materials ee | 
N91-27294/8/GAR 162,17 
(Order as N91-27285/6/GAR, PC A15/MF ‘A03) 
N91-27295/5/GAR 
Inelastic Response of Metal Matrix Composites under Biax- 
NO1.27288/5/GAR 162,250 
Order as N91-27285/6/GAR, PC A15/MF A03) 
N91-27296/3/GAR 
— of Cryogenic ae for Space Vehicles Shell Struc- 
es A Modeli 
NOt 27296/3/GAR 163,733 
‘coker as N91-27285/6/GAR, PC A15/MF A03) 
N91-27297/1/GAR 
Experimental Study of the Viscoplastic Response of High 
Temperature Structures. 
N91-27297/1/GAR 160,826 
(Order as N91-27285/6/GAR, PC A15/MF A03) 
N91-27298/9/GAR 
Jprs Report: Science and Technology. USSR: Materials Sci- 


ence. 
N91-27298/9/GAR 162,301 PC A03/MF A01 
N91-27299/7/GAR 
Laser Alloying of Steel Using Powder Materials. 
N91-27299/7/GAR 162,310 
(Order as N91-27298/9/GAR, PC A03/MF A01) 
N91-27300/3/GAR 
Hardening of VT23 Titanium Alloy with Orthorhombic Mar- 
tensite Structure During Rapid Heating. 
N91-27300/3/GAR 162,336 
(Order as N91-27298/9/GAR, PC A03/MF A01) 
N91-27301/1/GAR 
Jprs Report: Science and Technology. Ussr: Materials Sci- 
ence. 
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N91-27301/1/GAR 
N91-27302/9/GAR 

Jprs Report: Science and Technology. Ussr: Materials Sci- 

ence. 

N91-27302/9/GAR 162,275 PC A03/MF A01 
N91-27303/7/GAR 

pn Report: Science and Technology. Ussr: Materials Sci- 


N91-27303/7/GAR 162,276 PC A03/MF A01 
N91-27304/5/GAR 
a Report: Science and Technology. Ussr: Materials Sci- 


N91-27304/5/GAR 162,338 PC A04/MF A01 
N91-27305/2/GAR 
Jprs Report: Science and Technology. Ussr: Materials Sci- 


ence. 

N91-27305/2/GAR 162,302 PC A03/MF A01 
N91-27306/0/GAR 

Jprs Report: Science and Technology. Ussr: Materials Sci- 


ence. 

N91-27306/0/GAR 162,339 PC A03/MF A01 
N91-27307/8/GAR 

- Report: Science and Technology. Ussr: Materials Sci- 


NOt. -27307/8/GAR 162,277 PC A03/MF A01 
N91-27308/6/GAR 


162,337 PC A03/MF A01 


of Steels 03KH20N18M2D2, 


Corrosion Cracking 

O6KHN28MDT under Effect of Plastic Deformation. 

N91-27308/6/GAR 
( 


62,278 
as N91-27307/8/GAR, PC A0s/MF ‘A01) 
N91-27309/4/GAR 

eee of High-Cleanness High-Strength Steel 
IN2MFAYU. 
N91-27309/4/GAR 162,30. 
(Order as N91-27307/8/GAR, PC A03/MF Pont 
N91-27310/2/GAR 
Microfractographic Study of High-Speed Steel Produced 
from Powder. 
N91-27310/2/GAR 
(Order as N91-27307/8/GAR, PC A03/Mi i Aon) 
N91-27311/0/GAR 
tal-Chemical Principles in Control of Texture Formation 
itanium Al 
Not 27311 1/0/ ‘AR 
(Order as N91-27307/8/GAR, PC A0s/Med hon 
N91-27324/3/GAR 


Prospects for Ductility and Toughness Enhancement of Nial 

by Ductile Phase Reinforcement. 

N91-27324/3/GAR 162,341 PC A03/MF A01 
N91-27328/4/GAR 

nny of High Performance Ceramic Fibers by Chemical 

Vapor for Advanced Metallics Reinforci 

N91-27328/4/GAR 162,223 PC A08/ 
N91-27329/2/GAR 

Improved Compression Molding Technology for Continuous 

Fiber Reinforced Composite Laminate. Part 1: AS-4/LaRC- 


TPI 1500 (HFG) Prepreg System. 
N91-27329/2/GAR 162,251 PC A03/MF A01 


N91-27330/0/GAR 
Vacuum Vapor Deposition: A Spinoff of Space Welding De- 


N91-27330/0/GAR 162,224 PC A03/MF A01 
N91-27331/8/GAR 
Effects of Leo — of Polymeric Materials with the 


Space Envir 

N91-27331 MB/GAR 
N91-27332/6/GAR 

Proof Test Diagrams for Zerodur Glass-Ceramic. 

N91-27332/6/GAR 162,226 PC A03/MF A01 
N91-27375/5/GAR 

Pn er cep ma of Cryogenic Vessels Using 


NOV 2TaS/sGAR AR 161,348 PC A02/MF A01 
N91-27380/5/GAR 


Vibration Isolation Technology: S of Selected 
of Experiments to Residual peso 
N91-27380/5/GAR 


N91-27389/6/GAR 


Evaluation of External Filters in Reducing Type B1 and B2 
FM — Interference to VHF Communications Avion- 


ics Receiv 
N91-27389/6/GAR 160,834 PC A03/MF A01 
N91-27390/4/GAR 
<p eeaea Interference and Electromagnetic Compat- 


N91.27300/4/GAR 161,435 PC A07/MF A02 
N91-27391/2/GAR 
Natural and Man-Made one and Interference: Mecha- 
nisms and Characteristics. 
N91-27391/2/GAR 
(Order as N91-27390/4/GAR, PC ao7/Me ‘02) 


N91-27392/0/GAR 


AF A02 


162,225 PC A03/MF A01 





ations. 
163,705 PC A06/MF A02 


a and Coupling Mechanisms. 
N91-27392/0/GAR 
(Order as N91-27390/4/GAR, PC ao7/Me 02) 


N91-27393/8/GAR 
Numerical Analysis and Modelling Techniques. 
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N91-27393/8/GAR 
(Order as N91-27390/4/GAR, PC A07/ MEd A02) 
N91-27394/6/GAR 


Cables and Crosstalk. 
N91-27394/6/GAR 161,6 
(Order as N91-27390/4/GAR, PC A07/MF 02) 
N91-27395/3/GAR 

Grounding, Shielding, and Bonding. 

N91-27396/3/GAR 163,629 
tater’ as N91-27390/4/GAR, PC A07/MF ‘A02) 
N91-27396/1/GAR 

Review of the NATO EMC Analysis Programme and Relat- 

ed Eur Community Developments. 

N91 27596 96/1/GAR 
(Order as N91-27390/4/GAR, PC A07/ME 02) 
ip eet saat 

Spectrum Management and Conservation. 

No1.27907/8/GaR 

(Order as N91-27390/4/GAR, PC A07/ ME ‘n02) 
N91-27398/7/GAR 
Measurement Environments and Testing. 
N91-27398/7/GAR 161,423 
Order as N91-27390/4/GAR, PC A07/MF A02) 
N91-27399/5/GAR 
Design Principles of Effective EMC. 
N91-27399/5/GAR 
(Order ¢ as N91-27390/4/GAR, PC ao7/Me N02) 
N91-27401/9/GAR 
———. Electric Scattering Widths for Strips-Fourier 


Transform 
NST. -27401 } 9/ S/GAn 163,404 PC A03/MF A01 
N91-27402/7/GAR 


Pulse-Pair Algorithm as a Robust Estimator of Turbulent 
— Spectral Parameters Using Airborne Pulse Doppler 


Radar. 

N91-27402/7/GAR 160,836 PC A03/MF A01 
N91-27403/5/GAR 

Glossary of Optical Communication Term: 

N91-27403/5/GAR 161, “7 "PC A03/MF A01 
N91-27404/3/GAR 

Controller Evaluation of Initial Data Link en Route Air Traffic 


Control Services: Mini Study 3 
N91-27404/3/GAR 163,796 PC A07/MF A02 


N91-27436/5/GAR 


Three-Dimensional Finite-Element Thermal/Mechanical An- 
alytical Technique for High-Performance Traveling Wave 


ubes. 
N91-27436/5/GAR 161,626 PC A03/MF A01 
N91-27437/3/GAR 


N91-27482/9/GAR 
N91-27486/0/GAR 


Calculation of C ctive and Radiative Heating on the 
Forebody Heatshield of the Aeroassist Flight Ewart 


Vehicle. 
NO1-27486/0/GAR 163,259 PC A04/MF A01 
N91-27487/8/GAR 


Turbulent Fluid _ 2: Scalars, Vectors, and Tensors. 
N91-27487/8/GAR 163,260 PC A03/MF A01 


N91-27488/6/GAR 
Free-Stream Turbulence and Concave bs none Effects on 
Heated, bape omy Boundary Layers, Volume 
N91-27488/ 6/GAR 163,261 PC A09/MF A02 
N91-27489/4/GAR 


Visualization Techniques to Experimentally Model Flow and 
Heat Transfer in Turbine and Aircraft Flow P: ges. 
N91-27489/4/GAR 161,365 PC A03/MF A01 


N91-27501/6/GAR 
Stability of a Non-Orthogonal Stagnation Flow to Three Di- 


mensional Disturbances. 
N91-27501/6/GAR 163,262 PC A03/MF A01 
N91-27502/4/GAR 


Free-Stream Turbulence and Concave Curvature Effects on 
Heated, Transitional Boundary Layers. 
N91-27502/4/GAR 163,263 PC A13/MF A03 


N91-27503/2/GAR 


Development of Iterative Techniques for the Solution of Un- 
steady Compressible Viscous Flows. 
N91-27503/2/GAR 163,264 PC A03/MF A01 


N91-27510/7/GAR 
a Measurements of Aerothermodynamic Effect on Dis- 


integrating Liquid Jets. 
NOT-2754 0/7/GAR 161,390 PC A02/MF A01 
N91-27511/5/GAR 
Research and Development of Optical Measurement Tech- 
niques for Aerospace Propulsion Research: A NASA Lewis 


Research Center P: 
162,123 PC A03/MF A01 


163,258 PC A04/MF A01 





N91-27511/5/GAR 
N91-27520/6/GAR 
a. a of the Ultraviolet Imager Camera and 


Electr 
N91-27520/6/GAR 163,210 PC A04/MF A01 
N91-27521/4/GAR 
pn ater Speed Laser Anemometry Based on Spectrally Re- 
ed Raylei 


jayleigh Scattering. 
N91-27521/4/GAR 160,844 PC A02/MF A01 
N91-27523/0/GAR 


Laser Transit Paya may | and Pitot Probe Comparative 





— Mmic Microstrip Array for High Rate C 


NOt "27497/3/GAR PC A02/MF A01 
N91-27438/1/GAR 
S-76 HL enenery rhe Intensity Radiated Fields. Test Plan. 
N91-27438/1 161,605 PC A04/MF A01 
saeapeantienan 
High-Frequency Techniques for Res Prediction of Plate Ge- 
me 


ometries. 

N91-27440/7/GAR 163,405 PC A03/MF A01 
N91-27441/5/GAR 

JPRS Report: Science and Technology. USSR: Electronics 


and Electrical Engineeri 

N91-27441/5/GAR 161,697 PC A04/MF A01 
N91-27444/9/GAR 

Electrical Characterization of Glass, Teflon, and Tantalum 

Capacitors at High — 

Nonereease/Gkn 161,627 PC A02/MF A01 
N91-27445/6/GAR 

Design Ae and Comparison Between Bars ot Baar C) 

Su ing Coplanar ——— and M Line. 

No 27445/6/CAR 61,628 PC AC A03/ F A01 
N91-27446/4/GAR 

A Synthesized Fast-Variable Linear L 

N91-2 446/4/GAR 161,629 BC a02/MF A01 

N91-27447/2/GAR 

Recent Progress in InP Solar Cell Research. 

NOVoTa4? 2/GAR 161,827 PC A02/MF A01 
N91-27448/0/GAR 


JPRS Report: Science and deena el USSR: Electronics 


and Electrical Engineeri 
N91-27448/0/GAR 161,698 PC A03/MF A01 
N91-27449/8/GAR 


JPRS Report: Science and Technology. USSR: Electronics 


and Electrical Engineeri 
N91-27449/8/GAR 161,699 PC A03/MF A01 
N91-27476/1/GAR 
60 GHz Solid 4 Power Amplifier. 
N91-27476/1/GAR 


N91-27477/9/GAR 


161,424 


161,630 PC A04/MF A01 


Coplanar Waveguide Feeds for Phased Array Antennas. 
N91-27477/9/ AR 161,631 PC A02/MF A01 
N91-27481/1/GAR 

Response of an Annular Cylindrical Liquid Column to Vari- 

ous Axial Excitations in Zero-Gravity. 

N91-27481/1/GAR 163,257 PC A03/MF A01 
N91-27482/9/GAR 

Numerical Study on Cut-and-Connect of Three-Dimensional 

Vortex Tubes. 


in a Sharp Cone Boundary ray at Mach 4. 
N91-27523/0/GAR 160,845 A05/MF A01 


N91-27524/8/GAR 
sate 5 of Laser Speckle Velocimetry for the Study of 
ical Flows. 


Vortical 
N91-27524/8/GAR 160,846 PC A06/MF A02 
N91-27530/5/GAR 


Transfer Processes Between TM(3+ ) and HO(3+ 


) in LIVF4. 

N91-27530/5/GAR 163,318 PC A10/MF A03 
N91-27539/6/GAR 

Liquid Hydrogen Turbopump als Advanced Development 


Program. Volume 1: Hot Fire Unit. 
N91-27539/6/GAR 61,385 PC A04/MF A01 


N91-27540/4/GAR 


a Control of the Space Shuttle Remote Manipu- 
or System or | H2 and a Optimization. 
NOD 540/4/GAI 62,147 PC A06/MF A02 


N91-27541/2/GAR 


Laser Welding in Space. 
N91-27541/2/GAR 


ge 


tively Controlled Shaft Seals for pao Applications. 
NO12}645/3/GAR 162, PC A03/MF A01 


N91-27546/1/GAR 


Determination of Real Machine-Tool hese om and Minimiza- 
tion of Real Surface Deviation 7 oe ae ‘ed Inspection. 
N91-27546/1/GAR PC A06/MF A02 


N91-27547/9/GAR 


Experimental Study of Trajectory Planning and Control of a 
High Precision Robot Manipulator. 
N91-27547/9/GAR 162,149 PC A03/MF A01 


N91-27558/6/GAR 
Computerized Inspection of Real Surfaces and Minimization 


of Their Deviations. 
No1.27558/6/GAR 162,144 PC A03/MF A01 
N91-27559/4/GAR 
Some Preliminary Results of Brush Seal/Rotor Interference 
Effects on Leakage at Zero and Low RPM Using a Ta- 
fenege te | Rotor. 
91-27559/4/GAR 162,199 PC A03/MF A01 
N91-27569/3/GAR 
Surface Fatigue Life of M50nil and AISI 9310 Spur Gears 


and jars. 
N91-27569/3/GAR 162,154 PC A02/MF A01 
N91-27570/1/GAR 


Dynamic Measurements of Gear Tooth Friction and Load. 
N91-27570/1/GAR 162,155 PC A03/MF A01 


162,148 PC A06/MF A02 





NTIS ORDER/REPORT NUMBER INDEX 


N91-27575/0/GAR 
Utter ; 


Evaluation 





of Oxidation and Reduction Effects 
the Elastic Behavior and Global Microstructure of 


YBA2CU307-X. 

N91-27575/0/GAR 162,145 PC A03/MF A01 
N91-27578/4/GAR 

Experiments for Locating Damaged Truss Members in a 

Truss Structure. 

N91-27578/4/GAR 163,482 PC A03/MF A01 
N91-27591/7/GAR 

Aeroelastic Modal Characteristics of Mistuned Blade As- 


sembili 
N91-27591/7/GAR 
pyrene 


kling Analysis * Hat-Stiffened Panel. 


Compressive 
NOT 27592/5/GAR 63,484 PC A03/MF A01 
N91-27597/4/GAR 


Assessment of NASA Master Directory/Catal 


N91-27638/6/GAR 161,0. 
(Order as N91-27632/9/GAR, PC A09/MF 02) 
N91-27639/4/GAR 
Proposed ee Models for CO2 and Halogenated Hy- 
N91 “27639/4/GAR 
(Order as N91-27632/9/GAR, PC Aoo/Me ‘n02) 
N91-27640/2/GAR 
bey ory Stratospheric Aerosol Reference Model. 
N91-27640/2/GAR 161,03 
(Order as N91-27632/9/GAR, PC A09/MF A02) 
N91-27641/0/GAR 


oa yg F ay Calculated Distribu- 

tions ce Species in tmosphere. 

N91-27641/0/GAR 161,032 
(Order as N91-27632/9/GAR, PC A09/MF A02) 


N91-27642/8/GAR 





ability for Interdisciplinary Study of the Global Water Cycle. 

N91-27597/4/GAR 160,969 PC A03/MF A01 
yi 

ice-Atmosphere Interactions in the Polar Oceans. 
Not -27598/2/GAR 163,158 
(Order as N91-27597/4/GAR, PC A03/MF A01) 

N91-27599/0/GAR 

pg, seep oe and Impact of Surface Radiative Processes 


lor T e. 
Nowe 599/0/GAR 160,980 
(Order as N91-27597/4/GAR, PC A03/MF A01) 
N91-27600/6/GAR 
Climate and cw in 20TH Century Mexico. 
N91-27600/6/GAR 160,99: 
(Order as N91-27597/4/GAR, PC A03/MF hon 
N91-27601/4/GAR 
ps Mission to Planet Earth Conference: A Planning Meeting 


lor the International Space Year. 
NoWarent /4/GAR PC A03/MF A01 


N91-27602/2/GAR 
Jprs Report: Science and Technology. 


ences. 
N91-27602/2/GAR 162,800 
N91-27603/0/GAR 
1991 EOS Reference Handbook. 
N91-27603/0/GAR 
asi aig 


mote Sensing of Earth Terrain. 
Nov27e0e/ /8/GAR 


N91-27610/5/GAR 


Using Landsat to Provide Potato Production Estimates to 

Columbia Basin Farmers and Processors 

N91-27610/5/GAR 160,880 PC A03/MF A01 
N91-27611/3/GAR 

Preliminary 

N91-27611/3/GAR 
N91-27612/1/GAR 

Assessment of Research Needs for Wind Turbine Rotor 


Materials Technology. 

N91-27612/1/GAR 161,808 PC A06/MF A02 
N91-27613/9/GAR 

Pm Optimization, and Analysis of a Self-Deploying PV 

N91 27613/9/GAR 161,829 PC A03/MF A01 
91-276 16/4/GAR 


Ussr: Earth Sci- 
PC A03/MF A01 
162,750 PC A07/MF A02 
162,751 PC A03/MF A01 


in of a Mobile Lunar Power Supply. 
161,828 PC A03/MF A01 





. : io eonne NASA's Current Prob- 
lems Requires igerevde mphasis. 
N91-27615/4/GAR 162,086 PC A03/MF A01 
N91-27632/9/GAR 


Middie Atmosphere Program. Handbook for MAP. Volume 
31: Reference Models of Trace — for the Cospar 


International Reference Atmospher: 
N91-27632/9/GAR 160, 970 PC A09/MF A02 


N91-27633/7/GAR 
Ozone Reference Models for the Middle Atmosphere (New 


Cira). 
N91-27633/7/GAR 61,025 
(Order as N91-27632/9/GAR, PC A0o/ME A02) 
N91-27634/5/GAR 
Improved Reference Models for Middle emer 
N91-27634/5/GAR 
(Order as N91-27632/9/GAR, PC Aoo/Me soz) 
N91-27635/2/GAR 
Interim Reference Model for the Variability of the Middle At- 
tribution. 


mosphere Dis' 
N91- BreSS/ZIGAR 160,998 
(Order as N91-27632/9/GAR, PC A09/MF A02) 
N91-27636/0/GAR 
———— Reference rae for Nitrous Oxide and Meth- 
in the Middle A\ 
N91-27636/0/GAR 1,027 
(Order as N91-27632/9/GAR, PC Aoe/Me A02) 
N91-27637/8/GAR 
Reference Model for CH4 and N20 and Trends. 
N91-27637/8/GAR 
(Order as N91-27632/9/GAR, PC Aoo/Mie soz) 
N91-27638/6/GAR 
Revised Reference Model for Nitric Acid. 


Models for Thermospheric NO. 
N91 -27642/8/GAR 


(Order as N91-27632/9/GAR, PC A0o/ME s02) 
N91-27643/6/GAR 
Reference Models for Atomic Oxygen in the Ter- 
restrial Atmosphere. 
N91-27643/6/GAR 
(Order as N91-27632/9/GAR, PC A0o/ME N02) 
N91-27644/4/GAR 
Numerical Simulations of the Seasonal/Latitudinal Vari- 
ations of Atomic Oxygen - Nitric Oxide in the Lower 
Thermosphere and 
N91-27644/4/GAR 
(Order as N91-27632/9/GAR, PC A09/ ME 02) 
N91-27645/1/GAR 


Lateral Variation in Upper Mantle beg nor and Compo- 
sition Beneath Mid-Ocean Ridges Inferred from Shear- 
Wave Propagation, Geoid, and Bathymetry. 

N91-27645/ WGAR 162,801 PC A12/MF A03 


N91-27646/9/GAR 


Studies of Magnetopause Structure. 
N91-27646/9 GAR 160,971 PC A02/MF A01 


N91-27694/9/GAR 


Atlas of the Global Distribution of “ emetareaa Heating 
During the Global Weather Experimen’ 
N91-27694/9/GAR 100,999 PC A08/MF A02 
N91-27695/6/GAR 
Atmospheric Water Vapor Transport: Estimation of Conti- 
nental Precipitation — ing and Parameterization of a 


Simple Climate Mode’ 
N91-27695/6/GAR 161,000 PC A08/MF A02 
N91-27696/4/GAR 
Case Study Demonstration of the Soil Temperature Ex- 
trema Recovery Rates after Precipitation Cooling at 10-cm 
Soil Depth. 
N91-27696/4/GAR 161,001 PC A03/MF A01 
N91-27697/2/GAR 
NASA/MSFC Global Reference A 
Version (Gram-90). Part 2: noe 
N91-27697/2/GAR 161,002 
N91-27701/2/GAR 
Variational Assimilation Method for Satellite and Conven- 
tional Data: Development of Basic Model for Diagnosis of 


Cyclone Systems. 
161,003 PC A08/MF A02 


: 1990 
ne MF E08 


N91-27701/2/GAR 
N91-27702/0/GAR 
Pay ne oy Offsets and Count Conversion Coefficien' 
the Earth Radiation Budget Experiment (E {ERBE) Seanteeet 


for the Years 1984, 1985, and 1 
N91-27702/0/GAR “61 1,004 PC A17/MF A04 
N91-27710/3/GAR 


Water Vapor Image Feature Related to Severe Thunder- 
torms. 


s . 

N91-27710/3/GAR 161,005 PC A02/MF A01 
N91-27711/1/GAR 

Cloud, Precipitation and Electrification Modeling Effort for 


COHMEX. 
N91-27711/1/GAR 161,006 PC A03/MF A01 
N91-27724/4/GAR 


Evolution of —_ Jy-Transducing Systems. Studies with an 
Extremely Hal ic Archaebacterium. 
N91-27724/4/ AR 162,434 PC AO1/MF A01 


N91-27725/1/GAR 
Jprs Report: Science and Technology. USSR: Life Sci- 


ences. 

N91-27725/1/GAR 162,629 PC A03/MF A01 
N91-27726/9/GAR 

JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 

N91-27726/9/GAR 162,630 PC A04/MF A01 
N91-27727/7/GAR 

Characteristics of Sensorimotor Activity 
of Operators after Short-Term Simulated ere. 

N91.27727/7/GAR 
(Order as N91-27726/9/GAR, PC AOA/ME re 
N91-27728/5/GAR 


Features of Terrestrial Nighttime yo tad of = and 
ag During Space Flight Aboard Cosmos-1667 Biosatel- 


NS1-27728/5/ GAR 163,718 


N91-27764/0/GAR 


(Order as N91-27726/9/GAR, PC A04/MF A01) 
N91-27729/3/GAR 
al Changes in Vestibular Receptors in Rats after 
Cosmos-1667 Biosatellite. 
N91-27729/3/GAR 163,7: 
(Order as N91-27726/9/GAR, PC A04/MF ray 
N91-27730/1/GAR 
Mineral Spee | of Bones of Human Skeleton in Simulated 
Reduced Gra 
N91-27730/1/GAR 163,780 
(Order as N91-27726/9/GAR, PC A04/MF A01) 
N91-27731/9/GAR 


Blood oe — Nitrogen Metabolism 
Metabotsm in individuals Exposed fo Lengthy Hypokinesa 
N91-27731 /S/GAR 63,781 


(Order as N91-27726/9/GAR, PC AOA ‘A01) 
N91-27732/7/GAR 
— Testing During Yearlong Antiorthostatic Hypokin- 
N91-27732/7/GAR 162,608 
(Order as N91-27726/9/GAR, PC A04/MF A01) 
N91-27733/5/GAR 
Reasons for Inflight Deterioration of State of Health in 
Pilots. Report 2. 
N91-27733/5/GAR 163,782 
(Order as N91-27726/9/GAR, PC A04/MF Aon) 
N91-27734/3/GAR 
JPRS Report: Science and Technology. USSR: Life Sci- 
N91-27734/3/GAR 162,631 PC A03/MF A01 
N91-27735/0/GAR 
JPRS Report: Science and Technology. USSR: Life Sci- 
N91 -27735/0/GAR 162,632 PC A05/MF A01 
N91-27736/8/GAR 
JPRS Report: Science and Technology. USSR: Life Sci- 
N91-27736/8/GAR 162,633 PC A04/MF A01 
N91-27740/0/GAR 


oe Science and Techi . Ussr: Life Sciences. 
91-27740/0/GAR 1 > 634 PC A04/MF A01 


N91-27741/8/GAR 
Effect of Job Load on Functional State of Naval Flight Per- 
N91-27741/8/GAR 
(Order as N91-27740/0/GAR, PC A04/ME Aon) 
N91-27742/6/GAR 
Pai nesis and Prevention of Pain Syndrome in Pilots on 


Long Flights. 
N91-27742/6/GAR 162,6 
(Order as N91-27740/0/GAR, PC A04/MF rod 


N91-27744/2/GAR 
and eee Ussr: Life Sciences. 
162,635 PC AO5/MF A01 
370-Day Antiorthostatic 


y Hypokinesia: Goals and —_. 
N91-27745/9/GAR 
(Order as N91-27744/2/GAR, PC AOS/ME I on 
N91-27746/7/GAR 
Orthostatic —_— of Dehydrated Healthy Men. 
ae 162,555 
(Order as N91-27744/2/GAR, PC A05/MF A01) 


Jprs Report: Science 
N91-27744/2/GAR 
N91-27745/9/GAR 


msteuneinan 


Physiological Sequelae of Voluntary Breath Holding. 
N91-27747/5/GAR 162,556 
(Order as N91-27744/2/GAR, PC A05/MF A01) 
N91-27748/3/GAR 
Acid-Base Balance in Men Breathing Air with Raised CO2. 
N91-27748/3/GAR 162,611 
Order as N91-27744/2/GAR, PC A05/MF A01) 
N91-27749/1/GAR 
Effects of Work and “a CO2 Combination on Respira- 
tion and Leap 
N91-27749/1/GAI 162,6 
Order as N91-27744/2/GAR, PC A05/MF AO’) 
N91-27750/9/GAR 
Effect of Aminazine on Fi 
System Durit 
N91-27750/9/GAI 162,539 
(Order as N91-27744/2/GAR, PC A05/MF A01) 
N91-27751/7/GAR 


Bi Experiments on Kosmos-1887 Biosatellite. 
N91-27751/7/GAR 63,734 
(Order as N91-27744/2/GAR, PC A05/MF A01) 





inctional State of Cardiovascular 


N91-27756/6/GAR 
Aerospace Medicine and Biology: A Continuing Bibliography 
with Indexes —— 351). 
N91-27756/6/G 162,455 PC A0S 
N91-27763/2/GAR 


Operator Strategies under V: Conditions of Workload. 
N91-27763/2/GAR —y 1,094 PC A10/MF A03 
N91-27764/0/GAR 

Geese Paeaes e ding Dy i Displays: 


Capacities, Li Defaults. i 
N91 OTTeA/OIGAR 160,771 PC A03/MF A01 
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N91-27765/7/GAR 


ECLSS Advanced Automation Preliminary Requi 
N91-27765/7/GAR 161,101 PC A08/MF A02 
N91-27766/5/GAR 


nostic pee © of the Potable Water Subsystem of 
the ECLSS. 
N91-27766/5/GAR 161,102 PC A03/MF A01 
N91-27768/1/GAR 
JPRS Report: Science and Technology. USSR: Life Sci- 


ences. 
N91-27768/1/GAR 162,636 PC A04/MF A01 
N91-27769/9/GAR 


Habitability and Biological Life Support Systems. 
NO1-27760/8/GAR 
(Order as N91-27768/1/GAR, PC A04/MF on 
N91-27773/1/GAR 


Advancing Automation and Robotics Technology for the 

Space Station nny and for the U.S. Economy. Submit- 

ted to the of the U.S. May 1991. 

N91-27773/1/ AR 163,735 PC A03/MF A01 
N91-27775/6/GAR 


Very Pi Speed Lossless Compression/Decompression 
i t. 


N91-27775/6/GAR 161,463 PC A03/MF A01 
N91-27776/4/GAR 





and Technology. U 


RR: Computers. 
161,464 


JPRS Report: Science USSR: 
N91-27776/4/GAR PC A03/MF A01 
N91-27785/5/GAR 

Derivation of Sequential, Real-Time, Process-Control Pro- 


Ri91-27785/5/GAR 161,518 PC A03/MF A01 
N91-27786/3/GAR 
poy ag on the Formal Specification and Partial Verification 


of the Viper Mi E 
N91 27786/3/GAR 161,465 PC A03/MF A01 
N91-27862/2/GAR 


Superior Edge Preserving Filter with a Systematic A 
N91-27862/2/GAR 161,466 PC A03/M ‘A01 


N91-27868/9/GAR 
Formal Specification and Verification of a Fault-Masking 
=> Transient-Recovery Model for Digital Flight-Control 
Nb1.27868/9/GAR 160,837 PC A07/MF A02 
N91-27873/9/GAR 
i Verification of a Schematic Byzantine Clock 
Synchronization i 
N91-27873/9/GAI 161,467 PC A07/MF A02 
N91-27874/7/GAR 


Survey of Parallel Programming Tools. 
N91-27874/7/GAR - 7 161,468 PC A04/MF A01 


N91-27876/2/GAR 
Expert System for Planning and Scheduling in a Telerobotic 
nvironment. 


N91-27876/2/GAR 161,469 PC A06/MF A02 
N91-27877/0/GAR 


Progress in Multirate Digital Control System Desi 
N91-27877/0/GAR 161,470 PCA 


N91-27886/1/GAR 
From Differential to Difference Equations for First Order 


N91-27886/1/GAR 162,380 PC A02/MF A01 
N91-27901/8/GAR 

Exponential Integration Algorithms Applied to Viscoplasti- 

N91-27901/8/GAR 162,381 PC A03/MF A01 
N91-27907/5/GAR 

= oo Science and Technology. USSR: Physics and 

NS1-27007/5/GAR 163,630 PC A03/MF A01 


N91-27908/3/GAR 
JPRS Report: Science and Technology. USSR: Physics and 
Mathematics. 


N91-27908/3/GAR 163,631 PC A03/MF A01 
N91-27909/1/GAR 


6/ MF A02 


of Structural Power Flow on an 


160,827 PC A03/MF A01 





Aircraft F ‘ 
N91-27909/1/GAR 
N91-27910/9/GAR 
Ultrasonic Technique to Measure the Depth of Burn 


Wounds in Humans. 
N91-27910/9/GAR 163,220 PC A08/MF A02 
N91-27916/6/GAR 


Sone Catalog of 4 Social Surveys of Residents’ Reac- 


io Environmental Noise (1943-1989). 
NO127916/6/GAR 161,904 PC A08/MF A02 
N91-27939/8/GAR 


Studies on the Integration of a Nuclear Reactor 
System to a Manned Rover for MARS Missions. 
N91-27939/8/GAR 163,032 PC A0S/MF A01 


N91-27940/6/GAR 
Fusion Energy for Space Missions in the 21ST Century: Ex- 


ecutive Summary. 

N91-27940/6/GAR 163,632 PC A04/MF A01 
N91-27956/2/GAR 

Optical and Electrical Properties of Thin Superconducting 

Films. 


OR-58 VOL. 91, No. 22 


N91-27956/2/GAR 
N91-27958/8/GAR 
Effect of Energetic Particle Distribution on —~ omnes Reso- 
nance Excitation of the Ideal Balloonin 
N91-27958/8/GAR 163,3: PC "A03/MF A01 
N91-27961/2/GAR 
seme nie Fe of Plasma Diagnostics Package ee in 
of Large Space Structure Plasma Interaction: 
NOT7OCI TGA AR ,391 PC ‘A99/ ME E08 
N91-27962/0/GAR 
a of a Workshop on Emissions from Heavy Cur- 
in ot Density on and eo. 
NO1-27 2/0/GAR 63,392 A06/MF A02 
N91-27963/8/GAR 
Spectroscopic Study of a Plasma Light Source Excited by a 
Double aay i") ise Forming Network. 
N91-27963/8/G. 
aanee as N91-27962/0/GAR, PC A06/ME f ‘io2) 
N91-27964/6/GAR 
Soft X Ray Emission and Diagnosis from Fiber Pinch and 
Conductive Thin Film Liner Compression Plasma. 
N91-27964/6/GAR 
(Order as N91-27962/0/GAR, PC A06/Mi i ‘s02) 
N91-27965/3/GAR 
Time Resolved Electron Spectrum Analyzer. 
N91-27965/3/GAR 
(Order 


163,319 PC A03/MF A01 


N91-27966/1/GAR 
Energy Converter from Laser Energy to Electricity Using 
Plasma as a Medium: The Separation of lons by the 
Medium. 
N91-27966/1/GAR 
(Order as N91-27962/0/GAR, PC A06/ME ‘n02) 
N91-27967/9/GAR 
Characteristics of Corona-Preionized UV TEA Laser. 
N91-27967/9/GAR 163,320 
(Order as N91-27962/0/GAR, PC A06/MF A02) 
N91-27968/7/GAR 
Pulse-Power Technology and Its Applications at LBT, Na- 


Rio127068/7/GAR 321 
(Order as N91-27962/0/GAR, PC A06/MEy ‘A02) 
N91-27969/5/GAR 
Characteristics of lon Beam Generated with the ‘Point 
Pinch Diode’. 
N91-27969/5/GAR 163,39. 
(Order as N91-27962/0/GAR, PC A06/MF ‘soa 
N91-27970/3/GAR 
Soft X Ray Emission from a Gas-Puff Z-Pinch Plasma. 
N91-27970/3/GAR 163,396 
(Order as N91-27962/0/GAR, PC A06/MF A02) 
N91-27971/1/GAR 
X Ray Radiation from a Gas-Puff Z-Pinch Plasma. 
N91-27971/1/GAR 163,39 
(Order as N91-27962/0/GAR, PC A06/MF 02) 
N91-27972/9/GAR 
Development sel Wire and Coil Designing for High-Magnetic 
Field Generatio 
N91- 27972/9/GAR 
(Order as N91-27962/0/GAR, PC A06/ME eA02) 
N91-27981/0/GAR 
Environmental Test Program for Superconducting Materiais 
and Devices. 


N91-27981/0/GAR 163,459 PC A04/MF A01 
N91-28020/6/GAR 

Temporal Structure of Cooperative Activity. 

N91-28020/6/GAR 161,075 PC A03/MF A01 
N91-28026/3/GAR 

Issues in NASA Program and Project Mana: 

N91-28026/3/GAR 160,748 
N91-28031/3/GAR 

RAND's Cartographic Analysis and Pen amr Information 

System (RAND-CAGIS): A Guide to System U: 

NO1-28031/3/GAR 162,752 PC A A10/MF A03 
N91-28041/2/GAR 

NASA Combined File Postings Statistics Based on NASA 

Thesaurus, ay 1968 - January 1991. 

N91-28041/2/GA 160,762 PC A15/MF A03 
N91-28042/0/GAR 

= Patent Abstracts Bibliography: A Continuing Bibliog- 

hy. Section 1: Abstracts (Supplement 39). 

N 128042/0/GAR 160,763 PC A04 

N91-28050/3/GAR 


Tomographic Separation of Composite Spectra. The Com- 


ponents of Plaskett’s Star 
N91-28050/3/GAR 160,925 PC A03/MF A01 
N91-28051/1/GAR 


Ultraviolet Spectrum of HH 24A and Its Relation to Optical 


a. 

N91-28051/1/GAR 160,926 PC A03/MF A01 
N91-28059/4/GAR 

Cosmic Ray Positron Research and Silicon Track Detector 


Development. 

N91-28059/4/GAR 160,951 PC A03/MF A01 
N91-28063/6/GAR 

NASA-HBCU Space Science and Engineering Research 

Forum Proceedings. 


A04/ MF A01 


163,633 
as N91-27962/0/GAR, PC A06/MF A02) 


N91-28063/6/GAR 
N91-28064/4/GAR 

=. Study of ee Tubular Epithelium from 

Rats Flown on Cosmos 1887 and SL3. 

No1-28064/4/ GAR 163,784 

(Order as N91-28063/6/GAR, PC A23/MF ‘A04) 

N91-28065/1/GAR 

Effect of Biweekly Shoot 7 Harvests on the Growth and 

gt hn ia oe ‘lotato Grown Hydroponically. 


(Order as N91-28063/6/GAR, PC A23/MF ‘A04) 


N91-28066/9/GAR 
Effect of Channel Size on Sweet Potato Storage Root En- 
largement in the Tuskegee University Hydroponic Nutrient 
Film System. 
N91-2) /9/GAR 
(Order as N91-28063/6/GAR, PC A23/ME, ron 


N91-28067/7/GAR 


Excimer Laser Interaction with Dentin of the Human Tooth. 
N91-28067/7/GAR 162,487 
(Order as N91-28063/6/GAR, PC A23/MF ‘A04) 


N91-28068/5/GAR 


International tv Patterns for Space Food. 
N91-28068/5/GAR 162,5 
(Order as N91-28063/6/GAR, PC A23/MF ‘04 


N91- eens 


In Regeneration of Basella Alba L. 
NOT -2008873/ GAR 160,886 
(Order as N91-28063/6/GAR, PC A23/MF A04) 


160,764 PC A23/MF A04 


N91-28070/1/GAR 
lana Cyanobacteria: Spirulina for Potential CELSS 
t. 
N91-28070/1/GAR 
(Order as N91-28063/6/GAR, PC a23/Me i ‘A0e) 
N91-28071/9/GAR 
Seasonal Nitrous Oxide Flux from an intensively Managed 
Pasture in a Humid Subtropical Ecosystem. 
N91-28071/9/GAR 
(Order as N91-28063/6/GAR, PC A23/ME "s04) 
N91- 28072/7/GAR 
x 5 oe of Sueae Skin Fibroblasts from Patients 
‘anconi’s Anemi 
N91-28072/7/GAR 162,456 
( as N91-28063/6/GAR, PC A23/MF ‘A04) 
N91-28073/5/GAR 
Construction of Stable » Explick Finite-Difference Schemes 
for ype Di | Equations. 
N91 seatiey* t 163,634 
Order as N91-28063/6/GAR, PC A23/MF A04) 
wosanoraan 





image Databases: Problems and Perspectives. 
Not -28074/3/GAR 161,519 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28075/0/GAR 
eee of an  —., for Cylindrical Object Identi- 
Not-26078/8/GA 161,549 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28076/8/GAR 


Mathematical Models for Film Sensitivity Measurements. 
N91-28076/8/GAR 163,211 
(Order as N91-28063/6/GAR, PC A23/MF A04) 


N91-28077/6/GAR 


——— of Pseudo-Resonance Positions in the Schwinger 
ariational Principle. 
NO1-20077/6/6 R 163,63. 
(Order as N91-28063/6/GAR, PC A23/MF hoa) 


N91-28078/4/GAR 
Growth and Characterization of 


larmonic Gerneration 
N91-28078/4/GAR 163,322 
(Order as N91-28063/6/GAR, PC A23/MF ‘A04) 


als ma IR Detectors 


N91-28079/2/GAR 
Jackson State University’s Center for Spatial Data Re- 
search and Applications: New Facilities and New Para- 
NS1-28079/2/GAR 
(Order as N91-28063/6/GAR, PC A2a/Med ‘A04) 
N91-28080/0/GAR 
Solution Growth of Triglycine Sulfate (TGS) Crystals on the 
International v7 faaee Laboratory (IML-1). 
N91-28080/0/GA 161,192 
as N91-28063/6/GAR, PC A23/MF A04) 
— -28081/8/GAR 


of Spatial -_ Management and Analysis Systems. 
Nevesost /8/GAR 62,992 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28082/6/GAR 
Analysis of Cured Carbon-Phenolic Decomposition Products 
to Investigate the Thermal Decomposition of Nozzle Materi- 


als. 
N91-28082/6/GAR 
(Order as N91-28063/6/GAR, PC A2a/Me ‘a0a) 





NTIS ORDER/REPORT NUMBER INDEX 





Hydrochloride: A Novel 
jeagent te re Future Potential in the Configu- 
of S1-Myosin. 
NOt -28083/4/GAR 
(Order as N91-28063/6/GAR, PC A2a/Med ‘04 
N91-28084/2/GAR 
Ellipsometric Measurement of id Film Thickness. 
N91-28084/2/GAR i 163,265 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28085/9/GAR 
Formation and Study of Titanium, Zirconium, and Hafnium 
Complexes. 
N91-28085/9/GAR 
(Order as N91-28063/6/GAR, PC azar oa) 
N91-28086/7/GAR 
Kaon-Nucleus Scatteri 
N91-28086/7/GAR 
(Order as N91-28063/6/GAR, PC A2s/Mies Oa) 
N91- 28087/5/GAR 


by Degenerate Four Wave Mixing in Dis- 
odium Fluorescein Soston | in Methanol. 
N91-28087/5/GAR 161,264 
(Order as N91-28063/6/GAR, PC A23/MF A04) 


N91-28088/3/GAR 


Si of Cadmium 5-Hydroxy 2-( a 
mot ty tudy = Hydroxy 2-(Hydroxy: 
N91- /3/GAR 61,265 


(Order as N91-28063/6/GAR, PC A23/Me A04) 
N91-28089/1/GAR 
— Growth, and Characterization of Zn(X)Cd(1- 
Not -28089/ 7 /GAR 
(Order as N91-28063/6/GAR, PC A23/ME P aoa) 
N91-28090/9/GAR 


Scanning Electron Microscopy Study of the eon 
line Structure of 2-(2,4-Dinitrobenzyl) Pyridine. 
N91-28090/9/GAR 

as N91-28063/6/GAR, PC A2a/Me hoa) 


N91 ea 


Structures ano-Biphenyl Liquid Crystals. 
NOV eeoely AR 161,26. 
(Order as N91-28063/6/GAR, PC A23/MF rH 


N91-28092/5/GAR 
Studies of Superconducting Materials with Muon Spin Rota- 
tion. 
N91-28092/5/GAR 163,46 
(Order as N91-28063/6/GAR, PC A23/MF 1,04) 
N91-28093/3/GAR 
10-Watt CW Photodissociation Laser with lodo Perfluoro- 
Tert-Butane. 
N91-28093/3/GAR 
(Order as N91-28063/6/GAR, PC A2a/ME i} ‘a 
N91-28094/1/GAR 


Uv Phot ret! of C2N2. 
N91-28094/1/GAI 
(Order as N91-28063/6/GAR, PC A2a/Me ia) 
peer -28095/8/GAR 
ing the Pursuit of Advanced Degrees in Science 
and Engnees r AL Top-down and Bottom-Up ee 
O order 


N91 161,045 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91- pm... 
= Initiative on Historically Black Colleges and Universi- 
Not -28096/6/GAR 161,046 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28097/4/GAR 


(LASER 4 noe Science and Engineering Reinforcement 
N91-28097/4/GAR 161,047 
(Order as N91-28063/6/GAR, PC A23/MF A04) 


N91-28098/2/GAR 
Mode! Sumi Ae lor Handicapped College 7. 
N91 28098/2/GAR 61,048 

(Order as N91-28063/6/GAR, PC a23/Me ‘no4) 
N91-28099/0/GAR 
pe som ng Intervention Program for High Ability Minority 
ituden 
N91-28099/0/GAR 
(Order as N91-28063/6/GAR, PC A23/ME on 
pa yy it 


lomen in Science and Engineering Scholars Program. 
NS1.28100/6/GAR 


161, 050 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28101/4/GAR 
Analysis of the Moon's Surface Using Reflected Illumination 
from the Earth During a Waning Crescent Lunar Phase. 
N91-28101/4/GAR 160,927 
(Order as N91-28063/6/GAR, PC A23/MF ‘A04) 
N91-28102/2/GAR 
——_ $s llaO Film Flown Aboard the 
Space Shuttle Ti tion System STS 3, 7, and 8. 
N91-28102/2/GAR 163,212 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28103/0/GAR 


Moessbauer Spechomeny and Scanning Electron Micros- 
copy of the Murchison Meteorite. 


N91-28103/0/GAR 
(Order as N91-28063/6/GAR, PC A2a/Me) hos) 


pagers tre mr 


M_Camelopardalis Puzzle. 
104/B/GAR 
(Order as N91-28063/6/GAR, PC A2s/Me} roy 


N91-28105/5/GAR 
Speckle Effects on Atmospheric Pulsed Lidar 
Backscattered a 
N91-28105/5/GA 163,324 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
ee 
ied Assembly in Space. 


NOT 28 28 06/3/GAR 
(Order as N91-28063/6/GAR, PC A23/' Me; noe) 


N91- 


N91-28107/ V/GAR 


Electrode Erosion in Low Power Arcjet Thrusters. 
N91-28107/1/GAR 161,341 
(Order as N91-28063/6/GAR, PC A23/MF A04) 


N91-28108/9/GAR 
Evaluation of on-Board Hydrogen Storage Methods for Hy- 
Rov 28108/9/GAR 
(Order as N91-28063/6/GAR, PC A23/ME ‘oa 
N91-28109/7/GAR 
End-Effector-Joint Con 
Truss Structures in 
N91-28109/7/GAR 
(Order as N91-28063/6/GAR, PC A2s/ME is ‘hoa 


aay men Min ela 
A Second Genera 


N91-28110/5/GAR 
Mars Surface Based Factory. Phase 2, Task 1C: Computer 
en 
N91 eat 10/5/GAR 163,720 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28111/3/GAR 
“oer en Articulated Versatile End Effector 
N91-28111/3/GAR 
(Order as N91-28063/6/GAR, PC A23/Me eA0d) 
N91-28112/1/GAR 
Computer Simulation of Radiation Damage in Gallium Arse- 
N91-28112/1/GAR 163,462 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28113/9/GAR 
Forced Convection and Flow Boiling with and Without En- 
— Devices for Top-Side-Heated Horizontal Chan- 
N91-28113/9/GAR 163,266 
(Order as N91-28063/6/GAR, PC A23/MF ‘A04) 
N91-28114/7/GAR 
Progress in Proton Transport Code Development: Micro- 
electronic k 
N91-28114/7/GAR 161,6. 
(Order as N91-28063/6/GAR, PC A23/MF Moa) 
N91-28115/4/GAR 
ne of Microstructural ny tere ned and Differential 
Ni-Based Superalloys. 
NOT2OTISVTGAR 161,386 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28116/2/GAR 
Subcooled Freon-11 Flow Boiling in Tap teuens Finned 
nels with and Without a Twisted T: ean” 


Chan 
N91-28116/2/GAR 62,314 
(Order as N91-28063/6/GAR, PC A23/ME ‘A04) 


N91-28117/0/GAR 
XeCl Laser Pumped lodine Laser Using T-C4f9i. 
N91-28117/0/GAR 163,325 
(Order as N91-28063/6/GAR, PC A23/MF ‘A04) 
N91-28118/8/GAR 
———_ of Quantum Well Structures Using a Pho- 
tocai Microscope. 
N91-281 1878/GAR 
(Order as N91-28063/6/GAR, PC A23/ME 08) 
N91-28119/6/GAR 
Densitometric Analysis of Commercial 35mm Films. 
N91-28119/6/GAR 163,2 
(Order as N91-28063/6/GAR, PC A23/MF hoa) 
N91-28120/4/GAR 
Development Pumped Q-Switched 
Ho:Tm:Cr:YAG pall for r Mit inftered Lidar —_ 
N91-28120/4/GAR 63,326 
(Order as N91-28063/6/GAR, PC A23/ME ‘A04) 
N91-28121/2/GAR 
Effect of Grinding on the Fatigue Life of Titanium Alloy (5 
Al-2.5 Sn) under Dry and Wet Conditions. 
N91-28121/2/GAR 161,387 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28122/0/GAR 
Engineeri eegpreens ot Large Gute yews. 
N91-281 22/0/GA 160,785 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28123/8/GAR 


Evaluation of the Interfacial Bond Properties Between 
Carbon Phenolic and Glass Phenolic Composites. 


NAS 1.15:102698 


N91-28123/8/GAR 162,252 
(Order as N91-28063/6/GAR, PC A23/MF A04) 


N91-28124/6/GAR 
Low Ei of Cobalt by Cesium lons. 
NO1-2812876 GAR ss 162,311 
(Order as N91-28063/6/GAR, PC A23/MF A04) 
N91-28125/3/GAR 
Parameters of Tensile ayy Elongation, and Tenacity of 
70MM liaO 
N91-28125/3/GAR 163,2 
(Order as N91-28063/6/GAR, PC A23/MF roy 
N91-28126/1/GAR 
of Flat and Curved 
N91-281 Netwzeto0/1/GAn ees 163,32: 
as N91-28063/6/GAR, PC A23/MF ro 
PTD... 


Mathedoiogiog for Evaluating Systems Engineering 
N91-28127/9/GAR 
(Order as N91-28063/6/GAR, PC A23/ME A hoa) 


NAMRL-M-42 
Micro SAINT Modeling of Physiological and Human Per- 


formance in the Heat. 

AD-A238 659/7/GAR 162,603 PC A03/MF A01 
NAMRL-TM-90-2 

Analysis of Naval Aviation Selection Test Data with Nonlin- 

ear Models. Part 1. Parameter Estimation. 

AD-A238 244/8/GAR 162,727 PC A03/MF A01 
NAMRL-1346 

Sieaty of 3 and 4 08 Haein Oete on Veritas, Cop 


nitive Performance, 

AD-A238 190/3/GAR 526 PC A03/MF A01 
NAMRL-1351 

Tracking a Laser-Projected Horizon indicator: Some Further 


AD- 189/5/GAR 161,574 PC A03/MF A01 
NAMRL-1359 

Seammar.et teampienaen ademas Us tlabe 

Accuracy of T: Location Performance When a 

AD-A238 565/6/GAR 
eae 


een Soe a Warmwater 
Trew f cyopree 


loos 105 SoC A0S/MF AO1 

NAMRL-1361 
Performance of Several Different Naval Aviator Communi- 
ties on a yj ne eae Test Battery: Pipeline 


AD-A238 3ea/9/GAR 160,769 PC A03/MF A01 
ap ote 


163,205 PC A03/MF A01 


wether tens tote Comianans Pamaaie. 


AD-AgS 563/1/GAR 162,738 PC A03/MF A01 
on 1.15:4268 


NASA/MSFC Global Reference A‘ 
Version (GRAM-90). Part 1: Technical/’ 
N91-26654/4/GAR 160,995 


NAS 1.15:4268-PT-2 


Model: 1990 
Manual. 
PC A0S/MF A01 


tmospheric Model: 1990 


C 
Version (Gram-90). ey 2: Program/Deta List 
N91-27697/2/GAR 161,002 Se Eos 


NAS 1.15:4262 

i of Structural Performance of One- and Two- 

Bay Joints for Truss Applications. 
N91-27198/1/GAR 163,732 PC A03/MF A01 

NAS 1.15:4287 


1980 Solar Maximum Mission Event Listing. 
N91-27087/6/GAR 160,948 PC A19/MF A04 
NAS 1.15:4291 
NASA Information Sciences and 
N91-27119/7/GAR 
NAS 1.15:4297 
Fusion Energy for Space Missions in the 21ST Century: Ex- 


N91-27940/6/GAR 163,632 PC A04/MF A01 
NAS 1.15:4310 


Human Factors . 
161,093 PC A11/MF A03 


Analysis of Hat-Stiffened 


Compressive Buckling Panel. 
N91-27592/5/GAR 163,484 PC A03/MF A01 


NAS 1.15:4311 
Superior Edge Preserving Filter with a Sy A is. 
N91 erOGa/EIGAR 161, PC A03/MF A01 
NAS 1.15:66680 
Format and Basic Geometry of a Perspective Display of Air 
Traffic for the i 
N91-26142/0/GAR 160,831 PC A03/MF A01 
NAS 1.15:100731 
Case Study Demonstration of the Soil T: Ex- 
— Recovery Rates after Precipitation at 10-cm 
N91-27696/4/GAR 161,001 PC A03/MF A01 
NAS 1.15:102698 


160,843 3 Pe A03/MF A01 


OR-59 


Overview of the ee 
N91-27169/2/GA\ 


November 15, 1991 
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NAS 1.15:102729 





gq Widths for Strips-Fourier 
163,404 PC A03/MF A01 


Ti Electric 
Transform Techni 
N91-27401/9/GA 
NAS 1.15:102812 
Understanding Dynamical Displays: 
Capacities, Limitations, and Defaults. 
N91-27764/0/GAR 160, 771 PC A03/MF AO1 


NAS 1.15:102999 
Report of the 90-Day Study on Human Exploration of the 


Moon and MARS. 
N91-27055/3/GAR 163,709 PC A08/MF A02 
NAS 1.15:103281 


of Gear Tooth Friction and Loai 


Dynamic Measurements 
N91-27570/1/GAR 162,155 PC A03/MF A01 
NAS 1.15:103540 


Corrosion Protection of 2219-T87 Aluminum by Anodizi ~~ 
N91 26312/9/GAR 162,269 PC A03/MF A01 


NAS 1.15:103541 


luminance and Luminance Distributions of a Prototype Am- 
bient Illumination System for Space Station Freedom. 
N91-26193/3/GAR 163,722 PC A03/MF A01 


NAS 1.15:103542 
Vacuum Vapor Deposition: A Spinoff of Space Welding De- 


N91-27330/0/GAR 162,224 PC A03/MF A01 
NAS 1.15:103543 

Proof Test Diagrams for Zerodur Glass-Ceramic. 

N91-27332/6/GAR 162,226 PC A03/MF A01 
NAS 1.15:103736 

Reliability and Mass Perspective of SP-100 Stirling Cycle 


Lunar-Base —— Designs. 
N91-26592/6/GA\ 161,716 PC A03/MF A01 
NAS 1.15:103739 


Investigation of Interf 

Composites. 

N91 -26233/7/GAR 
NAS 1.15:103756 


Turbulent Fluid Motion 2: Scalars, Vectors, and Tensors. 
N91-27487/8/GAR 163,260 PC A03/MF A01 


NAS 1.15:103760 


Matrix Plasticity in SiC/Ti-15-3 Composite. 
N91-27247/6/GAR 162,247 PC A03/MF A01 


NAS 1.15:103796 
Prospects for — and Toughness Enhancement of Nial 
by Ductile Phase Reinf t. 
N91-27324/3/GAR 162,341 PC A03/MF A01 
NAS 1.15:103798 
Cometeins cn of Real Surfaces and Minimization 
No1-97558/6/GAR 162,144 PC A03/MF A01 
NAS 1.15:103821 
pag soot dg ae my 


| Shear S h in SiC/SI3N4 


162,238 PC A03/MF A01 





a Method of Processing Ined- 
Produced n NASA's Biomass Production 


N91-26759/1/GAR 161,098 PC A03/MF A01 
NAS 1.15:103851 

Advancing Automation and Robotics Technology for the 

ee enn ae or eee Economy. Submit- 

ted to the = the U.S. May 1991. 

N91 277737 / 163,735 PC A03/MF A01 
NAS 1.15:103859 


Kinematics of Turbulent Boundary La’ 
N91-26465/5/GAR estes: "PC A A1S/MF A03 


NAS 1.15:103886 


Paraliel Processi ind Expert Systems. 
N91-26796/3/GA\I 163,708 PC A03/MF A01 


NAS 1.15:104054 


Performance 
N91-261 ah + eam 


NAS 1.15:104058 


tion of Helicopter Rotor Blades. 
160,816 PC A03/MF A01 


Nasp A\ Studies. 
N91-27127/0/GAR 160,841 PC A03/MF A01 
NAS 1.15:104078 


ol Rotor-Wake-Fuselage Code Software Reference 


N91-27132/0/GAR 160,819 PC A03/MF A01 
NAS 1.15:104079 

Effect of Initial Delamination on Mode 1 and Mode 2 Inter- 

ad Fracture Toughness and Fatigue Fracture Thresh- 

N91-26569/4/GAR 163,481 PC A03/MF A01 
NAS 1.15:104083 

gg for CAP-TSD Mesh and Time-Step Input Pa- 


N91-271 N91-27128/8/GAR 160,797 PC A03/MF A01 
NAS 1.15:104093 

— for Locating Damaged Truss Members in a 
russ q 

N91-27578/4/GAR 163,482 PC A03/MF A01 
NAS 1.15:104099 


LARC-ITPI/Arylene Ether Copolymers. 
N91-26378/0/GAR 162,282 PC A03/MF A01 


NAS 1.15:104100 
Effect of Molecular Weight on Polyphenyiquinoxaline Prop- 
erties. 


OR-60 VOL. 91, No. 22 


N91-26377/2/GAR 
NAS 1.15:104101 
Laser Transit Anemometer and Pitot Probe Comparative 
Measurements in a Sharp Cone Boundary aye at Mach 4. 
N91-27523/0/GAR 160,845 A05/MF A01 
NAS 1.15:104103 
Calculation of Convective and Radiative Heating on the 
a Heatshield of the Aeroassist Flight Experiment 


Vehicl 

N91-27486/0/GAR 163,259 PC A04/MF A01 
NAS 1.15:104110 

Structural Dynamic and Aeroelastic Considerations for Hy- 


earn ic Vehicles. 
91-27133/8/GAR 160,820 PC A03/MF A01 
NAS 1.15:104116 


Ultrasonic Technique to Measure the Depth of Burn 


Wounds in Humans. 
N91-27910/9/GAR 163,220 PC A08/MF A02 
NAS 1.15:104349 


Concentrator Testing Using ope Images. 

N91-27204/7/GAR 61,820 PC A03/MF A01 
NAS 1.15:104372 

Polymeric Routes to Silicon Carbide and Silicon Oxycarbide 


CMC. 

N91-26234/5/GAR 162,239 PC A03/MF A01 
NAS 1.15:104376 

Model for the Scattering of High-Frequency Electromagnet- 

ic Fields from Dielectrics Exhibiting Thermally-Activated 


Electrical Losses. 
163,628 PC A03/MF A01 


162,281 PC A03/MF A01 


N91-26872/2/GAR 
NAS 1.15:104396 


Some Preliminary Results of Brush Seal/Rotor Interference 
Effects on — at Zero and Low RPM Using a Ta- 


Rene eT See/A7GAR 162,199 PC A03/MF A01 
NAS 1.15:104415 
Applied High-Speed Imaging for the Icing Research Pro- 
ram at NASA Lewis Research Center. 
91-26490/3/GAR 162,121 PC A03/MF A01 


NAS 1.15:104425 
Update on yer of SPRE ea at NASA L 
N91-27208/8/GAR 161,823 PC 7A02/ MF A01 
NAS 1.15:104449 
Study of High Speed Flows in an Aircraft Transition Duct. 
N91-26122/2/GAR 160,795 PC A12/MF A03 
NAS 1.15:104461 


Exponential Integration Algorithms Applied to Viscoplasti- 


N91-27901/8/GAR 162,381 PC A03/MF A01 
NAS 1.15:104466 
CFD Analysis of Jet Mixing in Low Nox Flametube Combus- 


tors. 
N91-26146/1/GAR 161,358 PC A03/MF A01 
NAS 1.15:104467 


Coplanar Waveguide Feeds for Phased Array Antennas. 
N91-27477/9/GAR 161,631 PC A02/MF A01 


NAS 1.15:104471 


Preliminary Design of a Mobile Lunar Power Supply. 
N91-27611/3/GAR 161,828 PC A03/MF A01 


NAS 1.15:104472 
Effect of Tabs on the Evolution of an Ppa ey 4 
N91-27159/3/GAR 161,360 PC AS /ME A01 
NAS 1.15:104483 
Control of an Axisymmetric Turbulent Jet by Multi-Modal 
Excitation 


N9Q1-26121/4/GAR 160,794 PC A02/MF A01 
NAS 1.15:104485 
pone Test Program for a Full-Size Solar Dynamic Heat 


leceiver. 
N91-27209/6/GAR 161,731 PC A02/MF A01 
NAS 1.15:104490 
Sliding Wear y Self-Mated AL203-SiC Whisker Reinforced 


Composites at 23-1200 C. 
N91-27221/ 1/GAR 162,241 PC A03/MF A01 
NAS 1.15:104491 


par oe me Survey of Dynamic Analyses of Free-Piston 


Stirl 

N91 OBSTO/e GAR 161,374 PC A02/MF A01 
NAS 1.15:104496 

Surface Fatigue Life of M5Onil and AISI 9310 Spur Gears 


and jars. 

N91-27569/3/GAR 162,154 PC A02/MF A01 
NAS 1.15:104499 

Experimental Trace Gas Investigation al Fluid Transport 


and Mixing in a Circular- moe x Transition Duct. 
N91-27129/6/GAR 160,798 PC AO A03/MF A01 
NAS 1.15:104500 


a Band Mmic Microstrip Array for High Rate Communica- 


NOI 27437/3/GAR 161,424 PC A02/MF A01 
NAS 1.15:104501 
Spra 


y 
ati uid Jets 
NOPoTSIOITIGAR 


NAS 1.15:104504 


Dev tt of Test Beds to Support the Definition and 
Evolution of the Space Station Freedom Power System. 


MA ™ oh 


of A y ic Effect on Dis- 
161,390 PC A02/MF A01 





N91-27207/0/GAR 
NAS 1.15:104509 


Recent Progress in InP Solar Cell Researc! 
N91-27447/2/GAR 161,827 be A02/MF A01 


NAS 1.15:104510 
Poms se: Fo and Testi 


Nowe Fse20e/ 2/G pica 


NAS 1.15:104511 
a Dynamic Power for Earth Orbital and Lunar Applica- 


NQ1-27214/6/GAR 161,826 PC A03/MF A01 
NAS 1.15:104515 


EMTP System poset Model of ~ bey = DC Test Bed. 
N91-27206/2/GAR 61,821 PC A02/MF A01 


NAS 1.15:104516 
a on heaier of Cryogenic Vessels Using 


Submerged V. 
N91-27375/ sear 161,348 PC A02/MF A01 
NAS 1.15:104517 


Electrical Characterization of Glass, Teflon, and Tantalum 
Capacitors at 4, Temperatures. 
N91-27444/9/GAR 161,627 PC A02/MF A01 


NAS 1.15:104519 


Aaa Modal Characteristics of Mistuned cow As- 
mblies: Mode Localization and Loss of Eigenstructui 
NQ1-27591 /7/GAR 163,483 A03/ MF, A01 


NAS 1.15:104521 


vgs Se Research Related to the 
-Speed Research Program. 
NOT 271 POTGAR 61,364 PC A03/MF A01 


NAS 1.15:104522 
High-Speed Laser Anemometry Based on Spectrally Re- 


Rayleigh Scattering. 
160,844 PC A02/MF A01 


161,822 PC A02/MF A01 


of a Source Subsystem for the 
MAD DC Test Bed. 
161,713 PC A02/MF A01 


N91-27521/4/GAR 
NAS 1.15:104523 
Modern CFD Applications for the Design of a Reacting 


Shear Layer Facility. 
N91- 27164/3/GAR 161,363 PC A03/MF A01 
NAS 1.15:104527 
Evolving the SP-100 Reactor in Order to Boost Large Pay- 
loads to Geo and to Low Lunar Orbit Via Nuclear-Electric 
Propulsion. 
N91-27212/0/GAR 163,031 PC A03/MF A01 
NAS 1.15:104529 
Ultrasonic Evaluation of Oxidation and Reduction Effects 
on the Elastic Behavior and Global Microstructure of 


YBA2CU307-X. 
N91-27575/0/GAR 162,145 PC A03/MF A01 
NAS 1.15:104530 


From Differential to Difference Equations for First Order 


ies. 
N91-27886/1/GAR 162,380 PC A02/MF A01 
NAS 1.15:105142 


Design eae and Comparison Between High T(Sub C) 
Superconducting Coplanar Waveguide and Microstrip Line. 
NO127445/6/CAR 161,628 PC A03/MF A01 


NAS 1.15:105147 
NASA Lewis Integrated Propulsion and Flight Control Simu- 


lator. 

N91-27157/7/GAR 160,842 PC A03/MF A01 
NAS 1.15:105151 

Neural Network Application to Aircraft Control System 


Design. 

N91-27167/6/GAR 160,824 PC A03/MF A01 
NAS 1.15:105158 

Design Considerations for poe Radiators Based on the 


Liquid Sheet (LSR 
N91-27213/8/GA 161,825 PC A02/MF A01 
NAS 1. sie 


Issues in NASA Program and Project Mai 
N91-28026/3/GAR 160,748 


NAS 1.21:7011(351) 
ayo mae Medicine and Biology: A Continuing Bibliography 


with Indexes — 351). 
N91-27756/6/GA 162,455 PC A05 


NAS 1.21:7037(266) 
ee pal alg A Continuing Bibliography with In- 
x 


es (Supplement 266) 
N91-27122/1/GAR 160,807 PC A08 
NAS 1.21:7039(39)-SEC-1 
NASA Patent ——- Bibliogr: 


raphy. Section tracts (Su 
N91 -28042/0/GA\ AR 


NAS 1.26:3922(34) 

NOT 2eeee/2/GAR Peta 750 750 *hC A08/MF A02 
NAS 1.26:3922(36) 

USSR Space Life Sciences Digest, Issue 

N91-26670/0/GAR 163,751 Shc A06/MF A02 
NAS 1.26:4256 


Dynamics of Face and Annular —- with Two- 
N91-26479/6/GAR 


ment. 
A04/MF A01 


hy: A Continuing Bibliog- 
lement 39). 
160,763 PC A04 


Phase Flow. 
63,255 PC A12/MF A03 
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NAS 1.26:4370 
Pe = the Global 
poane be, Global Weather 
N91-27694/9/GAR 


NAS 1.26:4378 


Radar-Aeolian Roughness 
N91-27056/1/GAR 


NAS 1.26:4382 
Pulse-Pair Algorithm as a Robust Estimator of Turbulent 
aE ey AEROS E SnD 
N91-27402/7/GAR 160,836 PC A03/MF A01 
NAS 1.26:4383 
Sse gery ery of Real Machine-Tool Settings and Minimiza- 
Deviation 


tion of Real Surface 
162,159 PC A06/MF A02 


Distribution of Atmospheric Heating 
nen Bally 
160,999 PC A08/MF A02 


Project. 
161,590 PC A07/MF A02 


N91-27546/1/GAR 
NAS 1.26:4384 

Formal Specification and Verification of a Fault-M 

patil Transient-Recovery Model for Digital Fight Contr 

No1.27868/9/GAR 160,837 PC A07/MF A02 
NAS 1.26:4385 


Operator Strategies under Varying Conditions of Workload. 
N91-27763/2/GAR "961,094 PC A10/MF A03 


NAS 1.26:4386 
Mechanical Verification hy a Schematic Byzantine Clock 


NOV orera/aGAn 161,467 PC A07/MF A02 
NAS 1.26:177549 
Human Factors of Flight-Deck Checklists: The Normal 


Checklist. 

N91-27144/5/GAR 160,821 PC A04/MF A01 
NAS 1.26:177576 

Civil Tiltrotor Missions and Applications. Phase 2: The Com- 


mercial Pi 
N91-26126/3/GAR 160,815 PC A04/MF A01 
NAS 1.26:177585 


Technology Needs for 
N91-26139/6/GAR 


NAS 1.26:177589 
of Laser Speckle Velocimetry for the Study of 


Vorti . 

N91-27524/8/GAR 160,846 PC A06/MF A02 
NAS 1.26:183477 

Constrained Trajectory Optimization for Kinematically Re- 

dundant Arms. 


N91-26527/2/GAR 162,181 PC A02/MF A01 
NAS 1.26:183730 
ALS Liquid Hydrogen Turbopump: Advanced Development 


Program. 

N91-26196/6/GAR 161,378 PC A07/MF A02 
NAS 1.26.184124 

Pag” Cable Suet Lightning Test. Volume 2: Appen- 


dixes 

NOT 26195 /6/GAR 161,377 PC A21/MF A04 
NAS 1.26:184125 

Follow-on a Coupling Lightning Test. Volume 3: Appen- 


dixes E ai A 
N91-27203/9/GAR 161,382 PC A06/MF A02 
NAS 1.26:184163 


Technical Evaluation Motor No. . Mayo ). 
N91-26203/0/GAR 67,380 PC A08/MF A02 


NAS 1.26:184165 


High-Speed Rotorcraft, Volume 
160,817 PC ATE. A03 


——— Radiometer (AMPR) for 


Microwave 
emote oo Precipitation 
Not -26655/1/GAR 160,996 PC A06/MF A02 


NAS 1.26:184166 


US and Foreign Alloy Cross-Reference Dai 

N91-26313/7/GAR 162,270 mor A07/MF A02 
NAS 1.26:184665 

Tomographic Separation of Composite Spectra. The Com- 

its of Plaskett’s Star. 
91-28050/3/GAR 160,925 PC A03/MF A01 

NAS 1.26:184957 

Sunlite Program. Sub-Hertz Relative Frequency Stabilization 

of Two ee 

Fabry-Perot Interferometer. 

N91-26520/7/GAR 
NAS 1.26:184983 


eae Codes f Propellant Propulsion 
ee hestenet te Use ona PC me 


Computer. 
Nor 26201/4/GAR 161,379 PC A11/MF A03 
NAS 1.26:185060 
Development and Verification of Global/Local Analysis 


Techniques for Laminated Composites. 
N91-26238/6/GAR 162.240 PC A10/MF A03 


NAS 1.26:185299 


163,316 PC A03/MF A01 





Creep and Fracture of Di ion-S thened Materials. 
N91-27224/5/GAR 162,243 PC A0S/MF A01 
NAS 1.26:185343 


Viscous Flow Simulations of Internal Store Carriage and 
Separation. 
N91-26123/0/GAR 160,796 PC A03/MF A01 


NAS 1.26:185356 
Navier-Stokes Calculations of Scramjet-Nozzle-Afterbody 
Flowfields. 


N91-26488/7/GAR 
NAS 1.26:185358 
pace Interaction of Microwave Signals with a Bounded 
lume. 
N91-26944/9/GAR 163,389 PC A07/MF A02 
NAS 1.26:185384 
br cma tats eee ee es anne 


Vapor Deposition f 
N91-27328/4/GAR 162,223 PC A08/MF A02 
NAS 1.26:185433 
Derivation of Sequential, Real-Time, Process-Control Pro- 


Riot -27785/5/GAR 161,518 PC A03/MF A01 
NAS 1.26:185453 
Aircraft Interior Noise Reduction by Alternate Resonance 


Tuning. 

N91-26889/6/GAR 163,219 PC A10/MF A03 
NAS 1.26:185637-V-1 

— Summer Faculty Fellowship Program, 1990, 

lume 1. 

N91-27088/4/GAR 160,760 PC A10/MF A03 
NAS 1.26:185637-V-2 

NASA/ASEE Summer Faculty Fellowship Program, 1990, 


lume 2. 
N91-27103/1/GAR 160,761 PC A09/MF A02 
NAS 1.26:185638 


163,256 PC A03/MF A01 





Laser Welding in 
N91-27541/2/GAR 
NAS 1.26:185661 


Multivariable Control of the Sy wisn omg Manipu- 

lator System Using H2 and H(infinity) Optimiza’ 

N91-27540/4/GA 162,147 PC "A06/ME A02 
NAS 1.26:185711 


———— of Axial Positioning for Flexural Compressors. 
N91-; /7/GAR ™ 162,146 PC A03/MF A01 
NAS 1.26:185839 


162,148 PC A06/MF A02 


Space Platform Power System H: 
N91-26204/8/GAR 


NAS 1.26:185841 


tual Studies on the int ee 2 ae hens 
System to a Manned Rover for MARS Mi 
N91-27939/8/GAR 163,092 PC} PC A05/MF A01 


NAS 1.26:185842 
Microwave eeeee of High Transition Temperature Su- 
conducting Thin Films. 
91-26976/1/GAR 163,458 PC A03/MF A01 
NAS 1.26:185843 
Long-Term Prediction Test Procedure for Most ICS, Based 


on Linear R 

N91 “26462/2/GAR 161,678 PC A04/MF A01 
NAS 1.26:185987 

Test and Analysis Procedures for Updating Math Models of 


Space Shuttle P: 

N91-27181/7/GAR 163,730 PC A04/MF A01 
NAS ere 

Assessment of NASA Master Di oo Dy os ag 


ability for inary Study of the Global W 
sity fo tre 160,969 PC A03/M A01 
NAS 1.26:186013 


Autonomous Aircraft Initia 
N91-26140/4/GAR 


NAS 1.26:186086 
Advanced Satellite Research Project: SCAR Research Da- 


N91-26182/6/GAR 163,696 PC A06/MF A02 


NAS 1.26:186111 


nostic Proto of the Potable Water Subsystem of 
the Station Freedom ECLSS. 
N91-27766/5/GAR 161,102 PC A03/MF A01 


NAS 1.26:186115 


estbed. 
Won t4 714 "Se A18/MF A04 


iative Study. 
160,838 PC A05/MF A01 





ECLSS Advanced tion Preliminary Requi 
N91-27765/7/GAR 161,101 PC A08/MF A02 
NAS 1.26:186938 
Water Tunnel Flow Visualization Study of the Vortex Flow 
tructures on the F/A-18 Aircraft. 
N91-27126/2/GAR 160,840 PC A06/MF A02 
NAS 1.26:187035 
i Hydrogen Turbopump als Advanced Development 
Program. Volume 1: Hot Fire Unit. 
N91-27539/6/GAR 161,385 PC A04/MF A01 
NAS aang 
Development of Prediction Capabilities for Liquid Pro- 
~4 Rocket Engnes, now to Diagnostic System for the 
N91 abe S/GAR 161,381 PC A05/MF A01 
NAS 1.26:187116 
High-Power Converters for 
N91-26461/4/GAR 
NAS 1.26:187119 
Daten. Optimization, and Analysis of a Self-Deploying PV 
ent 4 
N91 27614/9/GAR 161,829 PC A03/MF A01 
NAS 1.26:187132 
Mechanical Behavior of a Conti Fiber Reinforced Alu- 
minum Matrix Composite Subjected to Transverse and 
Thermal Loading. 


1On 01S PC A07/MF A02 





NAS 1.26:187953 


N91-27243/5/GAR 
NAS 1.26:187137 


Detonation Duct Gas Generator 
N91-27163/5/GAR 


NAS 1.26:187143 
—— of Graphite/Copper Composites Utilizing En- 
Riot 1.27242/7/GAR 162,244 PC A06/MF A02 
NAS 1.26:187150 
Free-Stream Turbulence and Concave ae Effects on 


Heated, Transitional Boundary Layers, Volume 
N91-27488/6/GAR 163,261 PC Aoo/ MF A02 
NAS 1.26:187151 


Free-Stream Turbulence and Concave Curvature Effects on 
ional 


Heated, Ti ’ 

N91-27502/4/GAR 163,263 PC A13/MF A03 
NAS 1.26:187154 

Historical Perspective of the Nerva Nuclear Rocket Engine 


Technology ‘ 
N91-27216/1/GAR 161,383 PC A03/MF A01 
or a 


162,245 PC A03/MF A01 


Demonstration Pr: . 
161,362 PC A08/ ME A02 


‘ast-Variable Linear Load. 
Not 2 aelaGan 161,629 PC A02/MF A01 
NAS 1.26:187156 


Tech es of en Techniques for Ad- 


Noversieiean es 161.8 824 PC A02/MF A01 


NAS 1.26:187163 


Applied-Field Mpd Thruster Geometry Effects. 
NBT 27217 /8/ GAR 161,384 PC A03/MF A01 


NAS 1.26:187166 


Nonequilibrium in a Low Arcjet Nozzie. 
N91-27215/3/GAR 161,347 PC A03/MF A01 
NAS 1.26:187505 

Translating Expert System Rules into Ada Code with Vali- 


dation 

N91-26800/3/GAR 161,451 PC A06/MF A02 
NAS 1.26:187509 

oom pga a D 

NOL-STTTO/I/GAR : 
NAS 1.26:187522 

=—" Representation for Requirements and Specifica- 

N91-26797/1/GAR 161,450 PC AO5/MF A01 
NAS 1.26:187540 

ee Sen a ee eee 


of the Viper 

N91-27786/3/GAI 161,465 PC A03/MF A01 
NAS 1.26:187553 

Updated Catalog of 318 Social 1340 1500) Residents’ Reac- 

tions to Environmental Noise 

N91-27916/6/GAR 161, 1908 PC A08/MF A02 
NAS 1.26:187560 





of Ach 


d Reus- 
163,729 PC A07/MF A02 


of S | Power Flow on an 
160,827 PC A03/MF A01 





Aircraft Fi 
N91-27909/1/GAR 
NAS 1.26:187561 


Progress in Multirate Digital Control System — L 
N91-27877/0/GAR 161,470 PC A06/MF A02 


NAS 1.26:187572 
papeeee Cuneneie Molding Technology for Continuous 
Reinforced le Laminate. Part 1: AS-4/LaRC- 


Pr 1500 (HFG) La System. 
N91-27329/2/ 


NAS 1.26:187578 
Lars Transfer Processes Between TM(3+ ) and HO(3+ 
in 


) in LIYF4. 

N91-27530/5/GAR 163,318 PC A10/MF A03 
NAS 1.26:187589 

Radiometer Offsets and Count Conversion Coefficients 

= I eds. ee og gh gel ggg (ERBE) Spaeuel 

No1.27702/0/GAR 161,004 PC A17/MF A04 
NAS 1.26:187591 

Stability of a Non-Orthogonal Stagnation Flow to Three Di- 

- ‘stunt : 

N91-27501/6/GAR 163,262 PC A03/MF A01 
NAS 1.26:187708 

Cosmic Ray Positron Research and Silicon Track Detector 


N91-28059/4/GAR 160,951 PC A03/MF A01 
NAS 1.26:187774 


162,251 PC A03/MF A01 


Gamma Ray 
N91-26407/7/GAR 
NAS 1.26:187786 


New Laser Materials for Laser Diode 
N91-26521/5/GAR 


NAS 1.26:187919 


160,955 PC A03/MF A01 
163, br Be A03/MF A01 


Object-Oriented R 
N91-26766/6/GAR 
NAS 1.26:187953 


Applications of Artificial 
N91-26806/0/GAR 


November 15, 1991 


Analysis: A Quick Tour. 
161,449 PC A05/MF A02 


a to 
61,453 PC a BC A12/MiP AOS 
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= 1.26:188035 
mic Integration Technology Investigation 
Not tes ts 1/GAR 161,603 "PC A04/MF A01 
NAS 1.26:188187 
Deformation Analysis of Rotary Combustion Engine Hous- 


ings. 

NS1.27158/5/GAR 161,359 PC A16/MF A03 
NAS 1.26:188225 

Isy Mission to Planet Earth Conference: A Planning Meeting 


for the International Space Year. 
N91-27601/4/GAR 162,749 PC A03/MF A01 


NAS 1.26:188491 
bin meen and ag Studies Relevant to Interpre- 


Auroral 
NOT DSS /S/GAR 160,968 PC A99/MF A06 
NAS 1.26:188498 
Process Group Approach to Reliable Distributed Comput- 
i] 


1-26804/5/GAR 161,452 PC A03/MF A01 
NAS 1.26:188581 
Development of High TC (Greater Than = Bi, Ld and 
Y-Based ork as aaa lemen 
N91-26948/0/GAR 163,457 PC OGM ‘A02 
NAS 1.26:188603 
Lateral Variation in Mantle Temperature and Compo- 
sition Beneath Mid-oeoan Ridges Inferred from Shear. 


Wave tion, Geoid, and a oe 
N91-27645/ WGAR 162,801 PC A12/MF A03 
NAS 1.26:188615 


Numerical investigations in Three-Dimensional Internal 

Flows. 

N91-26114/9/GAR 160,793 PC AQ3/MF A01 
NAS 1.26:188622 

Analysis of a Rocket Ti aphy M of the 

N2+ 3914A Emission and N2 lonization Rates in an Aur- 
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N91-26596/7/GAR 160,964 PC A06/MF A02 
NAS 1.26:188623 

Middle Atmosphere ey og Handbook - MAP. Volume 

on Ai 


30: International 
N91 36613/0/GAR 160,965 ‘PC A16/MF A03 
NAS 1.26:188625 
Middle Atmosphere Program. Handbook for MAP. Volume 
tee Reference Models } Trace Species for the Cospar 
jleference A\ 


international Ref 
N91-27632/9/GAR 160, 970 PC A0S/MF AO02 
NAS 1.26:188626 


NASA-UVA Light Soeapaae Alloy and Structures Technolo- 


Roi-2 b85/6/GAt 162,248 PC A15/MF A03 
NAS 1.26:188638 

Hierarchic Models for Laminated Plates. 

N91-27223/7/GAR 162,242 PC A03/MF A01 
NAS eee 

Studies netopause Structu 

NOT-E7646/9 GAR 
NAS 1.26:188640 





160, 971 PC A02/MF A01 


esting, Analysis, and Code Verification of Aerodynamics 
Hee leat Transfer Related to eter re 
NO1-27160/1/GAR 161,361 A03/MF A01 
NAS 1.26:188641 
Evolution of E -Transducing Systems. Studies with an 


162,434 PC A01/MF A01 
NAS 1.26:188642 


Shaft Seals for Aerospace Applica‘ 
162,198 PC AGS ME AO 


Actively Controlled 

N91-27545/3/GAR 
NAS 1.26:188644 

Initial Investigation into Methods of Computing Transonic 


N91-27130/4/GAR 160,799 PC A03/MF A01 
NAS 1.26:188646 
Nonequilibrium Radiation and Chemistry Models for Aero- 
capture Vehicle Fiowfields. 
N91-27191/6/GAR 163,731 PC A07/MF A02 
NAS 1.26:188647 
a Water Vapor Transport: Estimation of Conti- 
nental Precipitation a rene and Parameterization of a 


Simple Climate Model 
N91-27695/6/GAR 161,000 PC A08/MF A02 
NAS 1.26:188648 


ss System for Planning and Scheduling in a Telerobotic 


nvironment. 
N91-27876/2/GAR 161,469 PC A06/MF A02 
NAS 1.26:188649 
Ultraviolet Spectrum of HH 24A and Its Relation to Optical 


N91-28051/1/GAR 160,926 PC A03/MF A01 
NAS 1.26:188650 
NASA-HBCU Space Science and Engineering Research 
Forum a 
N91-28063/6/GA\ 160,764 PC A23/MF A04 
NAS 1.26:188651 
enn ot Plasma Diagnostics 
Terms of Large Structure 
N91-27961/2/GAR 
NAS 1.26:188654 
Environmental Test Program for Superconducting Materials 
and Devices. 


ba Results in 
163,391 PC A99/MF E08 
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N91-27981/0/GAR 
NAS 1.26:188655 

Very High Speed Lossless Compression/Decomp 

on sot 

N91-27775/6/GAR 161,463 PC A03/MF A01 
NAS 1.26:188656 

Analysis ah ign = Planar and Non-Planar Wings for In- 


duced Drag Mi 
N91 OTIS S/GAR 160,818 PC A03/MF A01 
Be 1.26:188658 
mote Sensing of Earth Terrain. 
Net 27604/6r AR 162,751 PC A03/MF A01 
NAS 1.26:188659 
Effects of the Interaction of Polymeric Materials with the 


Space Environment. 
N91-27331/8/GAR 162,225 PC A03/MF A01 


NAS 1.26:188660 
op ee oe Study of Mes erat Planning and Control of a 
rarer n Robot Manipulator. 
N 27547/9/GAR 162,149 PC A03/MF A01 


NAS 1.26:188662 
Vibration Isolation Technology: Sensitivity of Selected 
Classes of iments to Residual Accelerations. 
N91-27380/5/GAR 163,705 PC A06/MF A02 
NAS 1.26:188664 


a Manual and Automatic Control of Complex Flight 


lems. 

N91-27168/4/GAR 160,825 PC A02/MF A01 
NAS 1.26:188665 

pee Analysis of the Ultraviolet Imager Camera and 


lectronics. 
N91-27520/6/GAR 163,210 PC A04/MF A01 
NAS 1.26:188666 
NASA Combined File Postings Seaman Based on NASA 


Thesaurus, 1968 - January 1991 
NOT 2B0ST/Z/GAR 160,762 PC A15/MF A03 
NAS 1.26:188667 


Variational Assimilation Method for Satellite and Conven- 
tional Data: Development of Basic Model for Diagnosis of 
clone Systems. 
N91-27701/2/GAR 161,003 PC A08/MF A02 
NAS 1.26:188668 
tical and Electrical Properties of Thin Superconducting 


Films. 
N91-27956/2/GAR 163,319 PC A03/MF A01 
NAS 1.26:188669 


60 GHz Solid State Power Amplifier. 
N91-27476/1/GAR 161,630 PC A04/MF A01 


NAS 1.26:188678 
Proceedings of the Advisory Committee on Standardization 
ic Test Methods and $e cy oe 
62,2. PC A12/MF A03 


N91-27246/8/ GAR 1 
Cloud, Precipitation and Electrification Modeling Effort for 


— 1.26:188679 
MEX 

N91-27711/1/GAR 161,006 PC A03/MF A01 
NAS 1.26:188680 
Survey of Parallel Programming Tools. 
N91-27874/7/GAR 161,468 PC A04/MF A01 
NAS 1.26:188686 

Using Landsat to Provide Potato Production Estimates to 

lumbia and 


Farmers 

N91-27610/5/GAR 160,880 PC A03/MF A01 
NAS 1.55:3115-V-2 

West Antarctic Ice Sheet Initiative. Volume 2: Discipline Re- 


views. 

N91-26573/6/GAR 163,129 PC A07/MF A02 
NAS 1.55:3117 

a * the Second Annual NASA Science Internet 


User ear Group Conference. 
N91 ‘27008 /GAR 160,751 PC A19/MF A04 
NAS 1.55:10073-PT-1 


fanny = J for the Future: In-Space Technology Experi- 

NOT-271 USIGAR ; 163,727 PC A14/MF A03 
NAS 1.55:10073-PT-2 

Technology for the Future: In-Space Technology Experi- 


ments Program, Part 
N91-27178/3/GAR 163,728 PC A14/MF A03 
NAS 1.55:10074 


163,459 PC A04/MF A01 





and Dust on MARS. 
N91-27057/9/GAR 
NAS 1.60:3081 


Three-Dimensional Finite-Element Thermal/Mechanical An- 
alytical Technique for High-Performance Traveling Wave 


N91-27436/5/GAR 161,626 PC A03/MF A01 
NAS 1.60:3113 


Shock Wave Interaction with an —- Area Change. 
N91-27140/3/GAR 160,800 PC A03/MF A01 


NAS 1.60:3120 
atest: cya of an Integrated Aeroservoelastic Analysis 


Program and tion with Test Data. 
N91-26113/1/GAR 160, 814 PC A06/MF A02 
NAS 1.61:1264 


— TOMS Antarctic Ozone Atlas: August - December 


163,710 PC A04/MF A01 


N91-26651/0/GAR 
NAS 1.83:144 


1991 EOS Reference Handbook. 
N91-27603/0/GAR 


NASA-CP-3115-V-2 
West Antarctic Ice Sheet Initiative. Volume 2: Discipline Re- 


views. 
N91-26573/6/GAR 163,129 PC A07/MF A02 
NASA-CP-3117 


Proceedings of the Second Annual NASA Science Internet 


User Workin: by Conference. 
N91-27009/0/GAR 160,751 PC A19/MF A04 


NASA-CP-10073-PT-1 
Technology for the Future: In-Space Technology Experi- 
ments te pegs Part 1 
N91-27177/5/GAR 163,727 PC A14/MF A03 
NASA-CP-10073-PT-2 
Technology for the aa In-Space Technology Experi- 


ments Program, Part 2 
N91-27178/3/GAR 163,728 PC A14/MF A03 
NASA-CP-10074 


Sand and Dust on MARS. 
N91-27057/9/GAR 


NASA-CR-3922(34) 
USSR Space Life Sciences Digest, Issue 2 
N91-26669/2/GAR 163,750 PC A08/MF A02 


NASA-CR-3922(36) 
USSR Space Life Sciences Digest, Issue 
N91-26670/0/GAR 163,751 Shc A06/MF A02 


NASA-CR-4256 


Dynamics of Face i Annular Seals with Two-Phase Flow. 
N91 36479/6/GAR 163,255 PC A12/MF A03 


NASA-CR-4370 
Atlas of the Global Distribution of nis cies Heating 
xperiment. 


ring Gi Wea' 
N91-27694/9/GAR 160,999 PC A08/MF A02 
NASA-CR-4378 


Radar-Aeolian Roughness Project. 
N91-27056/1/GAR 161,590 PC A07/MF A02 


NASA-CR-4382 
Pulse-Pair Algorithm as a Robust Estimator Turbulent 
2 — Spectral Parameters Using Airborne Pulse Doppler 
N91-27402/7/GAR 160,836 PC A03/MF A01 

NASA-CR-4383 
Determination of Real Machine-Tool Setti 


tion of Real Surface Deviation a ae 
N91-27546/1/GAR 


NASA-CR-4384 
Formal tion and Verification of a Fault-Maskii 
and Transient-Recovery Model for Digital Flight-Contr 
Systems. 
N91-27868/9/GAR 160,837 PC A07/MF A02 
NASA-CR-4385 


Operator Strategies under Varying Conditions of Workload. 
N91-27763/2/GAR "46 61,094 PC A10/MF A03 


NASA-CR-4386 
eee Reece of a Schematic Byzantine Clock 


Synchroni _— 
NO127879/9/GA 161,467 PC A07/MF A02 
NASA-CR-177549 
a Factors of Flight-Deck Checklists: The Normal 
ist. 


Checkilis' 

N91-27144/5/GAR 160,821 PC A04/MF A01 
NASA-CR-177576 

po Tiltrotor Missions and Applications. Phase 2: The Com- 


cial Passe’ Market. 
N91-26126/3/ AR 160,815 PC A04/MF A01 
NASA-CR-177585 


Technology Needs for High-Speed Rotorcraft, Volume 1. 
N91-26136/6/GAR ¥ 160,817 PC A11/MF A03 


NASA-CR-177589 
Development of Laser Speckle Velocimetry for the Study of 


Vortical Flows. 

N91-27524/8/GAR 160,846 PC A06/MF A02 
NASA-CR-183477 

Constrained Trajectory Optimization for Kinematically Re- 


dundant Arms. 
N91-26527/2/GAR 162,181 PC A02/MF A01 
NASA-CR- 183730 


ae Liquid Hydrogen Turbopump: Advanced Development 
rogram. 
NO1261 96/6/GAR 161,378 PC A07/MF A02 
NASA-CR-184124 

Follow-on Cable Coupling Lightning Test. Volume 2: Appen- 

dixes A, B, C, ; 

N91-26195/8/GAR 161,377 PC A21/MF A04 
NASA-CR-184125 

Follow-on a Coupling Lightning Test. Volume 3: Appen- 


dixes E ai 
NOT: 27209/9/GAR 161,382 PC A06/MF A02 
eee 


Technical pane Motor No. ‘ Pagan ). 
N91-26203/0/GAR 61,380 


160,994 PC A10/MF A03 


162,750 PC A07/MF A02 


163,710 PC A04/MF A01 


— Minimiza- 
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PC A08/MF A02 
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NASA-CR-184165 
Advanced nee Senin Radiometer (AMPR) for 


Remote Y 
N91-26655/1/GAR 160,996 PC A06/MF A02 
NASA-CR-184166 
Alloy Cross-Reference Database. 
GAR 162.270 PC A07/MF A02 


Tomographic Separation of Composite Spectra. The Com- 
ew of Plaskett’s Star. 
1-28050/3/GAR 160,925 PC A03/MF A01 
NASA-CR-184957 
Sunlite eae. Se Sub-Hertz Relative Frequency Stabilization 
of Two Diode Laser Pumped Nd:YAG Lasers Locked to a 


Fabry-Perot | 
N91-26520/7/GAR 163,316 PC A03/MF A01 


NASA-CR- 184983 
Propulsion ety Cote Aydey Propellant Propulsion 
Computer. 
N91 De20I/4/GAR 161,379 PC A11/MF A03 


NASA-CR-185060 
and Verification of Global/Local Analysis 


T for Laminated 
N91- /6/GAR 162,240 PC A10/MF A03 


NASA-CR-185299 


US and Fi 
N91-26313/7 
NASA-CR-184665 





ion-St ithened Materials. 
162,243 PC AOS/MF A01 


Creep and Fracture of Di 

N91-27224/5/GAR 
NASA-CR-185343 

Viscous Flow Simulations of Internal Store Carriage and 


N91-26123/0/GAR 160,796 PC A03/MF A01 
NASA-CR-185356 
Navier-Stokes Calculations of Scramjet-Nozzie-Afterbody 


N91-26488/7/GAR 163,256 PC A03/MF A01 
NASA-CR-185358 

Near Field Interaction of Microwave Signals with a Bounded 

Plasma Plume. 


N91-26944/9/GAR 163,389 PC A07/MF A02 
NASA-CR-185384 
is of Hi : . 
Sires Gannett tos hdeanned \ieaine Roe 
N91-27328/4/GAR 162,223 PC A08/MF A02 
NASA-CR-185433 
Derivation of Sequential, Real-Time, Process-Control Pro- 


fi91-27785/5/GAR 161,518 PC A03/MF A01 
NASA-CR-185453 

on Interior Noise Reduction by Alternate Resonance 

N91-26889/6/GAR 163,219 PC A10/MF A03 
NASA-CR-185637-V-1 

== Summer Faculty Fellowship Program, 1990, 

N91-27088/4/GAR 160,760 PC A10/MF A03 
NASA-CR-185637-V-2 

NASA/ASEE Summer Faculty Fellowship Program, 1990, 


Volume 2. 
N91-27103/1/GAR 160,761 PC A09/MF A02 
NASA-CR-185638 


Laser Welding in Space. 
N91-27541/2/GAR 
ene 


162,148 PC A06/MF A02 


erm Manipu- 


lator System U Using He and nd Hint nity) Opti Optimiza 
N91-2 B40/4/GaR 162,147 PC ‘A06/MF A02 
NASA-CR-185711 


| igation of Axial Positioning for Flexural Compressors. 
N91-26044/7/GAR 162,146 PC A03/MF A01 
NASA-CR-185839 
Space Platform Power System 
N91-26204/8/GAR 
NASA-CR-185841 


Studies - the = 
System to a Manned Rover 
N91 '27939/8/GAR 
NASA-CR-185842 


Hardware Testbed. 
161,714 PC A18/MF A04 


ee ome of a Nuclear Reactor 
163,032 EC I ‘A05/MF A01 


of High Transition Temperature Su- 


Microwave La omy 
fg re Films. 
1-26976/1/GAR 163,458 PC A03/MF A01 


NASA-CR-185843 


Term P Test Pi dure for Most ICS, Based 


Long- 
on Linear R Theory. 
N91 26462/2/GAR 161,678 PC A04/MF A01 


NASA-CR- 185987 
Test and ——_  _occa, for Updating Math Models of 


N91-27181 SBt/T/GAR 163,730 PC A04/MF A01 
NASA-CR-185992 
of NASA Master Cece i Interoper- 
Study of 


ability for Soy uma 
N91-27597/4/GAI 160,969 PC A03/MF A01 
NASA-CR-186013 





Autonomous Aircraft Initiative 7, 
N91-26140/4/GAR 160,838 PC A05/MF A01 
NASA-CR-186086 

Advanced Satellite Research Project: SCAR Research Da- 


N91-26182/6/GAR 
“Diaposie Potoype 


N91 ta pace Son 5/GAR 


NASA-CR-186115 


163,696 PC A06/MF A02 


Ally Potable Water Subsystem of 
161,102 PC A03/MF A01 





ECLSS Advanced A tion Preliminary Requi 
N91-27765/7/GAR 161,101 PC A08/MF A02 
NASA-CR-186938 


Water Tunnel Flow Visualization Study of the Vortex Flow 
Structures on the F/A-18 Aircraft. 
N91-27126/2/GAR 160,840 PC A06/MF A02 


NASA-CR-187035 
Liquid Hydrogen Turbopump als Advanced Development 
lume 1: Hot Fire Unit. 
N9127599/6/GAR 161,385 PC A04/MF A01 
NASA-CR-187112 


Prediction Capabilities for Liquid Pro- 
. Post-Fire Diagnostic System for the 


Development of Life 
pellant Rocket E 
161,981 PC AOS/MF A01 


IE System 

N91-26205/5/GAR 
NASA-CR-187116 

High-Power Converters for Space ications. 

Not 26461 /4/GAR 16h 18 PC A07/MF A02 
NASA-CR-187119 

oote. Optimization, and Analysis of a Self-Deploying PV 

'y. 

N91-27613/9/GAR 161,829 PC A03/MF A01 
NASA-CR- 187132 

minum Matix, C vior of a Conti 

minum Composite 

Thermal Li 

N91-27243/5/GAR 
NASA-CR-187137 


162,245 PC A03/MF A01 
Detonation Duct Gas Generator 
N91-27163/5/GAR 


161,362 PC A08/MF A02 
NASA-CR-187143 


preteen ce of Graphite/Copper Composites Utilizing En- 

Rior2724/7/GaR 162,244 PC A06/MF AO02 
NASA-CR-187150 

Free-Stream Meg ate 


Heated, Ti 

N9Q1-27488/6/ GAR 
NASA-CR-187151 

Free-Stream Turbulence and Concave Curvature Effects on 


Heated, Transitional Layers. 
N91-27502/4/GAR 163,263 PC A13/MF A03 


NASA-CR-187154 
istorical Perspective of the Nerva Nuclear Rocket Engine 


N91-27216/1/GAR — 161,383 PC A03/MF A01 
NASA-CR-187155 


Synthesized Fast-Variable Linear Load 
N91-27446/4/GAR 161,629 PC A02/MF A01 


age na 
nee of one Techniques for Ad- 


vanced Saas Byras aera 824 PC A02/MF A01 


NASA-CR- 187163 


Reinforced Alu- 
to Transverse and 





= een aie Same 
wes.2e1 PO A08/MF A02 


Applied-Field Mpd Thruster Geometry Effects. 
N91-27217/9/GAR 161,384 PC A03/MF A01 


NASA-CR-187 166 


pegs ene in a Low Power Arcjet Nozzle. 
N91-27215/3/GAR 161,347 PC A03/MF A01 


NASA-CR-187505 
Translati ee ae ee 


dation 

N91-26800/3/GAR 161,451 PC A06/MF A02 
NASA-CR-187509 

Systems Integration and Demonstration of Advanced Reus- 

able Structure for 

N91-27179/1/GAR 163,729 PC A07/MF A02 
NASA-CR-187522 

S d Rep ion for Requi 

tions. 

N91-26797/1/GAR 
NASA-CR-187540 

Report on the Formal Specification and Partial Verification 


of the Viper Mi q 

N91 "97786/3/GAR 161,465 PC A03/MF A01 
NASA-CR-187553 

Updated Catalog of 318 Social Surveys of Residents’ Reac- 

tions to Environmental Noise (1943-1989). 

N91-27916/6/GAR 161,904 PC A08/MF A02 
NASA-CR-187560 


et eee 


NOT? 37008/1 /GAR 160,827 PC A03/MF A01 
yy nro 





and Specifica- 
161,450 PC A0S/MF A01 


te Digital Control 


Progress System 
N91 TSTTIOIGAR. 161,470 PC /MF A02 


yr ore 187572 
Reinforced Leainate. Part 1: AS a/Lane. 
i 1500 (HFG) Prepreg Sen 


NASA-CR-188642 


N91-27329/2/GAR 
NASA-CR-187578 
E Transfer Processes Between TM(3+ ) and HO(3+ 


) in LIYF4. 
N91-27520/5/GAR 163,318 PC A10/MF A03 
NASA-CR-187589 


162,251 PC A03/MF A01 


N91-27702/0/GAR 
NASA-CR-187591 

Stability of a Non-Orthogonal Stagnation Flow to Three Di- 

N91-27501/6/GAR 163,262 PC A03/MF A01 
NASA-CR-187708 

Cosmic Ray Positron Research and Silicon Track Detector 


Development. 
N91-28059/4/GAR 160,951 PC A03/MF A01 
NASA-CR-187774 


161,004 PC A17/MF A04 


Gamma Astronomy. 
NOT 2e407 7 /GAR 
NASA-CR-187919 


160,955 PC A03/MF A01 


Object-Oriented Requirements Analysis: A 
N91-26766/6/GAR 161,449 Pon AOS ME A02 


NASA-CR-187953 
Applications of Artificial Intelligence to Mission —— 
N91-26806/0/GAR 161,453 PC A12/MF A03 
yer 


Nov26498/1/GAR 


cthaaamen 
Deformation Analysis of Rotary Combustion Engine Hous- 


NS1.27158/5/GAR 161,359 PC A16/MF A03 
NASA-CR-188225 

Isy Mission to Planet Earth Conference: A Planning Meeting 

for the International Year. 

N91-27601/4/GAR 162,749 PC A03/MF A01 
NASA-CR-188491 


161,603 PC A04/MF A01 


Theoretical and Studies Relevant to | 
—— song interpre- 
N91-26637/9/GAR 160,968 PC A99/MF A06 


NASA-CR-188498 
Process Group Approach to Reliable Distributed Comput- 
1-26804/5/GAR 161,452 PC A03/MF A01 

NASA-CR-188581 
Development of High TC (Greater Than 110K) Bi, TL and 

Materials as Circuit Elements. 

N91-26948/0/GAR 163,457 PC A06/MF A02 

NASA-CR- 188603 


Lateral Variation in 


Mantle T: and C 
sition Beneath 


h cris Interred & Shear- 
N91-27645/ one ‘PC A12/MF A03 
NASA-CR-188615 


Numerical Investigations in Three-Dimensional internal 

N91-26114/9/GAR 160,793 PC A03/MF A01 
NASA-CR- 188622 

Analysis of a Rocket T 

N2+ 3914A ‘Emission and 

oral Arc. 

N91-26596/7/GAR 
NASA-CR- 188623 

Middle Atmosphere Program. Handbook 

School on 


r Ak MAP. Volume 
30: International tmospheric Ri 

N91-26613/0/GAR 160,965 oC A16/MF A03 
NASA-CR- 188625 


Measurement of the 
lonization Rates in an Aur- 


160,964 PC A06/MF A02 


Middle Atmosphere Program. Handbook for MAP. Volume 

31: Reference Models of Trace Species for the Cospar 

International Ri 

N91-27632/9/GAR 160,970 PC A09/MF A02 

NASA-CR-188626 
NASA-UVA Light Aerosp 

Ros O005/S/GAR 
NASA-CR-188638 


Hierarchic Models for Laminated Plates. 
N91-27223/7/GAR 162,242 


NASA-CR- 188639 


Studies of a Structure. 
N91-27646/9/GAR 


160,971 
NASA-CR-188640 


T and Code Verification of Aerodynamics 
Hey Hose Traveler Related to Ti 
N91-27160/1/GAR 161,361 "A03/MF A01 


ys once 


anu eae 4/ 


pps el 
None '545/3/GAR 


November 15, 1991 


Technolo- 
PC A15/MF A03 





Alloy and Stn 
162,248 


PC A03/MF A01 


PC A02/MF A01 


SS Systems. Studies with an 
ome PC A01/MF A01 


for Aerospace Applications. 
162,198 PC A03/MF A01 


OR-63 
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NASA-CR- 188644 
Initial Investigation into Methods of Computing Transonic 
py nner Sensitivity Coefficients. 
N91-27130/4/GAR 160,799 PC A03/MF A01 
NASA-CR- 188646 
Nonequilibrium Radiation and Chemisty Models for Aero- 


N91-27191/6/GAR 163,731 PC A07/MF A02 
NASA-CR-188647 

Atmospheric Water pa aad Leng ny Estimation of o. 

nental a Recycling and Parameterization of a 

NOt 27695/6/GAR 161,000 PC A08/MF A02 
NASA-CR-188648 

Expert System for Planning and Scheduling in a Telerobotic 


nvironment. 
N91-27876/2/GAR 161,469 PC A06/MF A02 
NASA-CR- 188649 
Ultraviolet Spectrum of HH 24A and Its Relation to Optical 


N91-28051/1/GAR 160,926 PC A03/MF A01 
NASA-CR-188650 
a Space Science and Engineering Research 


Not 191 2806076/GARt 160,764 PC A23/MF A04 
NASA-CR- 188651 
Interpretation of Plasma Package Results in 
Space S og 


Terms of Large tructure Plasma Interactions. 
N91-27961/2/GAR 163,391 PC A99/MF E08 
NASA-CR- 188654 


Environmental Test Program for Superconducting Materials 

N91-27981/0/GAR 163,459 PC A04/MF AO1 
NASA-CR-188655 

Very - Speed Lossless Compression/Decompression 

N91-27775/6/GAR 161,463 PC A03/MF A01 
NASA-CR- 188656 

Analysis and Design of Planar and Non-Planar Wings for In- 


Drag Minimiza' 
N91-27131/2/GAR 160,818 PC A03/MF A01 
NASA-CR- 188658 


Remote Sensi 
N91-27604/8/ 


NASA-CR- 188659 
Effects of the Interaction of Polymeric Materials with the 
Space Environment. 
N91-27331/8/GAR 162,225 PC A03/MF A01 
NASA-CR-188660 
Experimental = of Trajectory Planning and Control of a 


vigh. Precision Robot Manipulator. 
27547/9/GAR 162,149 PC A03/MF A01 


NASA-CR-188662 


Vibration Bae Technology: Sensitivity of Selected 
Classes of Experiments to Residual Accelerat 
N91-27380/5/GAR 18705" FC PC A06/MF A02 


NASA-CR- 188664 
oo cong Manual and Automatic Control of Complex Flight 


Systems. 

N91-27168/4/GAR 160,825 PC A02/MF A01 
NASA-CR- 188665 

Thermal Analysis of the Ultraviolet imager Camera and 


Electronics. 

N91-27520/6/GAR 163,210 PC A04/MF A01 
NASA-CR- 188666 

NASA ag a Statistics Based on NASA 


Thesaurus, J: - January 199 
N91-28041/2/GA\ 160, 762 PC A15/MF A03 
NASA-CR- 188667 


eee Assimilation Method for —- and Conven- : 
tional Development of Basic Model for Diagnosis o 

Cyclone Systems. 

N91-27701/2/GAR 161,003 PC A08/MF A02 
NASA-CR- 188668 

2 and Electrical Properties of Thin Superconducting 


NT 31-27956/2/GAR 163,319 PC A03/MF A01 
NASA-CR- 188669 


of Earth Terrain. 
R 162,751 PC A03/MF A01 


60 GHz Solid State Power Amplifier. 
N91-27476/1/GAR 161,630 PC A04/MF A01 
NASA-CR-188678 
-- of the wey Committee on Standardization 
lic . 
N91-27246/8/GAR 162,246 PC A12/MF A03 
NASA-CR-188679 
Sot, a and Electrification Modeling Effort for 


NOTerTi '1/1/GAR 161,006 PC A03/MF A01 
NASA-CR-188680 


Survey of Parallel Programmi 
N91-27874/7/GAR 


NASA-CR- 188686 
Using Landsat to Provide Potato Production Estimates to 
‘armers ocessors. 
N91-27610/5/GAR 160,880 PC A03/MF A01 
NASA-NP-144 
1991 EOS Reference Handbook. 


OR-64 VOL. 91, No. 22 


Tools. 
161,468 PC A04/MF A01 


N91-27603/0/GAR 
NASA-RP-1264 
-* TOMS Antarctic Ozone Atlas: August - December 


N91-26651/0/GAR 160,994 PC A10/MF A03 
NASA-SP-6101(04) 


162,750 PC A07/MF A02 


and Project Ma 
160,748 


Issues in NASA 

N91-28026/3/GAR 
NASA-SP-7011(351) 

Aerospace Medicine and Biology: A Continuing Bibliography 

with Indexes — 351). 

N91-27756/6/' 162,455 PC A05 
NASA-SP-7037(266) 

Aeronautical Engineering: A Continuing Bibliography with In- 

dexes a 266). 

N91-27122/1/GAR 160,807 PC A08 
NASA-SP-7039(39)-SEC-1 

NASA Patent yo Bibi 


1: Abstracts ‘Sop 
N91-28042/0/GAR 


NASA-TM-4268 


NASA/MSFC Global Reference i See Model: 1990 
Version Corres Part 1: Technical/Users Manual. 
N91-26654/4/GAI 160,995 PC AOS/MF A01 


NASA- eaunebe 
es Model: 1990 


se yrs ons Reference we ay 
‘ersion a 
NOT STOOTIDIGAR 161,002 PC h89/MF E08 


NASA-TM-4272 
vege Techniques to a | Model Flow and 
leat Transfer in Turbine and Aircraft Flow Passages. 
Not -27489/4/GAR 161,365 PC A03/MF A01 
NASA-TM-4282 


A04/ MF A01 


y: = * oe Bibliog- 
160,763 PC A04 


of ee of One- and Two- 
Joints for 


Structural 
Bay Ro’ Truss Applica’ 
N91-27198/1/GAR 163,732 732 PC A03/MF A01 
NASA-TM-4287 
1980 Solar Maximum Mission Event Listing. 
N91-27087/6/GAR 160,948 PC A19/MF A04 
NASA-TM-4291 
NASA Information Sciences and Human Factors 
N91-27119/7/GAR 161,093 POA A11/MF A03 
NASA-TM-4297 
Fusion Energy for Space Missions in the 21ST Century: Ex- 


N91-27940/6/GAR 163,632 PC A04/MF A01 
NASA-TM-4310 


Compressive Buckling Analysis of Hat-Stiffened Panel. 
N91-27592/5/GAR 163,484 PC A03/MF A01 


NASA-TM-4311 


Superior Ei Preserving Filter = a yt 
N91-27862/2/GAR Br 4ee PCT PC AOS) A01 
NASA-TM-86680 


See Sapeity ft 6 aguante Chet of Ae 


N91-26142/0/GAR 160,831 PC A03/MF A01 
NASA-TM-100731 

Case Study Demonstration of the Soil Temperature Ex- 

trema ow Rates after Precipitation Cooling at 10-cm 

N91 O9806/4/GAR 161,001 PC A03/MF A01 
NASA-TM-102698 


ied Aerodynamics 


Overview of the Division. 
N91-27169/2/GA 160,843 PC A03/MF A01 
NASA-TM-102729 


er cng —— Scattering Widths for Strips-Fourier 


Transform 
NOT 27401/9/GA An 163,404 PC A03/MF A01 
NASA- TM-102812_ 
Se Dynamical Displays: 


for 
Capacities, Limitations, and Defau 
NOT o7761/0/GAR 160, 771 PC A03/MF A01 
NASA-TM-102999 


Report of the 90-Day Study on Human Exploration of the 
and MARS. 


Moon 
N91-27055/3/GAR 163,709 PC A08/MF A02 
NASA-TM-103281 


of Gear Tooth Friction and Load. 


N91-27570/1/GAR 162,155 PC AQ3/MF A01 
NASA-TM-103540 


Corrosion Protection of 2219-T87 Aluminum by Anodizi 4? 
N91 3 12/8/ GAR 162,269 PC A03/MF A01 


NASA-TM-103541 


Iliuminance and Luminance Distributions of a Prototype Am- 
bient Illumination System for Space Station Freedom. 
N91-26193/3/GAR 163,722 PC A03/MF A01 


NASA-TM-103542 
Vacuum Vapor Deposition: A Spinoff of Space Welding De- 


N91-27330/0/GAR 162,224 PC A03/MF A01 
NASA-TM-103543 

Proof Test Di Zerodur Glass-Ceramic. 

N91-27332/6/GAR 162,226 PC A03/MF A01 
NASA-TM-103736 

Reliability Spentre of SP-100 Stirli le 

et hoe Designs. cles 


N91-26592/6/GAR 
NASA-TM-103739 
Investigation of Interfacial Shear Strength in SiC/SI3N4 


Composites. 
N91-26233/7/GAR 162,238 PC A03/MF A01 
NASA-TM-103756 


Turbulent Fluid Motion 2: Scalars, Vectors, 
N91-27487/8/GAR 163,260 


NASA-TM-103760 


jas in SiC/Ti-15-3 Composite. 
NOT 27207 /6/GAR 162,247 PC A03/MF A01 


NASA-TM-103796 
fuapeme for oe Ouey and Toughness Enhancement of Nial 


jg Phase Reinforcement. 
yi27324/arGAn 162,341 PC A03/MF A01 
NASA-TM-103798 


Computerized Inspection of Real Surfaces and Minimization 


of Their Deviations. 

No1-27558/6/GAR 162,144 PC A03/MF A01 
NASA-TM-103821 

Investigating Combustion as a Method of Processi 

ible Biomass Produced in NASA’s Biomass Pr 

Chamber. 

N91-26759/1/GAR 
NASA-TM-103851 


Advancing Automation and Robotics Technology for the 
pao peg om Station Freedom and for the U.S. Economy. Submit- 


yy + he of the U.S. May 1991. 
NOV7T7S/1 AR 163,735 PC A03/MF A01 
NASA-TM-103859 


Kinematics of Turbulent es Layer Si 
N91-26465/5/GAR 63,253 


NASA-TM-103886 
Parallel Processing and Expert System 
N91-26796/3/GAR 169,708 708 PC A03/MF A01 
NASA-TM-104054 


Performance Optimization of Helicopter Rotor Blades. 
N91-26137/0/GAR 160,816 PC A03/MF A01 


NASA-TM-104058 


161,716 PC A03/MF A01 


and Tensors. 
PC A03/MF A01 


Ined- 
luction 


161,098 PC A03/MF A01 


tructure. 
PC A15/MF A03 


Studies. 
160,841 PC A03/MF A01 


Nasp Aeroservothermoe! 
N91-27127/0/GAR 
NASA-TM-104078 

RWF Rotor-Wake-Fuselage Code Software Reference 


N91-27132/0/GAR 160,819 PC A03/MF A01 
NASA-TM-104079 

Effect of Initial Delamination on Mode 1 and Mode 2 Inter- 

> oad Fracture Toughness and Fatigue Fracture Thresh- 

N91-26569/4/GAR 163,481 PC A03/MF A01 
NASA-TM-104083 

Suggestions for CAP-TSD Mesh and Time-Step Input Pa- 


ers. 

N91-27128/8/GAR 160,797 PC A03/MF A01 
NASA-TM-104093 

Experiments for Locating Damaged Truss Members in a 


Truss Structure. 
N91-27578/4/GAR 163,482 PC A03/MF A01 
NASA-TM-104099 


LARC-ITPI/, ine Ether 
N91-26378/0/GAR 


NASA-TM-104100 
= of Molecular Weight on Polyphenyiquinoxaline Prop- 


N91 N91-26977/2/GAR 162,281 PC A03/MF A01 
NASA-TM-104101 


all —. py omy! and Hien Bay —_ oa ative 
a Sharp Cone Bou Mach 4. 
NS127520/0/GAR 160, rd ‘A05/ME A01 


NASA-TM-104103 
Calculation of C ctive and Radiative Heating on the 
ons a Heatshield of the Aeroassist Flight canent 
N91-27486/0/GAR 163,259 PC A04/MF A01 
NASA-TM-104110 
Structural aoe and Aeroelastic Considerations for Hy- 


ic ‘ 

N91-27133/8/GAR 160,820 PC A03/MF A01 
NASA-TM-104116 

Ultrasonic Technique to Measure the Depth of Burn 


nds in H 
163,220 PC A08/MF A02 


162,282 PC A03/MF A01 





Wour jlumans. 
N91-27910/9/GAR 
NASA-TM-104349 


Concentrator Testing Usi ey 
NO12720477/GAR > ” 61,820 20 PG A03/MF A01 


NASA-TM-104372 
SS ames Routes to Silicon Carbide and Silicon Oxycarbide 
N91-26234/5/GAR 162,239 PC A03/MF A01 
NASA-TM-104376 
Model for the Scattering of omer Electromagnet- 
ic Fields from Dielectrics Exhibiting Thermally-Activated 


Electrical Losses. 
N91-26872/2/GAR 163,628 PC A03/MF A01 
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NASA-TM-104396 


Some Preliminary Results of Brush Seal/Rotor Interference 
Effects on Leakage at Zero and Low RPM Using a Ta- 


frost Rotor. 
91-27559/4/GAR 162,199 PC A03/MF A01 
NASA- eye 
ied High-Speed Imaging for the Icing Research Pro- 
NASA Lewis Resseh Center. ion 
91 "96490/3/GARN 162,121 PC A03/MF A01 
NASA-TM-104418 
Research and Development of Optical Measurement Tech- 
for ety Propulsion Research: A NASA Lewis 


Research Center 
N91-27511 7S GAR 162,123 PC A03/MF A01 
NASA-TM-104425 


Update on red of SPRE — at NASA L 
N91-27208/8/GAR 61,823 PC A02/MF A01 
NASA-TM-104449 


Study of Hs Speed Flows in an Aircraft Transition Duct. 
N91-26122/2/GAR 160,795 PC A12/MF A03 
NASA-TM-104461 


Exponential Integration Algorithms Applied to Viscoplasti- 

N91-27901/8/GAR 162,381 PC A03/MF A01 
NASA-TM- 104466 

- Analysis of Jet Mixing in Low Nox Flametube Combus- 


N91-26146/1/GAR 161,358 PC A03/MF A01 
NASA-TM-104467 

Coplanar Waveguide Feeds for Phased Array 

N91 27477/9/ AR 161,631 oat Ao2/ ME ‘A01 
NASA-TM-104471 

Preliminary ign of a Mobile Lunar Power Su 

N91-27611/3/GAR 161,828 PC 
NASA-TM-104472 

Effect of Tabs on the Evolution of an aes 

N91-27159/3/GAR 161,360 PC ASI ME A01 
NASA-TM-104483 

Soe « of an Axisymmetric Turbulent Jet by Multi-Modal 


NO1-26121/4/GAR 160,794 PC A02/MF A01 
NASA-TM-104485 
Ground Test Program for a Full-Size Solar Dynamic Heat 
Receiver. 


N91-27209/6/GAR 161,731 PC AQ2/MF A01 
NASA-TM-104490 
Sliding Wear of Self-Mated AL203-SiC Whisker Reinforced 


Composites at 23-1200 C. 
N91-27221/1/GAR 162,241 PC A03/MF A01 
NASA-TM-104491 


Spee Survey of Dynamic Analyses of Free-Piston 


NOT 1 BETO O/GAR 161,374 PC A02/MF A01 
NASA-TM-104496 
Surface Fatigue Life of M50nil and AISI 9310 Spur Gears 
R C Bars. 


and 5 
N91-27569/3/GAR 162,154 PC A02/MF A01 
NASA-TM-104499 


a Trace Gas Investigation of Fluid Transport 
in a Circular-to-R lar Transi Duct. 
NOL27i /6/GAR 798 PC A03/MF A01 


NASA-TM-104500 
Ka-Band Mmic Microstrip Array for High Rate Communica- 
tions. 


N91-27437/3/GAR 161,424 PC A02/MF A01 
NASA-TM-104501 
y + oy ee ge ' of Aerothermodynamic Effect on Dis- 
id Jets. 


integrating Li 
N91-27510/7/GAR 161,390 PC A02/MF A01 
NASA-TM-104504 


A. of Test Beds to Support the —— and 


Evolution = tation Freedom Power Sys 
NO1-27209/0/GA 161,822 PC A02/ ME A01 
NASA-TM-104509 


Recent ess in InP Solar Cell Resear: 
N91-27447/2/GAR 161,827 “be A02/MF A01 
NASA-TM-104510 


Development and Testi 


N91 56208 2s GAR 


NASA-TM-104511 
Solar Dynamic Power for Earth Orbital and Lunar Applica- 


N01 27214/6/GAR 161,826 PC A03/MF A01 
NASA-TM-104515 

EMTP System Lows Model of the PMAD DC Test Bed. 

N91-27206/2/GAR 161,821 PC A02/ME A01 
NASA-TM-104516 

Autogenous Pressurization of Cryogenic Vessels Using 


Sen. Vi Injection 
N91-27375/5/GAR 161,348 PC A02/MF A01 


NASA-TM-104517 
Characterization of Glass, Teflon, and Tantalum 
at High Temperatures. 
Non o7444/0/6 R 161,627 PC A02/MF A01 
ee a 


03/MF A01 


Ks My some. Subsystem for the 
Ore, bo PC A02/MF A01 


Aeroelastic Modal Characteristics of Mistuned Blade As- 
semblies: Mode Localization and Loss of Eigenstructure. 


N91-27591/7/GAR 
NASA-TM-104521 


Analytical Combustion/Emissions Research Related to the 

NASA High-Speed Research om. 

N91-27165/0/GAR 161,364 PC A03/MF A01 
NASA-TM-104522 


High-Speed Laser ne ima Based on Spectrally Re- 


ed Rayleigh Scattering. 
N91-27521/4/GAR 160,844 PC A02/MF AO1 
NASA-TM-104523 
poy CFD — for the Design of a Reacting 


hear Layer 
N91 OTIeA/S/GA 161,363 PC A03/MF A01 
NASA-TM-104527 
Evolving the SP-100 Reactor in Order to Boost kage Por Pay- 
loads Pa Geo and to Low Lunar Orbit Via Nuclear-| 
NOT27212/0/GAR 
NASA-TM-104529 
pe ge Evaluation of Oxidation and Reduction Effects 
the — Behavior and Global Microstructure of 


YBA2GU307 © 
162,145 PC A03/MF A01 


163,483 PC A03/MF A01 


163,031 PC A03/MF A01 


NS1-27575/0/GAR 
NASA-TM-104530 
From Differential to Difference Equations for First Order 


N91-27886/1/GAR 162,380 PC A02/MF A01 
NASA-TM-105142 

es n oe 4 Soph es jomgeeyt High ag pal Cc) 

janar Waveguide and boreett Line 

No127446/0/GAR 161,628 be A03/MF A01 
NASA-TM-105147 

NASA Lewis Integrated Propulsion and Flight Control Simu- 
tor. 
N91-27157/7/GAR 160,842 PC A03/MF A01 


NASA-TM-105151 
Neural Network Application to Aircraft Control System 


Design. 

N91-27167/6/GAR 160,824 PC A03/MF A01 
NASA-TM-105158 
ad for ' amet Radiators Based on the 


161,825 PC A02/MF A01 


Consideratio 
Liquid Sheet (LSR) Co 
N91-27213/8/GAR 

NASA-TP-3081 


Three-Dimensional Finite-Element Thermal/Mechanical An- 
ng Technique for High-Performance Traveling Wave 


N91-27436/5/GAR 161,626 PC A03/MF A01 
NASA-TP-3113 


Shock Wave Interaction with an Abrupt Area Change. 

N91-27140/3/GAR 160,800 PC A03/MF A01 
NASA-TP-3120 

Development of an Integrated Aeroservoelastic Analysis 

Program and Correlation with Test Data. 

N91-26113/1/GAR 160,874 PC A06/MF A02 


NAT-S-324 
Assessment of Research Needs for Wind Turbine Rotor 


Materials Techi 
N91-27612/1/GAR 161,808 PC A06/MF A02 
NATICK/TR-91/035 


Front End Analysis of Combat Field Feeding System Waste 


AD-A238 391/7/GAR 162,704 PC AO5/MF A01 
NAVSO-P-3580 
Scientific Information Bulletin. Volume 15, No. 4, October- 
990. 


December 1990. 

PB91-221911/GAR 162,637 PC A08/MF A02 
NAVSWC-TR-90-418 

Invariant Target Recognition Using Self-Organizing Net- 


Ss. 

AD-A238 252/1/GAR 161,597 PC A03/MF A01 
NAVSWC-TR-91-74 

Handwritten Character Recognition Using Feature Extrac- 

tion and Neural Networks. 

AD-A238 294/3/GAR 161,544 PC A03/MF A01 
NCEL-CR-91-007 

pow nme Pama a ee 

and Groundwater Decontamination — 

AD-A237 "956/8/GAR 162,073 


NCEL-R-936 
Seawater Hydraulics: A Multi-Function Tool System for U.S. 


Navy Construction Divers. 
AD-A237 947/7/GAR 163,165 PC A05/MF A02 
Bae eo 


Projections of Education Statistics to 2001: An Update. 
PB91-220418/GAR 161,052 PC A09/MF A03 


NCMS-88-MDFC-5 
ign Communication Systems (Form Features): State-of- 


the-Art R 
162,167 PC A05/MF A02 


- guages Soil 
PC ‘A19/MF A04 


eport. 
PB91-230953/GAR 
NCMS-88-MO-1 
World Class Manufacturing Operating Principles for the 


1990’s and Beyond. 

PB91-230383/GAR 162,190 PC A11/MF A03 
NCTRF-188 

Service War Test Evaluation of Structt 

fighters Gloves. 





1/Proximity Fire- 





NMRI-90-138 


AD-A238 490/7/GAR 
NDP-035 

Global geographic informa’ 

occurrences and other climatic 

al zones. 

DE91014949/GAR 
NEFES/91-17 


161,086 PC A03/MF A01 


data base of storm 
affecting coast- 


160,992 PC A14/MF A03 


Towards Understanding 

PB91-227355/GAR 
NEFES/91-18 

Abstracts of Papers Presented at the International S 

= on ium on Appcatons of Biotechnology to Tree Culture, 

Utilization. Held in Columbus, Ohio 

58.13 1991. 

PB91-226258/GAR 
NEPRF-TR-89-12 


162,773. PC A20/MF A04 


162,769 PC A08/MF A02 


Forecasters Handbook for the Arctic. 

AD-A238 424/6/GAR 160,989 PC A16/MF A03 

NIFS-PROC-7 
a of a Wi 


Not -27' mt 


0/GAR 
NIFS-75 


Effect of Energetic Particle Distribution on Bounce Reso- 
nance Excitation of the Ideal ing Mode. 
N91-27958/8/GAR 163, PC A03/MF A01 


NIFS-81 
Design and Fabrication of Forced-Flow Coils as an R/D 
N91-26937/3/GAR 163,388 PC A03/MF A01 
NIH/PUB-88-2959 
Institutional Administrator's Manual for Laboratory Animal 


Care and Use. 

PB91 -221002/GAR 160,889 PC A05/MF A01 
NIOSH-88-79896 

Occupational Diseases: NIOSH |: 

PB91-229690/GAR 
NIOSH-91-102 

Analytical” Lees and R: Criteria for the Proficiency 

sano Pm, 

PBOy 227859 161,173 PC A03/MF A01 

NIPER-535 


Effect of all ~ Seeahataaa EOR chemicals. 
DE91002246/GAR 162,840 PC A04/MF A01 


NIST/SP-432 


NIST Time and Frequency Services. 
PB91-231605/GAR 161,421 PC A03/MF A01 


NIST/SW/MT-91/011 
poe 80 (ASCIil): An Interactive System for Statistical 
Data Analysis 


(Version 7.0). 
PBO1-5070S4/ GAR 162,410 CP T06 
NIST/SW/MT-91/011A 
MUMPS Validation Suite for ANSI/MDC X11.1, 1984. Ver- 


sion 7.61. 
PB91-193185/GAR 161,521 PC A07/MF A02 
NIST/SW/MT-91/012 
OMNITAB 80 (UNIX): An twain System for Statistical 
ita Analysis. 


and Numerical Data .0. 
PB91-507962/GAR 162,411 CP T06 
NIST/SW/MT-91/014 


COBOL 85 Compiler Validation System (Version 3.1). 
PB91-508002/GAR 161,535 CP T99 


NIST/SW/MT-91/014A 
— 85 Compiler Validation System (Version 3.1). User 


Pao -215061/GAR 161,522 PC A10/MF A03 
NISTIR-4588 


on —— from Heavy Cur- 
163,392 A06/MF A02 


Instructional Module. 
162,581 PC A04/MF A01 


of Stack Effect. 
161,127 PC A03/MF A01 


General Routine for 

PB91-231589/GAR 
NISTIR-4596 

Task Decomposition and Algorithm erm pe for Real- 

Time Motion Control of a Continuous Mi Machine. 

PB91-231597/GAR 162,952 A03/MF A01 
NISTIR-4637 

Computer Implementation of a Discrete Set Algebra. 

PB91-231571/GAR 161,523 PC A03/MF A01 


NISTIR-4639 





Workshop Proceedings. 


aelneen taeroiens on 1-2, 1990. 
161,114 PC AQ4/MF A01 


Held in Baltimore 
POO 1.25 1560/0AR 
NISTIR-4640 
NIST Yo M 
PBS MsIesS/GAR 


NMCS-88-MDFC-10 





go pt eng 
160,772 PC A05/MF A01 


Automation Protocol; State-of-the-Art Study. 


a 
Volume 1 a. 
PB91 590061/ 162,168 PC A06/MF A02 


NMFS/FIA2/91-14 


1989. — 1008 "PC, 


Japanese Fisheries, 
PB91-227504/GAR PC 03 ME A01 


NMRI-90-138 
SE Sr ey Ree See ae 
AD-A238 071/5/GAR 161,210 PC A03/MF A01 


November 15, 1991 OR-65 
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NMRI-90-151 


Flow Cy Mi of ee lonized Caici- 
um in Single Cai with Indo-1 and Fluo- 
AD-A238 1 162,415 Not available NTIS. 


NMRI-91-27 


i of Ehrlichiae. 
AD-; 137/4 


NMRI-91-28 





162,500 Not available NTIS 


Operational | tion for 
ae 
096/2 


the Prevention of AIDS in the 
liao, Peru, 1988-1989. 

162,561 Not available NTIS 
NMRI-91-29 

ae Toward Malaria Preerythrocytic Vaccii 

AD-; 136/6 162,465 Not available NTIS 
NMRI-91-30 

Use of Adjuvant Containing Mycobacterial Cell-Wall Skele- 

ton, Lipid A, and Squalane in Malaria Cir- 

cumsporozoite Protein Vaccine. 

AD-A238 141/6 162,496 Not available NTIS 


NMRI-91-31 
Human Cytotoxic T ee. om the Plasmodium 


zoite Prot 
AD-A238 131/7 162 464 Not available NTIS 
NMRI-91-33 


Awake Porcine Model of Intraperitoneal Sepsis and Altered 


AD- 1398/0" 162,443 Not available NTIS 
gp ta 
pee ae Porcine Intraperitoneal Sepsis. 
AD ADS 140/8 162,444 Not available NTIS 
NMRI-91-35 


Receptor-Mediated Elimination of +: aan 
B Cells in X-Linked Immune-Deficient M 
AD-A238 135/8 162,416 “Not available NTIS 


NMRI-91-36 


HTLV-1 a in a HIV-1-Infected Peruvian Pi 

AD-A238 129. 162,562 Not avail 
NMRI-91-37 

Protection against Malaria by Vaccination with Sporozoite 

Surface Protein 2 Plus CS Protein. 

AD-A238 127/5 162,494 Not available NTIS 
NMRI-91-38 

Significance of kn gm in Colonization Resistance of Rab- 


bits Immunized with cter spp. 
162,495 Not available NTIS 


lation. 
NTIS 


NOAA-TM-ERL-WPL-198 
PROFILE: A Program to Generate Profiles from HARPO/ 
HARPA Environmental Models. 
PB91-208710/GAR 160,982 PC A04/MF A01 


NOAA-TM-NMFS-F/NWC-204 


Status of the Coastal Pacific — 
PBST 227793/ GAR 


NOAA-TM-NMFS-F/NWC-205 
pana a Lage een Patterns in the Catch of Pacific Whit- 


- bd it Zone during 1978-88. 
91 Bo7703/ GAR 160,8: PC A04/MF A01 
NOAA-TM-NWS-NHC-33 


Hurricane Tracking Using an Envelope Approach: Impacts 

upon Forecasts. 

PB91-227066/GAR 161,009 PC A03/MF A01 
NOAA-TM-NWS-NHC-35 

Annual Data and Verification Tabulation, Atlantic Tropical 


—- 1986. 
91-227546/GAR 161,013 PC AQ4/MF A01 
NOAA-TM-NWS-NHC-39 


Satellite Interpretation 
oan -227074/GAR 


/AA-TM-NWS-NHC-42 
— Data and Verification Tabulation Atlantic Tropical 


a 1988. 
91-227751/GAR 161,014 PC A08/MF A02 
NOAA-TM-NWS-NHC-43 

Annual Data and Verification Tabulation Eastern Pacific 


Tropical Cyclones 1988 

PB91-227769/GAR 161,015 PC A04/MF A01 
NOAA-TM-NWS-NSSFC-30 

Severe Local Storm Warning Verification: 

PB91-227520/GAR 161, 012 Be. A03/MF A01 
NOAA-TM-NWS-WR-213 

—. Zone Preformat, Temperature Guidance, and Verifi- 


POT 227405/GAR 161,011 PC AQ4/MF A01 
NOAA- = ge 

Marine R: pa Ceeponnee of Sp Deane Meeti 

(17th) on poe held in Ise, Mie Prefecture, Japan 4 


16-18, 1908. Satellite Symposium : October 
PB91-227785/GAR 60,900 PC A09/MF A02 


NOARL-JA-221-040-91 
Lamb and Creepii 
Shells Resonantly 
‘AD-A238 302/4 

NOARL-JA-252-039-89 
Optimal Estimation of Layback Distance for Marine Towed 
AD-A238 301/6 163,135 Not available NTIS 


OR-66 VOL. 91, No. 22 


Resource in 1990. 
901 PC A06/MF A02 


Messages: A User's Guide. 
161,010 PC A0S/MF A01 


Waves Around Submerged Spherical 
cited by Sound Scattering. 2: Further 


163,217 Not available NTIS 


NOARL-JA-252-063-89 
— Altitude Computation Using Multipath Acoustic 


a ¢ B 304/0 163,136 Not available NTIS 
NOARL-JA-322-040-90 


soe ten Quateeation: i Se Conate Soon date. 80 
ee Se Oe Vee see Eee oF ultiple 


Com 
Forci 

AD- 308/1 163,156 Not available NTIS 
NOARL-PR-90-065-321 


- ated LGeesrageetie | Image Understanding System. 


163,155 Not available NTIS. 
uaa anna 
Expert System Approach for Prediction of Maritime Visibility 
Obscuration. 
AD-A238 305/7/GAR 160,988 PC A02/MF A01 
NOARL-PR-90-097-321 
Evaluation of the nay 's Semi-Automated Mesoscale Anal- 


ysis genyet (SAMA: 
163,166 Not available NTIS 

cammnaseben 

Image Color Reduction and md 

AD- 307/3 
NOARL-PR-91-035-431 

An Evaluation of the = oA ge Forecasting Skill of 

poll ae Operational ‘red 

Al A238 903/2 
a me 


ications to 


i Data. 
746 Not available NTIS 





160,987 Not available NTIS 


tical Analogies between (Generalized) Lamb and 
Rayletgh Waves on Insonified, Submerged, Elastic, Hollow 
and Solid Curved 
AD-A237 977/4 163,215 Not available NTIS 
NOARL-TN-135 
Shallow Water RASP Upgrade. 
AD-A237 976/6/GAR 
a 
itting Seasonal Averages with a Continuous 
AD ose 300/8/GAR "63, 126 BC: A03/ ME A01 
ye mnie 1406 
ttle Group Alternative Coe: A Study of the 


SHE Non-Satellite Commu nel. 
AD-A238 037/6/GAR 161,393 PC A04/MF A01 


NPS-MA-001 

Sum of Distances in 

AD-A238 066/5/GAR 
NPS-MA-91-001 

Sum of Distances in Normed Spaces. 

AD-A238 066/5/GAR 162,363 PC A02/MF A01 
NPS-NS-91-005 


” 161,563 PC A03/MF A01 


Spaces. 
162,363 PC A02/MF A01 


America’s New National Security Strat 
AD-A238 068/1/ GAR 162, 
NPS-NS-9 1-006 


" PC A03/MF A01 


New National aay Strategy. 

AD-A238 067/3/GA _ 162,689 PC A03/MF A01 
NPS-6 1-90-006 

Validation of the Schwartz and Hon Algorithm at Low Graz- 


AB Aste i 162/2/GAR 163,124 PC A06/MF A02 
NPS71-87-001-REV-4 
a - Search, Detection and Localization Modeling. Re- 


AD A238 629/0/GAR 161,542 PC A05/MF A01 
NRD-41 
Encouraging Full-Time Use of Safety Belts among Current 


Part-Time Users. 

PB91-226928/GAR 163,819 PC A06/MF A02 
NRL-PUB-181-4830 

NRL Review 1991. 

AD-A238 665/4/GAR 
NRL-158-4831 


162,165 PC A12/MF A03 


NRL Review 1989-1990. 

AD-A238 612/6/GAR 
NSF/ISI-88138 

High Temperature Semiconductor Sensor for Bore Hole 


PB91 305755/GAR 163,645 PC A03/MF A01 
NSF/ISI-88152 


New Anode Materials for 
PB91-226167/GAR 


NTIA-91-275 
= of Millimeter-Wave Urban Betinge for Personal Com- 
Networks in 


nication 
PB91-227371 /GAR 16 1 412 PC A0S/MF A01 
NTSB/AAB-90/04 


162,674 PC A13/MF A03 


ieee Persulfat 
161,269 PC I ‘AOB/ ME At A01 


Reports - Brief Format, U.S. Civil and For- 
in Aviation Issue Number 4 of bay 
PI 90-916904/GAR 63,834 PC A18/MF A04 
NTSB/AAR-91/05 
Aircraft Accident Ri - Northwest Airlines, Inc., a 
1482 and 299, Runway incursion and Collision, Detroit 
a County Airport, Romulus, Michigan, De- 


Pag 910405/GAR 163,836 PC A08/MF A02 
NTSB/MAB-91/01 


Marine Accident Reports - Brief Format, issue Number 8, 
Reports Issued June 14, 1991. 


PB91-917301/GAR 
NTSB/PAR-91/01 

Pipeline Accident Report - Liquid —— Pipeline Rupture 

and Fire, Texas Eastern Products At ge line Company, North 


Blenheim, New York, March 13, § 
PB91-916501/GAR 163,804 PC A04/MF A01 


NUREG/CR-4659-V4/GAR 


( 2).A uy Pa wd pg I ay ogy 
Phase 2). A Fragi book on Eighteen Components. 
NUREG/GR-4660-Va/@an 


163,837 PC A06/MF A02 


63,083 
PC A03/MF A01 
NUREG/CR-4744-V5-N1/GAR 
iW ‘erm Embrittlement of Cast Duplex Stainless Steels 
R Systems. Semiannual Report, October 1989-March 
NUREG/CR-4744-V5-N1/GAR 163,084 
PC A03/MF A01 
NUREG/CR-4744-V5-N2/GAR 
Long-Term Embrittlement of Cast Duplex Stainless Steels 
— Systems. Semiannual Report, April-September 
NUREG/CR-4744-V5-N2/GAR 163,085 
PC A06/MF A02 
NUREG-0750-V33-N5/GAR 


Nuclear Sopiey tory Commission issuances, May 1991. 
NUREG-0750-V33-N5/GAR 
PC A08/MF ‘A02 


NWC/CNWS-5-91 
opens for NATO Multinational Maritime Forces (NMMFS). 
A238 649/8/GAR 161,064 PC A03/MF A01 
NWC-TP-6929 
Ka-Band Cubically S' 
AD-A238 004/6/GAI 
NWC-TP-7068 


U.S. Navy Insensitive Munitions Information System Muni- 
tion Status Information Center (User’s Guide). 
AD-A238 155/6/GAR 163,175 PC A04/MF A01 


NWC-TP-7075 
A Verification with " 
AD ASS? be 92: 70/GAR 


NWC-TP-7087 


Lithium Combustion: A R 
AD-A238 154/9/GAR 


NWC-TP-7088 


metric Turnstile Power Combiner. 
162,655 PC A10/MF A03 


and MICRO-CAP Ill. 
1,610 PC A04/MF A01 


eview. 
161,215 PC AQ4/MF A01 


Notable Achievements of the Naval Yo ae, Center 
AD-A238 425/3/GAR 162,669 PC A03/MF A01 


NWC-TP-7094 
Interpolation Properties of Feedforward Layered Neural 
Network: 


Ss. 

AD-A238 035/0/GAR 161,552 PC A03/MF A01 
NWC-TP-7104 

Effect ¢ eww on Thickness on Attenuation in Uniformly 


ADAZSB 084/3/GA 
AD-A238 034/3/GAR 163,276 PC A03/MF A01 
NWC-TP-7106 


Neuron Requirements for ification. 
AD-A238 003/8/GAR 161,551 PC A03/MF A01 
NWC-TP-7121 

Portable 45-Gigahertz Radar for Glint and Scintillation Stud- 


les. 
AD-A238 005/3/GAR 161,580 PC A03/MF A01 
NWC-TP-7124 


Fragmentation Model for Cylindrical Warheads. 
AD-A238 153/1/GAR 163,174 PC A03/MF A01 


NWC-TP-7138 
Coso Monitoring Program, October 1989 through Septem- 


AD-A238 396/6/GAR 161,795 PC A07/MF A02 
NWPO-EV-001-89 
1989 wildlife studies at Yucca Mountain, Nye County, 


DE91014310/GAR 162,959 PC A03/MF A01 
NWPO-EV-004-89 
Environmental management 
and reclamation mr for 
Yucca Mountain, 
DE91014313/GAR 
OCS/MMS-91/0004 


Fate and Effects of Nearshore Discharges of OCS Pro- 
duced Waters. Volume 1. Executive Sum 
PB91-229757/GAR 162,056 > AO4/MF A01 


OCS/MMS-91/0005 
Fate and —— of Nearshore Discharges of OCS Pro- 


duced Waters. Volume 2 
PB91 “229765/GAR 162,057 PC A16/MF A03 
OCS/MMS-91/0006 


Fate and Effects of Nearshore Discharges of OCS Pro- 
duced Waters. Volume 3. Appendices. 
PB91-229773/GAR 162,058 PC A11/MF A03 


OCS/MMS-91/0039 
Impacts of Oil and Gas Development on the Recreation 
and Tourism Off the Florida Straits. 
PB91-231001/GAR 162,092 PC A99/MF A06 


jectives, impact potential 
E site characterization at 


161,918 PC AO5/MF A01 
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OERR-9355.3-13 
National Technical Information Service: Records of Deci- 
sion Abstracts FY82-FY85. 
PB91-227363/GAR 161,980 PC A08/MF A02 
OHEA-R-375 
xicity Testing. 


Developmental Toxici 
PB91-231159/GAR 
ONERA-RF-19/7218-PY 

Etude de 


Capteurs de Pression sous Couche Limite Hydro- 
Turbulente (Study of Pressure Sensors in a Tur- 
bulnt Fyrodynamic Bou Boundary Layer (1 -~: 
PB91-231985/GAR 163,151 E05/MF E05 
ONERA-RF-37/3479-CY 
bs wre et Parallelisation du Code AEROLOG3D Ba 


162,621 PC A03/MF A01 


163,785 PC E05/MF E05 

ONERA-RSF-2/3717-CY 

Resolution des Equations de Navier-Stokes 3D | 

ible sur Mul 3D Incompressible Navier- 

Stokes Equati 

PB91- GA 
ONERA-RSF-85/1685-AY 

mensignnel (Validation of Methods for Pricing Drag 

mensionnel jethods for Predicting 

U: Two-Dimensional Calculations). 

PB91-157800/GAR 160,802 PC E05/MF E05 


160,803 PC E06/MF E06 


Transverse Cracking and 

PB91-159822/GAR 
ORNL/CDIAC-40 

Global geographic information 

occurrences and other climatic 

al zones. 

DE91014949/GAR 
ORNL/CON-319 

Analysis of annual thermal and moisture performance of ra- 

diant lems. 


barrier 

DE91014947/GAR 161,834 PC A07/MF A02 
ORNL/FMP-91/3 

ae of the Fossil Lewes Advanced 

h March 31, 1991. 

DE91015387/GAR 
ORNL/M-1064 

| LOCA assessment of an early gaa design 

for the Advanced Neutron Source 

DE91014943/GAR 163,077 PC AOS/MF A01 
ORNL/M-1512 

Building Thermal baie pea “yo Materials (BTESM) 

nk report for uildings Energy Re- 

search. Month ess yous Supe te 991. 

DE91015226/GAR 161, 436 PC A03/MF A01 
ORNL/SUB-85-27488/05 

Deformation and thermal fati 

= alloys. Final report, 

DE91014981/GAR 
ORNL/TM-11657 

Turbo Refrigerating Company 

DES TOTageN/GAR 
ORNL/TM-11712 

Se 6 eee ee cena em eee 

the Clean Air Act. 


revisions to 
DE91014122/GAR 161,844 PC AOS/MF A01 
ORNL/TM-11723 


Laser _— camera calibration. 

DE91014939/GAR 
ORNL/TM-11749 

See” Ft aeenten Cat fy a ee Se. 


Beeid14000/GAR 162,158 PC A03/MF A01 
ORNL/TM-11772 
Process simulator/trainer for the process inventory control 


system 20-MW freezer/sublimer. 
DE91014952/GAR 162,237 PC A07/MF A02 
ORNL/TM-1 175 — 


Nuclear vul: 


ation environment: 
DE91014963/GAR 
ORNL/TM-11779 
—— Branch Watershed surveying and mapping including 
to coordinate 


5291014064/GAR 162,814 PC A06/ME A02 


ORNL/TM-11795 
Federal faci mY eine ORNL t and re- 
—— J the ORNL active tow. Me ow keel rachouctive 
161,930 PC A0S/MF A01 


waste tank system. 
DE91015271/GAR 
ORNL/TM-11832 


Test Plan and ition for the Integrated 
System (IBS-P). 


—a 
DE91015056/GAR 162,678 PC A04/MF A01 
yg se i 
ind-user’s handbook for the Integrated Booking System 
Wit (IBS-P). 


162,258 PC E06/MF E06 


lem data base of storm 
affecting coast- 


160,992 PC A14/MF A03 


Research and 
terials Program, June 1, 1989 
162,215 PC A04/MF A01 


in high temperature aus- 
1990-December 31, 


162,296 PC A03/MF A01 


loo storage tet report. 
161,110 PC A04/MF A01 


” 161,558 PC A03/MF A01 


“o US M60A1 tank in an initial radi- 


HH code lem 
"163,099 A06/MF A02 


DE91014976/GAR 
ORNL/TM-11866 
Effecti of g p 


technology. 
DE91014969/GAR 
ORNL-6560 


163,838 PC A04/MF A01 





ping as a restoration 
162,034 PC AOS/MF A01 


of the Airlift Deployment Analysis 
162,677 PC A11/MF A03 


‘unctional description 
System (ADANS). 
91014977/GAR 
ORNL-6653 
Metals and Ceramics Division 


September 30, 1990. 
DE91014955/GAR 
ORNL-6658/R4 


Progress report for period 
162,214 PC A08/MF A02 


Environmental R tory Update Table, May 199 
DE91014946/GA 161,813 PC A087 MF A02 
ORS-KGG-R1 
Testing, Analysis, and Code Verifica’ Aerodynamics 
and Heat Transfer Related to T vo 
N91-27160/1/GAR 161,361 A03/MF A01 
OSM-575 
Seco a i Pa Me 
PB91-220343/GAR ig: Arona Shy, 
OSWER-9272.0-06 
Compendium of Federal Facilities Directives, 1984 and 


1985. 

PB91-921280/GAR 160,777 PC A03/MF A01 
OSWER-9347.3-10FS 

Guide to Obtaining No Migration Variances for CERCLA 

Remedial Actions. 

PB91-921367/GAR 162,004 PC A01/MF A01 
OSWER-9355.4-04FS 

Guide: Methods for Evaluating the Attainment of Cleanup 


Standards for Soils 
PB91-921365/GAR 162,002 PC A02/MF A01 
OSWER-9355.6-04 


ROD Annual R 
PB91-921277/GAR 
OSWER-9355.7-02 


Structure and yeaa of Five-Year R 
PB91-921369/GA\ 162,006 PC At A03/MF A01 
OSWER-9355.7-02FS1 


Structure and — of Five-Year Reviews. 
PB91-921368/GA\ 162,005 PC A01/MF A01 
OSWER-9360.4-02 


See oo OSE ee See 

peor on27ar -921273/GAR 161,903 PC A03/MF A01 
OSWER-9360.4-03 

Compendium of ERT Surface Water and Sediment Sam- 
Procedures. 


Paoios' 274/GAR 161,996 PC A03/MF A01 
OSWER-9360.4-06 


Compendium of ERT Groundwater —— Procedures. 
PB91-921275/GAR 161,99. A04/MF A01 
OSWER-9360.4-07 


Compendium of ERT Waste Sa Procedures. 
PB91-921276/GAR a PC A04/MF A01 
|WER-9360.4-08 


161,999 PC A24/MF A04 


Compendium of ERT Toxicity Testing Procedures. 
PB91-921271/GAR 161,995 PC A03/MF A01 


OSWER-9360.7-02 
lelease - E Response Notification 
7 User’s Manual fer eden, 
PB91-921287/GAR 162,001 PC A03/MF A01 
OSWER-9380.0-17FS 
pram the Use of Innovative Treatment Technologies in 
PB91 eR yoga. 162,003 PC AO1/MF A01 
OSWER-9380.1-14 
Technical 
PB91-921285/GAR 
OTT-9 
Municipal Solid Waste Composting: Be wreyg Health 
a Effects ort. Growth and Yield, Regulations, 
PB91-231639/GAR 161,988 PC A05/MF A01 
OQUEL-1849/90 


t Services for Superfund Site Remedi- 
162,000 PC A04/MF A01 


Assessment of Chamber Size Effects in the Calibration of 
‘In situ’ Tests in Sand. 
PB91-226282/GAR 161,336 PC E06/MF E06 


OUEL-1869/90 
Application of a Distributed Computer System to Automate 


bg eer ioning of Building 
PB91-226548/GA\ 161,113 PC E10/MF E10 


QUEL-1870/91 
Measurement of the Properties of Sand by the Cone Pres- 


suremeter Test. 
PB91-226555/GAR 161,337 PC E06/MF E06 
OUNP-90-16 
— Reaction Mechanisms in Medium Mass Nuclear 
lisions. 
PB91-226563/GAR 163,646 PC E07/MF E07 


OUNP-90-17 
Rotation of the Drip Superfluid in Pulsars: The 


Neutron-| 
Interaction and Pinning of Vortices. 


OUTP-91-12P 

PB91-226571/GAR 160,952 PC E06/MF E06 
OUNP-90-18 

Search for Neutral Higgs Bosons Using the DELPHI Detec- 


tor. 
PB91-226589/GAR 163,647 PC E06/MF E06 
OUNP-90-19 


Results from -— 


Recent i im 
PB91- 7/GAR E06/MF E06 


OUNP-90-20 


ia Errors. 
PB91- /GAR 


OUNP-91-01 


New Evidence for the 17-keV Neutrino. 
PB91-226613/GAR 163,649 PC E06/MF E06 


OUNP-91-02 


162,408 PC E06/MF E06 


Production at the LHC/LEP ‘e’-'p’ Collider. 


Li 
PB91- 1/GAR 163,650 E06/MF E06 
OUNP-91-05 


Properties of the K-Cs Bialkali Photocathode. 
}91-226639/GAR 163,651 PC E06/MF E06 


OUNP-91-07 

—- eae as oa. 

PB91- 7/GAR 163, PC E06/MF E06 
OUNP-91-08 

E a Detection Using Tunnel 

J on Single Crystal Sticon. 

PB91 226054) GAR 183,009 PC E06/MF E06 
OUNP-91-09 


Proton Mi py of ircuit Layer Stn 
PB91-226662/GAR 161,681 PC E06/MF E06 
OUNP-91-10 





Experimental Status of the 17-keV Neutrino. 
PB91-226670/GAR 163,654 PC E06/MF E06 


OUNP-91-11 


PaeT-226080/GAR 


OUNP-91-13 


Estimat tic Errors (Revised). 
PBOT 220084 GAR, 162,409 PC E06/MF E06 
OUNP-91-14 


E and Angular Distribution Calculations for Pre-Equilib- 

num 

PB91-226704/GAR 169,656 PC E06/MF E06 
OUNP-91-15 

in Distribution in Heavy-lon 

PBs -226712/GAR 
OUTP-90-14P 

Segoe Fluctuations in Lattice QCD: An Exploratory 

PB91-229856/GAR 163,672 PC E06/MF E06 
OUTP-90-35S 


163,655 PC E06/MF E06 


Fusion. 
163,657 PC E06/MF E06 


of Single Hole t-J Model. 
163,658 PC E06/MF E06 


Small Cluster 

PB91-226720/' 
OUTP-90-38P 

Quantum Algebraic Geometry of Superstring Compactifica- 

PB91-226746/GAR 163,660 PC E06/MF E06 
OUTP-90-39P 

Dirac’s Methods for apes Systems and Gauge-Fixing 


PB91-226753/GAR 163,661 PC E06/MF E06 


om and Normal Solutions in 
1-226761/GAR 
OUTP-90-42P 


Quantum Mechanics. 
163,662 PC E06/MF E06 


for Casimir Energies, with 
Consistent Soliton of the E i 
PB91-226779/GAR 163,663 


Pure —- Theories. 
PB91-226787/GAR 


OUTP-90-46P 


to the 
Action. 
PC E06/MF E06 


163,664 PC E06/MF E06 


Universal Definition of the Phase. 
PB91-229781/GAR 163,665 PC E06/MF E06 
OUTP-91-01P 


Equivalence of Some Three-Generation Calabi-Yau Mani- 


folds. 
PB91-229799/GAR 163,666 PC E06/MF E06 
OUTP-91-03P 


Quantum Action Phases. 
PB91-229807/GAR PC E06/MF E06 
OUTP-91-04P 

Quantized Vortices in 2-Dimensional Superfluids and Gen- 

eralized Hamiltonian 

PB91-229815/GAR 163,668 PC E06/MF E06 
OUTP-91-05P 


Wess-Zumino Terms in Excitonic-insulator Models. 
PB91-229823/GAR 163,669 PC E06/MF E06 


OUTP-91-11P 


Definition of the Real Geometric 
PB91-229831/GAR 


OUTP-91-12P 
Definition of the Complex Geometric Phase. 
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163,66: 


Phase. 
163,670 PC E06/MF E06 
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NTIS ORDER/REPORT NUMBER INDEX 


PB91-229849/GAR 
OUTP-91-15P 


R Violation = Hadron Colliders. 
Peat 229064/GA 163,673 


OUTP-91-16P 


163,671 PC E06/MF E06 
PC E06/MF E06 


Pbor oosere GAR 
OUTP-91-20P 


163,674 PC E06/MF E06 


PB91-229880/GAR 163,675 PC E06/MF E06 
in Lattice G: Theory. 
163, PC E07/MF E07 


ap ey of the ee, of Natural Gas as a Mitigat- 


Bot ery 4 paleamaaal 161,787 PC A03/MF A01 
PAT-APPL-5-263 894 


ew Res Recoverable Acoustic Sensor V: 
PATENT-5 003 514 161,567 Not sane NTIS 


PAT-APPL-5-394 388 


Air-Surface-Missile Data Link System. 

PATENT-5 004 185 161,411 Not available NTIS 
PAT-APPL-5-311 695 

Stationary Probability Integrator S 

PATENT-5 008 $30" — Wen 1a Not available NTIS 
PAT-APPL-6-612 286 

Combined Mine Safety Deployment and Activation S' 

PATENT-5 005 482 163,182 Not avail 
PAT-APPL-7-073 025 

Substituted Silyl-Terminated Compounds and Polymers 


PATENT-4 935 479 161,286 Not available NTIS 
PAT-APPL-7-203 374 


ees Differential Det 
PATENT-5 007 068 


161,425 available NTIS 
PAT-APPL-7-250 004 


Films of Dithiolene Complexes in Gas-Detecting Microsen- 


sors. 
PATENT-4 992 244 161,577 Not available NTIS 
PAT-APPL-7-292 124 


NTIS. 


All 5 Sch 


Dynamic R 
eae © 
PATENT-5 031 089 satetae 


PAT-APPL-7-292 130 





for Distributed Heter- 
" 161,473 Not available NTIS 


Method and tus for Sensor Fusion. 
PATENT-5 147 161,591 Not available NTIS 


PAT-APPL-7-331 551/GAR 


tng jemapper for Image Processi 
PAT-APPL-7-331 551/GAR = ves 162,753 
PC NO3/MF A01 

PAT-APPL-7-352 327 

Synthesis of Phthalonitrile Resins Containing Ether and 

imide ry 77 

PATENT-5 078 161,194 Not available NTIS 
PAT-APPL-7-361 078 

Optical Communication System Having a Wide-Core Single- 

Mode Planar W: ; 

PATENT-4 961 618 161,410 Not available NTIS 
PAT-APPL-7-376 488 

Plasma Gun with Coaxial Powder Feed and Adjustable 


Cathode. 
PATENT-4 990 739 163,407 Not available NTIS 
PAT-APPL-7-381 240 


Arc-Textured High Emittance Radiator Surfaces. 
PATENT-5 012 162,231 Not available NTIS 


PAT-APPL-7-387 913/GAR 
a tic valve. 
PAT-, PPL-7-387 913/GAR 


PAT-APPL-7-388 870/GAR 


161,595 
PC NO3/MF A01 


Fiber optic diffraction seating 
PAT-APPL-7-388 870/GAR 163,328 
PC NO3/MF A01 
PAT-APPL-7-388 880/GAR 
Diffraction gratings used as identifying markers. 
PAT-APPL7-388 880/GAR 62,124 
PC NO3/MF A01 
PAT-APPL-7-389 471/GAR 
Method and apparatus for improved gas-solids separation. 
PAT-APPL-7-389 471/GAR 161,877 
PC NO3/MF A01 
PAT-APPL-7-390 810/GAR 
PAT-APPL-7-390 810/GAR 161,596 
PC NO3/MF AO1 
PAT-APPL-7-390 853/GAR 


with stable low-energy thermite igniting system. 
T-APPL-7-390 853/GAR 163, 178 
PC NO3/MF A01 


PAT-APPL-7-394 993/GAR 


Multi-source solar simulator using single source. 
PAT-APPL-7-394 993/GAR atte 5 161,830 
PC NO3/MF A01 
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PAT-APPL-7-395 124/GAR 


i ture phase det 
PAT-APPL-7-395 124/GAR 161,620 
PC NO3/MF A01 
PAT-APPL-7-397 617/GAR 

oe for onan low-resistivity electrical contacts for 

PAT-APPL-7-97 617/GAR f 161,654 
PC NO3/MF A01 
PAT-APPL-7-398 575/GAR 


Method for improving weldability of nickel eet 
PAT-APPL-7-398 578/GAR 162,342 
PC NO3/MF A01 


PAT-APPL-7-398 577/GAR 
Method and device for controlling plume during laser weld- 
PAT-APPL-7-398 577/GAR 162,177 

PC NO3/MF A01 

PAT-APPL-7-398 578/GAR 

Process and apparatus for 


from reactor fuel YY 
PAT-APPL-7-398 578/GAR 


of fissionable materials 
lution. 
163,063 
PC NO3/MF A01 
PAT-APPL-7-398 585/GAR 
8 oy upconversion laser. 
PAT-APPL-7-398 585/GAR 163,329 
PC NO3/MF A01 
PAT-APPL-7-400 621/GAR 


Integrated injection-locked semiconductor diode laser. 
PAT-APPL-7-400 621/GAR 163,330 
PC NO3/MF A01 


PAT-APPL-7-400 851/GAR 
Ferroelectric optical i comparator. 
PAT-APPL-7. 851/GAR 161,648 

PC NO3/MF A01 

PAT-APPL-7-400 856/GAR 
Method for producing microporous polyurethane bodies and 
bodies so q 
PAT-APPL-7-400 856/GAR 162,457 

PC NO3/MF A01 

spon 174 

lanar Fiber-Optic Interferometer Acoustic Sensor. 
PATENT’ 994 668 161,566 Not available NTIS 
yeep 003/GAR 

ieee t lor monitoring x-ray beam alignment. 
PA APPL-7-408 003/GAR 163,637 
PC NO3/MF A01 

PAT-APPL-7-406 004/GAR 
calibration tus. 
PAT APPL 40 OO4/GAR menue 163,638 
PC NO3/MF A01 

PAT-APPL-7-406 009/GAR 
Low density, resorcinol-formaldehyde aerogels. 
PAT-APPL-7-406 009/GAR 162,315 

PC NO3/MF A01 

PAT-APPL-7-406 010/GAR 


PRTAPPL. 7-406 1 y GAR 


PAT-APPL-7-406 017/GAR 


163,179 
PC NO3/MF A01 
tical fiber stripper positioning apparatus. 
PRTSAE APPL-7-406 017/GAR - 161,655 
PC NO3/MF A01 
PAT-APPL-7-412 713/GAR 
Non-intrusive beam power monitor for high power pulsed or 
continuous wave lasers. 
PAT-APPL-7-412 713/GAR 163,331 
PC NO3/MF A01 
PAT-APPL-7-414 359/GAR 
Improved bellows sealed plug 
PAT-APPL-7-414 359/GA 162,186 
PC NO3/MF A01 
PAT-APPL-7-417 110/GAR 


Remote control for anode-cathode adjustment. 
PAT-APPL-7-417 110/GAR 162,187 
PC NO3/MF A01 


PAT-APPL-7-417 146/GAR 
Nondestructive method for chemically machining crucibles 
or molds from their enclosed and 
PAT-APPL-7-417 146/GAR 162,350 
PC NO3/MF A01 
PAT-APPL-7-418 069/GAR 
Multipulsed dynamic moire interferometer. 
PAT APPLTai8 069/GAR 163,392 
PC NO3/MF A01 
PAT-APPL-7-418 320/GAR 
Airborne Rescue System. 
PAT-APPL-7-418 320/GAR 160,828 
PC NO3/MF A01 
PAT-APPL-7-418 613/GAR 


Cue contaminant separator. 
PAT-APPL-7-418 613/GAR 162,044 
PC NO3/MF A01 
PAT-APPL-7-420 411/GAR 


Firearm equipped with live round inhibiting means and 
method of making same. 


PAT-APPL-7-420 411/GAR 163,180 
PC NO3/MF A01 
PAT-APPL-7-420 433/GAR 
es laser. 
PAT-APPL-7-420 433/GAR 163,333 
PC NO3/MF A01 
PAT-APPL-7-420 488/GAR 


Improved molten metal containment vessel with rare earth 
oxysulfide or sulfide protective coating thereon and method 


of same. 
PAT APPL 450 488/GAR 


PAT-APPL-7-421 043/GAR 
anon pon age and method of preparation of solid state dye 
PAT-APPL-7-421 043/GAR 


62,343 
PC Nos/MF A01 


163,334 
PC NO3/MF A01 
PAT-APPL-7-422 479/GAR 
Integrated coke, asphalt and jet fuel production process 
and ss. 
PAT- -7-422 479/GAR 161,781 


PC NO3/MF A01 
PAT-APPL-7-423 165/GAR 


and small 
T-APPL-7-423 169,335 
PC NO3/MF A01 
PAT-APPL-7-423 174/GAR 
Nested-cone transformer antenna. 
PAT-APPL-7-423 174/GAR 161,606 
PC NO3/MF A01 
PAT-APPL-7-424 pooatntd 


PAT-APPL-7-424 O28/GAA 161,169 


PC NO3/MF A01 
PAT-APPL-7-428 540/GAR 


Ring laser an at a single frequency. 
PAP APPL Tae 540/ 163,336 
PC NO3/MF A01 

PAT-APPL-7-428 681/GAR 

Neutron activated switch. 

PAT-APPL-7-428 681/GAR 163,042 
PC NO3/MF A01 
PAT-APPL-7-432 recency 


PC NO3/MF A01 
PAT-APPL-7-435 092/GAR 
Solid-state radioluminscent compositions and 
PAT-APPL-7-435 092/GAR nn een 162,316 
PC NO3/MF A01 
PAT-APPL-7-436 573/GAR 
Low profile thermite igniter. 
PAT-APPL-7-436 573/GAR 163,207 
PC NO3/MF A01 
PAT-APPL-7-441 025/GAR 
Comin sae oe process for 
PATAPPL Teas -7-441 02! 028/GAR 162,227 
PC NO3/MF A01 
PAT-APPL-7-441 582/GAR 


ionization detector for a 
-7-441 582/GAR - 161,170 
PC NO3/MF A01 


Gas 

PAT- 
‘oe 7-443 539 
Phase Ambiguity Resolution for Offset QPSK Modulation 

PATENT-5 025 455 161,426 Not available NTIS 
PAT-APPL-7-446 345/GAR 

Laser for modulated interferometry. 

PATAPPL 446 3467 QAR 163,398 

PC NO3/MF A01 

PAT-APPL-7-447 475/GAR 

Conducting fiber compression 

PAT-APPL-7-447 475/GAR 162,253 
PC NO3/MF A01 
PAT-APPL-7-448 475/GAR 

E electrochemcial sensor 

PAT-APPL-7-448 475/GAR 162,485 
PC NO3/MF A01 
PAT-APPL-7-449 181/GAR 

PAT-APPL-7-449 181/GAR 
PAT-APPL-7-454 607/GAR 

I SQUID 

PAPAPPL-7-454 17/GAR 
PAT-APPL-7-454 608/GAR 


Fuel cell water worepert. 
PAT-APPL-7-454 608/GAR 


161,193 
PC NO3/MF A01 


and gradiometry. 
161,622 
PC NO3/MF A01 


161,810 
PC NO3/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PAT-APPL-7-457 462/GAR 
Repeat on input for data flow computers. 
PAT-APPL-7-457 462/GAR 
PAT-APPL-7-459 211 
Room-Temperature, Flashpumped, 1.96 Micron Solid State 
PATENT-5 003 547 169,346 Not available NTIS 
PAT-APPL-7-460 464/GAR 


SP eee negative ion and neutral beam source. 
‘APPL-7-460 464/GAR 163,639 
PC NO3/MF A01 


161,520 
PC NO3/MF A0i 


PAT-APPL-7-460 465/GAR 


Fine coal cleaning via the micro-mag process. 
PAT-APPL-7-460 465/GAR 161,782 
PC NOS/MF A01 


6 102 Not Not available NTIS 


PAT-APPL-7-461 591/GAR 162,140 
PC NO3/MF A01 


PAT-APPL-7-461 566 


PATENT-5 oF 7a mee 


PAT-APPL-7-461 591/GAR 


aro ee ite 596/GAR 
for enhancing microbial motility. 
1 596/GAR 162,510 
PC NO3/MF A01 


PAT AP APPL 7 


nt 4 597/GAR 


Glass matrix 

PAT-APPL-7-461 461 597/GAR 163,190 
PC NO3/MF A01 
PAT-APPL-7-461 964/GAR 


PAT APR 461 SoalGAR — 161,649 


PC NO3/MF A01 
PAT-APPL-7-462 251/GAR 


VUuV 4 
PATAPPE Tags 251/GAR 


PAT-APPL-7-465 842/GAR 


PATRPPLT 65 BA2/GAR OO 61,108 


PC NO3/MF A01 


161,680 
PC NO3/MF A01 


PAT-APPL-7-469 897/GAR 
paren sar hy own of particles for use in fabricating su- 
sant pes boy et maar magnetic materials. 
AT-APPL-7: 7/GAR 163,463 
PC NO3/MF A01 
PAT-APPL-7-469 996/GAR 
ones planar-buried-heterostructure diode laser. 
PAT-APPL-7-469 996/GAR 163,337 
PC NO3/MF A01 
PAT-APPL-7-471 341/GAR 


PA APPT 71 341/GAR 


PAT-APPL-7-471 342/GAR 


161,811 
PC NO3/MF A01 


Variable volume calibration apparatus. 
PAT-APPL-7-471 342/GAR 162,125 
PC NO3/MF A01 
PAT-APPL-7-471 343/GAR 
Char-water fuel and method of making. 
PAT-APPL-7-471 343/GAR 161,783 
PC NOS/MF A01 
PAT-APPL-7-472 546/GAR 
High speed, long distance, data transmission multiplexing 
PAT-APPL-7-472 546/GAR 161,408 
PC NO3/MF A01 
PAT-APPL-7-472 548/GAR 


PAT APBLT 472 548/GAR 


PAT-APPL-7-472 924/GAR 
Toroids as NMR detectors in metal pressure probes and in 


flow systems. 
PAT-APPL-7-472 924/GAR 


161,607 
PC NO3/MF A01 


163,043 

PC NO3/MF A01 
PAT-APPL-7-473 242 

Fluid-Loop Reaction System. 

PATENT-5 026 008 
PAT-APPL-7-473 792/GAR 

Vacuum deposition of non-protein materials for use in anti- 

PAT-APPL-7-473 792/GAR 


163,269 Not available NTIS 


162,499 
PC NO3/MF A01 
PAT-APPL-7-473 794/GAR 
Water treatment method. 
PAT-APPL-7-473 794/GAR 162,045 
PC NO3/MF A01 
PAT-APPL-7-473 800/GAR 
Positive contact, self retaining bearing seals. 
PAT-APPL-7-473 800/GAR 162,156 
PC NO3/MF A01 
PAT-APPL-7-474 906/GAR 


Acoustic emission feedback control for control of boiling in 
@ microwave oven. 


PAT-APPL-7-474 906/GAR 161,116 


PC NO3/MF A01 
PAT-APPL-7-476 Ne 
Diffractometer data collecting method and apparatus. 
PAT-APPL-7-476 Mea/GAR 163,464 
PC NO3/MF A01 
PAT-APPL-7-476 186/GAR 


Coated x-ray filters. 
PAT-APPL-7-476 186/GAR 


PC NO3/ME ADT 
PAT-APPL-7-478 327/GAR 
PATAPPLY-498 227/688 
PAT-APPL-7-478 328/GAR 
PAT-APPL-7-478 371/GAR 
PAPAPPL 7-478 971/GAR artes 
PAT-APPL-7-478 375/GAR 


Method of —— a molten metal liquid pool volume. 
PAT-APPL-7-478 375/GAR 162,141 
PC NO3/MF A01 


161,171 
PC NO3/MF A01 


161,172 
PC NO3/MF A01 


162,486 
PC NO3/MF A01 


PAT-APPL-7-478 376/GAR 
Porous silicon formation and etching process for use in sili- 


PAT-APPL-7-478 376/GAR 


PAT-APPL-7-484 321/GAR 


Off-set stabilizer for tor output. 
PAT-APPL-7-484 321/GAR 


162,228 
PC NO3/MF A01 


161,623 

PC NO3/MF A01 
PAT-APPL-7-486 323 

Scheiner-Principle Pocket Accommodation Tai for Self Evaluation 


and Bio-Feedback ining. 

PATENT-4 997 269 62,458 Not available NTIS 
PAT-APPL-7-486 660/GAR 

pee gg the de electric field and other toka- 

PAT-APPL-7-486 660/GAR 163,399 
PC NO3/MF A01 
PAT-APPL-7-490 229/GAR 

Method and apparatus for data decoding and ing. 
PAT-APPL-7-490 229/GAR ™ 161,471 

PC NO3/MF A01 

PAT-APPL-7-490 892/GAR 

Video communications 

PAT-APPL-7-490 892/GAR 161,409 
PC NO3/MF A01 
PAT-APPL-7-490 895/GAR 

Method of bonding single crystal quartz by field-assisted 


PAT-ABPL-7-490 895/GAR 


PAT-APPL-7-490 896/GAR 
material with enhanced properties and 
method of its cture. 
PAT-APPL-7-490 896/GAR 162,218 
PC NO3/MF A01 
PAT-APPL-7-494 286/GAR 
PAT-APPL-7-494 286/GAR 


PAT-APPL-7-496 712/GAR 


Multiple direction vibration fixture. 
PAT-APPL-7-496 712/GAR 


163,044 
PC NO3/MF A01 


162,744 
PC NO3/MF A01 
PAT-APPL-7-499 120/GAR 
Optical pattern recognition architecture implementing the 
mean- correlation algorithm. 
PAT- L-7-499 120/GAR 161,472 
PC NO3/MF A01 
PAT-APPL-7-499 602/GAR 
High throughput liquid absorption preconcentrator sampling 
PAT-APPL-7-499 602/GAR 161,040 
PC NO3/MF A01 
PAT-APPL-7-500 337 


Dual Demodulating Circuit Tracer. 
PATENT-4 998 059 162,135 Not available NTIS 
PAT-APPL-7-501 210/GAR 
Resonantly photo-pumped nickel-like erbium x-ray laser. 
PAT-APPL-7-501 210/GAR 163,338 
PC NO3/MF A01 


PAT-APPL-7-502 589/GAR 
Method of correcting eddy current magnetic fields in parti- 
cle vacuum chambers. 
PAT-APPL-7-502 589/GAR 163,640 
PC NO3/MF A01 
PAT-APPL-7-511 127 


Recycling Dosimet 


Method of 
PATENT-5 003 180 "6 1,088 Not available NTIS 


162,217 
PC NO3/MF A01 


PAT-APPL-7-607 350/GAR 


PAT-APPL-7-516 374 
Radiator of Microwave and Infrared Energy to Simulate 


> 
PATENT-5 012 250 162,136 Not available NTIS 
PAT-APPL-7-518 619/GAR 


Stabilized Square Parachute. 
PAT-APPL-7-518 619/GAR 163,267 
PC NO3/MF A01 
PAT-APPL-7-527 966/GAR 

| aati Line Narrowing of Optical Parametric Oscilla- 

PAT-APPL-7-527 966/GAR 163,339 
PC NO3/MF A01 
PAT-APPL-7-539 958 


PATENT-5 015 083 767,650" Not avallablo NTIS 
PAT-APPL-7-544 297/GAR 

Composite Material for EMI/EMP Hardening Protection in 

PAT-APPL-7-544 297/GAR 163,140 
PC NO3/MF A01 
PAT-APPL-7-544 298/GAR 

Method for Providing Emi/EMP Hardening and Breakdown 


ee pore Materials. 
PAT-APPL-7-544 298/GAR 


PAT-APPL-7-553 040/GAR 


163,406 
PC NO3/MF A01 


NS soa Fiber Refractometer. 
PAT-APPL-7-553 040/GAR 161,573 
PC NO3/MF A01 
PAT-APPL-7-553 499 


, : 
PATENT-5 010 

PAT-APPL-7-560 924 
Optical Joint Correlator for Real-Time Image Tracking and 


PATENTS 220 169,348 Not available NTIS 
PAT-APPL-7-564 234 
Aerial Flare and Igni 
PATENT-5 003 881 
PAT-APPL-7-564 892 


163,184 Not available NTIS 


163,181 Not available NTIS 





Projectiles with Hydrogen Gas Generated from 
Titanium-Water Reactions. 

PATENT-5 010 804 163,183 Not available NTIS 
PAT-APPL-7-573 971/GAR 


In-Line Load Cell for 


Flexible Strength Member Materials. 
PAT-APPL-7-573 971/GAR 


162,142 
PC NO3/MF A01 
PAT-APPL-7-589 703 


Hee a ing Seat for Fighter Aircraft. 
PAT-APPL-7-589 73. 160,829 Not available NTIS 
PAT-APPL-7-590 182/GAR 

PAT-APPL-7-590 182/GAR 162,175 

PC NO3/MF A01 

PAT-APPL-7-590 704 

Progressive Phase-Rotman-Turner Lens Feed Transmission 

PATENT-5 003 315 161,608 Not available NTIS 
PAT-APPL-7-591 210/GAR 

Advanced Spider Fixture. 

PAT-APPL-7-591 210/GAR 162,188 
PC NO3/MF A01 
PAT-APPL-7-591 643/GAR 

ae Data Registration and Differencing Compression 

oats APPL-7-591 643/GAR 163,641 
PC NO3/MF A01 
PAT-APPL-7-592 035/GAR 

Ring Damper for Structureborne Noise Suppression in 


PAT ADDL 7 502 035/GAR 


PAT-APPL-7-594 537/GAR 


162,157 
PC NO3/MF A01 


Contamination Capacitance Probe System. 
PAT-APPL-7-594 537/GAR 163,642 
PC NO3/MF A01 
PAT-APPL-7-596 133 
PATENT-5 027 182 163,347 Not available NTIS 
PAT-APPL-7-601 213/GAR 
Expendable Virtual Vertical Sensing Array. 
PAT-APPL-7-601 213/GAR 161,565 
PC NO3/MF A01 


PAT-APPL-7-601 954/GAR 
Protein Crystal Growth Tray Assembly. 
PAT-APPL-7-601 954/GAR 


PAT-APPL-7-603 052 


Dual Tank with Telltale Drain. 
PATENT-5 027 860 161,309 Not available NTIS 


PAT-APPL-7-607 350/GAR 
Magnetostrictive Linear Motor. 
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PAT-APPL-7-607 350/GAR 163,643 
PC NO3/MF A01 

PAT-APPL-7-607 390/GAR 

Buried Heterostructure Laser Modulator. 
PAT-APPL-7-607 390/GAR 161,656 
PC NO3/MF A01 
PAT-APPL-7-607 955/GAR 
Field-Emitting Arrays. 


Metal-Glass Composite 
PAT-APPL-7-607 955/GAR 700 
PC NO3/MF A01 


PAT-APPL-7-608 452/GAR 


San Omen and Viewing Systems with Undistort- 
ed ition and Reduced or wrayer Errone- 
caution cmt 4 eens ae Special Effects wud 
PAT-APPL-7-608 452/GAR 163,340 
PC NO3/MF A01 


PAT-APPL-7-608 494/GAR 
Passive Laminar Flow Control of Crossflow Vi 
PAT-APPL-7-608 494/GAR 160,801 
PC NO3/MF A01 
PAT-APPL-7-608 764/GAR 


Gates Soliton Source. 
PAT-APPL-7-608 764/GAR 163,341 
PC NO3/MF A01 
PAT-APPL-7-615 668/GAR 

Se ne Oe Cadentns: Hates tietny Seatyy- 

PAT APPL-7-615 668/GAR 162,183 
PC NO3/MF A01 
PAT-APPL-7-615 733/GAR 


pe | Vv Measurement 
PAT-APPL-7-615 733/GAR 


PAT-APPL-7-618 790/GAR 
Microwave Temperature Profiler for Clear Air Turbulence 


Prediction. 
PAT-APPL-7-618 790/GAR 


System. 
162,126 
PC NO3/MF A01 


160,981 
PC NO3/MF A01 
apa 854/GAR 


~ ry ae Ablative Coating. 
PATS APPL-7-618 854/GAR 162,229 
PC NO3/MF A01 


PAT-APPL-7-619 567/GAR 
Nuclear Magnetic Resonance Imaging with Short Gradient 
PAT-APPL-7-619 567/GAR 163,644 
PC NO3/MF A01 
PAT-APPL-7-621 685/GAR 
Method of Steering the Gain of a Multiple Antenna Global 
Positioning System Receiver. 
PAT-APPL-7-621 685/GAR 163,013 
PC NO3/MF A01 
PAT-APPL-7-632 707/GAR 
Transient Flowmeter Calibration Facility. 
PAT-APPL-7-632 707/GAR 162,189 
PC NO3/MF A01 
PAT-APPL-7-632 708/GAR 
Transient Flow System. 
PAT-APPL-7-692 708/GAR 
PAT-APPL-7-632 709/GAR 


Transient Impeller Test Facility. 
PAT-APPL-7-632 709/GAR 162,127 
PC NO3/MF A01 


163,268 
PC NO3/MF A01 


PAT-APPL-7-632 872/GAR 
Flowmeter for U Fluid Flow. 
PAT-APPL-7-632 872/: 162,128 
PC NO3/MF A01 
PAT-APPL-7-633 746/GAR 


Real Time Pre-| R 
PAT-APPL-7-633 33 7a6/OAR _— ome 342 
PC NO3/MF A01 


PAT-APPL-7-636 531/GAR 


Electromagnetic Attachment 
PAT-APPL-7-636 531/GAR 162,150 
PC NO3/MF A01 
PAT-APPL-7-638 600/GAR 
Purification System. 
PAT-APPL-7-638 600/GAR 161, 1: 
PC NO3/MF ‘01 
PAT-APPL-7-640 775/GAR 
Two Dimensional Vernier. 
PAT-APPL-7-640 775/GAR 161,388 
PC NO3/MF A01 
PAT-APPL-7-645 089/GAR 
Poly(1,3,4-Oxadiazoles) Via Aromatic Nucleophilic Displace- 
PAT-APPL-7-645 089/GAR 161,200 
PC NO3/MF A01 
PAT-APPL-7-645 972/GAR 
ictive Roller Drive Motor. 
PAT-APPL-7-645 972/GAR 161,632 
PC NO3/MF A01 
PAT-APPL-7-647 902/GAR 
Multi-Heat Addition Turbine Engine. 


OR-70 VOL. 91, No. 22 


PAT-APPL-7-647 902/GAR 161,366 
PC NO3/MF A01 
PAT-APPL-7-647 903/GAR 
Bulk Plasma Generation. 
PAT-APPL-7-647 903/GAR 163,400 
PC NO3/MF A01 
PAT-APPL-7-648 696/GAR 
He lh Data Rate Communications System Using Long 
PAT-APPL-7-648 696/GAR 161,431 
PC NO3/MF A01 
PAT-APPL-7-648 772/GAR 
Metallic Threaded Fastener. 
PAT-APPL-7-648 772/GAR 162,219 
PC NO3/MF A01 
PAT-APPL-7-652 156/GAR 
Pyrite Cathode Material for a Thermal Battery. 
PAT-APPL-7-652 156/GAR 161,702 
PC NO3/MF A01 


PAT-APPL-7-652 821/GAR 
PAT-APPL-7-652 821/GAR 


PAT-APPL-7-653 605/GAR 
Non-Mechanical Optical Path Switchii 
to Dual Beam Spectroscopy Including 


Radiometry. 
PAT-APPL-7-653 605/GAR 


162,129 
PC NO3/MF A01 


and Its Application 
jas Filter Correlation 


163,343 

PC NO3/MF A01 
PAT-APPL-7-654 111/GAR 

Method of Kalman Filtering for Estimating the Position and 

V of a Tracked 
PAT-APPL-7-654 111/GAR 163,743 
PC NO3/MF A01 
PAT-APPL-7-654 704/GAR 

Method and Apparatus for Releasably Connecting First and 

Second ee. 

PAT-APPL-7-654 704/GAR 162,151 
PC NO3/MF A01 


PAT-APPL-7-656 925/GAR 


E Dissipator. 
PAT-APPL-7-656 925/GAR 162,305 
PC NO3/MF A01 
PAT-APPL-7-657 238/GAR 

Heat Transfer Device. 

PAT-APPL-7-657 238/GAR 162,254 
PC NO3/MF A01 
PAT-APPL-7-657 598/GAR 
Pressure Vessel Flex Joint. 
PAT-APPL-7-657 598/GAR 162,130 
PC NO3/MF A01 
PAT-APPL-7-658 911/GAR 

Load Limiting, Energy Absorbing, Lightweight Debris Catch- 

er. 

PAT-APPL-7-658 911/GAR 163,736 
PC NO3/MF A01 
PAT-APPL-7-660 755/GAR 

Preloaded Latching Device. 

PAT-APPL-7-660 755/GAR 162,116 
PC NO3/MF A01 
PAT-APPL-7-661 352/GAR 
ney Simultaneously Measuring Orthometric and Geo- 
PAT-APPL-7-661 352/GAR 162,131 
PC NO3/MF A01 
PAT-APPL-7-671 603/GAR 

pe rd Biocide Delivery Unit. 

PAT-APPL-7-671 603/GAR 161,104 

PC NO3/MF ‘A01 
PAT-APPL-7-674 636/GAR 


joe for cape | Trusses. 
PAT-APPL-7-674 /GAR 


PAT-APPL-7-676 910/GAR 


161,308 
PC NO3/MF A01 


Solar Thermal E Receiver. 
PAT-APPL-7-676 910/GAR 161,831 
PC NO3/MF A01 
PAT-APPL-7-677 182/GAR 
Arc/Gas Electrode. 
PAT-APPL-7-677 182/GAR 161,633 
PC NO3/MF A01 
PAT-APPL-7-678 780/GAR 
Tester for Rotor Seals and Bearings. 
PAT-APPL-7-678 780/GAR 162,132 
PC NO3/MF A01 
PAT-APPL-7-681 288/GAR 
Birefri Filter n. 
PAT-APPL-7-681 288/GAR 163,344 
PC NO3/MF A01 
PAT-APPL-7-685 962/GAR 
Teed Type Heat Flux Gauge. 


Method of Pr pa) 
PAT-APPL-7-685 962/G, 162,133 
PC NO3/MF A01 


PAT-APPL-7-691 610/GAR 
Thermally Isolated Deployable Shield for Spacecraft. 


PAT-APPL-7-691 610/GAR 163,737 
PC NO3/MF A01 
PAT-APPL-7-699 130/GAR 

Ceramic ‘ery on Smooth Surfaces. 
PAT-APPL-7-699 130/GAR 162,230 
PC NO3/MF A01 
PAT-APPL-7-699 289/GAR 


Si ronous Si tus for Flow Visualization. 
PATAPPCY 7-699 0 280/ CAR LIAS 
PC NO3/MF ‘A01 


PAT-APPL-7-708 255/GAR 
Method of Applying a Thermal Barrier Coating System to a 
Substrate. 
PAT-APPL-7-708 255/GAR 162,255 
PC NO3/MF A01 
PAT-APPL-7-710 193/GAR 


Radiation Sensitive Area Detection Device and Method. 
PAT-APPL-7-710 193/GAR 162,134 
PC NO3/MF A01 
PAT-APPL-7-748 933/GAR 
Static Feed Water E Subsystem Development. 
PAT-APPL-7-748 933/GA\ 161,268 
PC NO3/MF A01 
PATENT-4 935 479 
Substituted Silyl-Terminated Compounds and Polymers 


PATENT-4 935 479 161,286 Not available NTIS 
PATENT-4 961 618 
Communication aes Having a Wide-Core Single- 
a 


Optical 
Mode Planar W. 

PATENT-4 961 618 161,410 Not available NTIS 
PATENT-4 990 739 


Plasma Gun with Coaxial Powder Feed and Adjustable 
Cathode 


PATENT-4 990 739 163,401 Not available NTIS 
PATENT-4 992 244 
Films of Dithiolene Complexes in Gas-Detecting Microsen- 


sors. 
PATENT-4 992 244 161,577 Not available NTIS 
PATENT-4 994 668 


Planar nym g hy Interferometer Acoustic Sensor. 
PATENT-4 994 668 161,566 Not available NTIS 


PATENT-4 997 269 
er for Self Evaluation 


-Principle Pocket 
io-Feedback Accom tion Trai 
162,458 Not available NTIS 


and Bi 
PATENT-4 997 269 
PATENT-4 998 059 


Dual Demodulati 
PATENT-4 998 


PATENT-5 003 078 
ae | of Phthalonitrile Resins Containing Ether and 


Imide Li 
PATENT- ry 078 161,194 Not available NTIS 
PATENT-5 003 180 


Method of Recycling Dosimeters 
PATENT-5 003 180° 


PATENT-5 003 315 
Progressive Phase-Rotman-Turner Lens Feed Transmission 


Line Ni L 
PATENT-5 003 315 161,608 Not available NTIS 
PATENT-5 003 514 


Ocean Recoverable Acoustic Sensor Vehicle. 
PATENT-5 003 514 161,567 Not available NTIS 


PATENT-5 003 547 
Room-Temperature, Flashpumped, 1.96 Micron Solid State 


PATENT-5 003 547 169,346 Not available NTIS 
PATENT-5 003 881 


Aerial Flare and igniter. 
PATENT-5 003 881 


PATENT-5 004 185 
Air-Surtace-Missile Data Link 
PATENT-5 004 185 

PATENT-5 004 575 


Preparing compeene S Materials from Matrices of Processa- 
ble Aromatic Po Bi 
PATENT-5 004 me 162,256 Not ‘available NTIS 


PATENT-5 005 147 


Circuit Tracer. 
162,135 Not available NTIS 


161,088 Not available NTIS 


163,181 Not available NTIS 


System. 
161,411 Not available NTIS 


Sensor Fusion. 
161,591 Not available NTIS 


Method and 
PATENT-5 005 147 
PATENT-5 005 ae 


lety Deployment and Activation S\ 


Combined Mine 
PATENT-5 005 Pia 163,182 Not avai 


PATENT-5 007 068 
He yey Differential 
PATENT-5 007 068 

pp venanse pa 061 


NTIS 


Detection S q 
161,425 t available NTIS 


paeeaieien © Seaptees Setek Gnd Paar. 
Structures. 


PATENTS ced Ogre Ma Comes? Not available NTIS 
PATENT-5 008 630 


Stationary oe Integrator boyy 
PATENT-5 008 630 ,142 Not available NTIS 
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yee 010 804 
Projectiles with Hydrogen Gas Generated from 


ee later Reactions. 
PATENT-5 010 804 163,183 Not available NTIS 


PATENT-5 010 823 
Linear Propelling Separator. 
PATENT-5 010 823 
PATENT-5 011 955 
peng a | he clamgeiaaaaaa aie and Process- 
es 3 
PATENT-5 011 955 161,201 Not available NTIS 
PATENT-5 012 062 


Arc-Textured High Emittance Radiator Surfaces. 
PATENT-5 012 162,231 Not available NTIS 
PATENT-5 012 083 


163,184 Not available NTIS 


Long Wavelength Infrared Detector with Heterojunction. 
PATENT-5 012 083 161,650 Not available NTIS 


PATENT-5 012 250 
Radiator of Microwave and Infrared Energy to Simulate 


t. 
PATENT-5 012 250 162,136 Not available NTIS 
PATENT-5 012 740 


Electrorheologically Damped Impact System. 
PATENT-5 012 740 163, 185° Not available NTIS 
PATENT-5 025 455 


Phase Ambiguity Resolution for Offset QPSK Modulation 


PATENT-5 025 455 161,426 Not available NTIS 
PATENT-5 026 008 

Fluid-Loop Reaction System. 

PATENT-5 026 008 - 
PATENT-5 027 182 

High-Gain AlGaAs/GAAS Double + junction Darli 

Phototransistors for Optical Neural Netware 

PATENT-5 027 182 163,347 Not available NTIS 


PATENT-5 027 860 


Dual m Tank with Telltale Drain. 
PATENT-5 027 860 161,309 Not available NTIS 


PATENT-5 029 220 
bra Joint Correlator for Real-Time Image Tracking and 


etinal 1 
PATENT-5 220 163,348 Not available NTIS 
PATENT-5 031 089 
Dynamic Resource Allocation Scheme for Distributed Heter- 


Computer Systems. 
PATENT-5 031 089 161,473 Not available NTIS 
PB90-916904/GAR 


Aircraft Accident Reports - Brief Format, U.S. Civil and For- 
in Aviation Issue Number 4 of 1989 Accidents. 
PB90-916904/GAR 163,834 PC A18/MF A04 
PB91-157800/GAR 
Validation des Methodes de Prevision de la Trainee en Bidi- 
mensionnel (Validation of Methous for Predicting Drag 
Using Two-Dimensional Calculations). 
PB91-157800/GAR 160,802 PC E05/MF E05 


PB91-159822/GAR 


Endommagement des Materiaux Composites. Fissuration 
a et Delami (Composite Materiel aoe 


sverse Cracking and ination). 
Poot 1988: 159822/GAR 162,258 PC E06/MF E06 
PB91-180240/GAR 
Guide to Key EPA Hazardous W: 
PB91-180240/GAR 
PB91-180257/GAR 
— to Journals: Hazardous Waste Superfund Collec- 


PB91-180257/GAR 161,973 PC A03/MF A01 
PB91-192815/GAR 
—— of FY 1987 Safety Belt Use Law, State Enforce- 
rants. 


ment 
PB91-192815/GAR 163,845 PC A13/MF A03 
PB91-193185/GAR 
ere, Yc Suite for ANSI/MDC X11.1, 1984. Ver- 
Peat. {ag185/GAR . 161,521 PC A07/MF A02 
PB91-201145/GAR 
Development of Optimal Strategies for Maintenance, Reha- 
bilitation and R ee See ee 
Report. Volume 1. Elements of indiana Bridge Manage- 
ment System (IBMS). Executive Summary (Revised). 
PB91-201145/GAR 161,310 PC A03/MF A01 
PB91-201152/GAR 
Development of Bo ese Sirategies for Maintenance, Reha- 
bilitation Ra —— of Highway Bridges. Final 
— nBNS May Se arg of Indiana Bridge Manage- 
om jevised) 
Pagi2011 152/G a 161,311 PC A04/MF A01 
ventana 
Development of Fe none ag for Maintenance, 
bilitation and of ph say 
Report. Volume ° A | SL 6 one for — 


Assessment. e Summary (Revised). 
PB91-201 160/GAR 161,312 PC A03/MF A01 
PB91-201178/GAR 


Development of eae Strategies for Maintenance, Reha- 
bilitation and Replacement of note sigh 2 ote Final 
Report. Volume 2. A System for Bridge S Condition 
Assessment (Revised). 


163,269 Not available NTIS 





le Publications. 
Ter 972 PC A03/MF A01 


, Reha- 
. Final 


PB91-201178/GAR 
PB91-201186/GAR 

Ha magne of nan ye gt for Maintenance, Reha- 

Replacement of Bridges. Final 

Ropar. Volume 3. Bridge Traffic Sa valuation. Execu- 


Pao} bain fare 161,314 PC A03/MF A01 
PB91-201194/GAR 

Ceres ot Calan etna Os SOR Reha- 

bilitation and Replacement Bridges, Final 

Report. Volume 3. Bridge ‘attic fety Evaluation (Re- 

PB91-201194/GAR 161,315 PC A07/MF A02 
PB91-201202/GAR 


161,313 PC A15/MF A03 


Development of Optimal <p ye 
bilitation and yoyo 


Maintenance, R 
Highway Bridges, einai 
. Executive Summary (Re- 


vised). 
PB91-201202/GAR 161,316 PC A02/MF A01 
PB91-201210/GAR 
Hae agg oneg Optimal Strategies for Maintenance, Reha- 
bilitation oedlly.y any me of ey Bridges, Final 
Peer soIst/GaR oe 317 PC A09/MF A02 
PB91-201228/GAR 
bilitation and “Gauene et H Bridges, Penal | 
y inal 
pny | Volume 5. Priority Ranking igrway ecutive Sum- 
PBS! -201228, GAR 161,318 PC A02/MF A01 
PB91-201236/GAR 
errant Ce Soetnlen Sy es, Reha- 
= = hy sing Pies Final 
leport. me 5. Priority Ran gene: 
PB91-201236/GAR "61, 319 PC F A02 
PB91-201244/GAR 
He agg Optimal ee for Maintenance, Reha- 
bilitation and Replacement Ln Bridges, Final 
Report. Volume 8. Performance and Optimization. 
‘ecutive 7 (Revised). 
PB91-201244/GAI 161,320 PC A02/MF A01 
PB91-201251/GAR 
of Optimal —w ee for Maintenance, Reha- 
bilitation and Replacement of ane Bridges, Final 
a. Volume 6. Performance and Optimization 
91-201251/GAR 161,921 PC AO5S/MF A02 
PB91-202762/GAR 
Se eee 


po Bong 989-June 30, 1991. 
PB91 °502762/GAR 160,773 PC A03/MF A01 
PB91-208710/GAR 


PROFILE: A Program to Generate Profiles from HARPO/ 


HARPA Environmental 4 
PB91-208710/GAR 160,982 PC A04/MF A01 
PB91-213470/GAR 


Effect of State and Local Contracting on Small Firms. Small 


Business Research 

PB91-213470/GAR 161,156 PC A09/MF A02 
PB91-215061/GAR 

COBOL 85 Compiler Validation System (Version 3.1). User 


PB91-215061/GAR 161,522 PC A10/MF A03 
PB91-215822/GAR 


= Transit: Specialized Transportation, 1991. Proceed- 
—— Held in Sarasota, Florida on October 


PB91-215822/GAR 163,846 PC A04/MF A01 
PB91-218487/GAR 


Follow-Up Evaluation of North Carolina’s Alcohol and phone 
Education Traffic Schools and Mandatory Substance Abuse 


Assessments. 
PB91-218487/GAR 163,816 PC A03/MF A01 
PB91-218511/GAR 


Reducing DW! Recidivism in North 
ducation Traffic 
PB91-218511/GAR 


PB91-218636/GAR 
Mandatory Substance Abuse Assessments in North Caroli- 


na. 
PB91-218636/GAR 163,818 PC A04/MF A01 
payee ts 
international Trade Information System (ITIS). User’s Guide. 
PaO -219824/GAR 160,855 PC A02/MF A01 


PB91-220111/GAR 
LNG Vapor Sete hee 
Gas Dispersion Model. 

1990. Documentation. 
PB91-220111/GAR 
Gye gle 


North Carolina: An Evaluation 
taffic Schools. 
163,817 PC A05/MF A01 


with the DEGADIS Dense 
~*~ Report, April 1988-July 


160,983 PC A12/MF A03 


Remediation tives and Costs for the Restoration of 
MGP Sites. Topical aiarteene May 1990. Documentation. 
PB91-220129/GAR 161,974 PC ‘A08/MF A02 

PB91-220137/GAR 
LNGFIRE: A Thermal Radiation noe for LNG Fires. Topi- 
cal Ri 


June 29, 1990. Documenta 
PB91-220137/GAR 161, 764" "PC A09/MF A02 
PB91-220178/GAR 
President’s Council on mon. om Samm A Progress 
Report to the President. Fi 


PB91-220533/GAR 

PB91-220178/GAR 160,774 PC A04/MF A01 
PB91-220186/GAR 

Procurement Regulatory Activity Report, Number 4, Decem- 


ber 1990. 

PB91-220186/GAR 160,767 PC A07/MF A02 
PB91-220202/GAR 

Creating a Wellness Program That Reaches High-Risk Indi- 


PB91-220202/GAR 162,109 PC A03/MF A01 
PB91-220236/GAR 
Se Caaty hep 6 te Cetera 


Poet. -220236/GAR 161,065 PC A03/MF A01 
PB91-220285/GAR 

Agenda for Civil Justice Reform in America. A Report from 

the President’s Council iti 

PB91-220285/GAR 161,051 PC A03/MF A01 
PB91- 220327/GAR 


Report of Oil imports into the United States and Puerto 
Rico, 1990 (EIA-814) Historic. Data Tape 
PB91-220327/GAR 161,785 PC A03/MF A01 


Classification Manual, 1974. 
161,134 PC A03/MF A01 


PB91-220343/GAR 
PB91-220368/GAR 
pmne - <y Suohy tenon nod gu anaemia 
California. 


Formation, East-Central 

PB91-220368/GAR 162,802 PC A03/MF A01 
PB91-220384/GAR 

Pest 200564/GAR a 
PB91-220392/GAR 

Waste — Opportunity Assessment: A Truck As- 


PB91-220392/GAR 161,976 PC A08/MF A02 
PB91-220400/GAR 

Petroleum Supply Annual 1990. Volume 2. 

PB91-220400/GAR 161,786 
PB91-220418/GAR 

Patan ens” Sates ae ae 
PB91-220426/GAR 


Federal Lands Highway: Field Materials Manual. 
PB91-220426/GAR 161,322 PC A25/MF A06 


PB91-220434/GAR 


Study of Academic instruction my ey 
What Is Taught, and How, fo the Chien of 


im Report from a Two-Year | 
PB91-220434/GAR 1 088 PC A13/MF A03 


PB91-220442/GAR 
Annual E: Review, 1990. 
PB91-220442/GAR 
PB91-220459/GAR 
Revised Library of Congress Subject 
— from Former to Current Subject 
PB91-220459/GAR 162,164 PC A16/MF A03 
PB91-220467/GAR 


Third Report to the U.S. Congress and the U.S. Secretary 
of E from the Nuclear Waste Technical Review Board. 
Peet '7/GAR 163,064 PC A06/MF A02 


PB91-220475/GAR 

cued of Seatiene nt Pelee eee 
it. a 1989 Edition. Revisions for 
990 and 1991. 

PB91-220475/GAR 161,419 PC A10/MF A03 

PB91 sn mea 
of the International Soil Correlation Meeting 
tion, Classification, and Utili- 

Idaho, and ery United States, and 


Canada on io. 1989. 

PB91-220483/ 163,005 PC A12/MF A03 
PB91 hor res 

Parent Training Is Prevention: Preventing Drug Problems 


among Youth in the Family. 

PB91-220491/GAR 161,076 PC A09/MF A02 
PB91-220509/GAR 

Diabetes in the United States: wy aw Finny or A 

Report to the Technical Advisory Committee for Diabetes 


Translation and C 
PB91-220509/GAR 162,508 PC AQ4/MF A01 
PB91-220517/GAR 


Minerals Yearbook, 1989: Alabama. 
PB91-220517/GAR 162,868 PC A03/MF A01 


PB91-220525/GAR 


162, 867 


and Wastewaters. 
161,975 PC A07/MF A02 


PC A25/MF A06 


7ME AO 


inter: 


161,732 PC A15/MF A03 


; Cross-Ref- 
i First 





Minerals Yearbook, 1989: . 
PB91-220525/GAR 162,869 PC A02/MF A01 
“oe }-220533/GAR 


inerals Yearbook, 1989: Georgia. 
PBST Bo 220500/ GAR 162,870 PC A03/MF A01 
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PB91-220541/GAR 

Minerals Yearbook, 1989: Iron Ore. 

PB91-220541/GAR 162,871 PC A03/MF A01 
PB91-220558/GAR 

Minerals Yearbook, 1989: Mining and Goons Trends in 

the Metals and Industrial Minerale Indus! fed 

PB91-220558/GAR 162,872 PC A03/MF A01 
PB91-220566/GAR 

Minerals Yearbook, 1989: Minnesota. 

PB91-220566/GAR 162,873 PC A03/MF A01 
PB91-220574/GAR 

Minerals Yearbook, 1989: New Hampshire. 

PB91-220574/GAR 162,874 
PB91-220582/GAR 

Minerals Yearbook, 1989: New York. 

PB91-220582/GAR 162,875 PC A03/MF A01 
PB91-220590/GAR 

Minerals Yearbook, 1989: Puerto R 

PB91-220590/GAR 
PB91-220608/GAR 

Minerals Yearbook, 1989: Salt. 

PB91-220608/GAR 
PB91-220616/GAR 

Minerals Yearbook, 1989: ouetees and Stee! 

PB91-220616/GAR 62,878 PG A03/MF A01 
PB91-220624/GAR 

Armiliaria Root Disease. 

PB91-220624/GAR 
PB91-220632/GAR 

Water Quality of Lakes and ee in Voyageurs National 


Park, Northern Minnesota, 19 " 
/GAR 162,824 PC A06/MF A02 


“PC A03/MF A01 


162.876 PC A03/MF A01 


162,877 PC A03/MF A01 


162,765 PC A11/MF A03 


Evaluating oo oe Waste Education and Trai 

PB91-220640/GAR 161,977 PC A06 
PB91-220657/GAR 

Census of 7. Subject Sete. Manufactur- 

ers’ Shipments to the Pederal Governme 

PB91-220657/GAR 161, 135" eC A03/MF A01 
PB91-220665/GAR 

Federal Law Enforcement sont in Colorado. 

PB91-220665/GAR 63,688 PC A03/MF A01 
PB91-220673/GAR 

Geohydrology and Potential Effects of Coal Mining in 12 

pone Areas, Powder River Structural Basin, 


lern Wyoming. 
Paet "220673/GAR 
PB91-220681/GAR 
Possible yy | between Seismici vend Warm Intru- 
sive Bodies in the Charleston, South lina, and New 


162,803 PC A03/MF A01 


MF A02 


162,825 PC A04/MF A01 


id, Missouri, 
PB91-220681/GAR 
PB91-220699/GAR 
DRLS: Drug Establishment Registration and Drug Listing In- 
struction Booklet. 
PB91-220699/GAR 162,541 PC A03/MF A01 
PB91-220707/GAR 


— of Land-Management Practices on gga Yields 
in Northeastern Guilford County, North Caroli 
PBo1 -220707/GAR 162,826 PC f A03/MF A01 
PB91-220723/GAR 
Minerals be ae 1989: Survey Methods and Statistical 


Summary of 

PB91-220723/GAR 162,879 PC A03/MF A01 
PB91-220731/GAR 

ay ney Environments for Strata of Composite Section 

of Frontier Formation, Madison Range, Southwestern Mon- 

tana. 

PB91-220731/GAR 162,804 PC A03/MF A0i 
PB91-220749/GAR 

NEG and ores ey for an Occupational Health Stand- 


and Their Acetates. 
PB91-220749/GAR 162,566 PC ‘(A04/MF A01 
PB91-220756/GAR 


Concept and Application of Growth Basal Area: A Forest- 


land wooed Index 

PB91-220756/GAR 162,766 PC A06/MF A02 
PB91-220764/GAR 

Census of Wholesale Trade, 1987. Subject Series. Miscella- 


neous Subjects. 
PB91-220764/GAR 161,136 PC A07/MF A02 
PB91-220772/GAR 
—— Contamination and Movement at the De- 


Supply Center, Richmond, Vir 
PBST 2007 7o/GM 162,046 Pe Ad A03/MF A01 
PB91-220780/GAR 


Stream-Aquifer Relations and Yield of Stratified-Drift 

Aquifers in the Nashua River Basin, Massachusetts. 

PB91-220780/GAR 162827 PC A04/MF A01 
PB91-220798/GAR 


orgy 4 Trends in the 1980's. 
PB91-220798/GAR 163,841 PC A03/MF A01 
PB91-220806/GAR 


Minerals Yearbook, 1989: lodine. 

PB91-220806/GAR 
PB91-220814/GAR 

Minerals Yearbook, 1989: Iron Oxide Pigments. 


OR-72 VOL. 91, No. 22 


162,880 PC A03/MF A01 


PB91-220814/GAR 
Wainer ieee 

Min Yearbook, 1989: Nitrogen. 

PB91- 220822) GAR 162,882 
PB91-220830/GAR 

Minerals Yearbook, 1989: Vanadium. 

PB91-220830/GAR 162,883 
PB91-220848/GAR 

Minerals Yearbook, 1989: Soda Ash. 

PB91-220848/GAR 62,884 
PB91- mo 


Minerals Yearbook, 1989: Silicon. 

PBDT 220085;GAR 
PB91-220863/GAR 

Minerals Yearbook: The Mineral Industries of Southern 

Africa. 1988 International Review. 

PB91-220863/GAR 162,886 PC A03/MF A01 
PB91-220871/GAR 

Minerals Yearbook, 1989: Indiana. 

PB91-220871/GAR 162,887 
PB91-220889/GAR 

Minerals Yearbook, 1989: Maine. 

PB91-220889/GAR 
PB91-220897/GAR 

Minerals Yearbook, 1989: Tennessee. 

PB91-220887/GAR 162,889 
PB91-220905/GAR 

Minerals Yearbook, 1989: Wisconsin. 

PB91-220905/GAR 162,890 
ee ogee 


162,881 PC A03/MF A01 
PC A03/MF A01 
PC A03/MF A01 
PC A03/MF A01 


162,885 PC A03/MF A01 


PC A03/MF A01 


162,888 PC A03/MF A01 


PC A03/MF A01 


PC A03/MF A01 


1989: Illinois. 


Yearbook, 
PB 1-220913/GAR 162,891 
PB91-220921/GAR 


Minerals Yearbook, 1989: Rhode Island. 
PB91-220921/GAR 162,892 


PB91-220939/GAR 


a a from Waters Adjacent to Japan. 
PB91-220939/GAR 163,111 PC AO5/MF A01 


PB91-220947/GAR 
id Ostracoda of Hydrothermal Vents in the East- 
Ocean. 


ern Pai 
PB91-220947/GAR 163,112 PC A04/MF A01 
PB91-220954/GAR 


Minerals Yearbook, 1989: Rare-Earth Minerals and Metals. 
PB91-220954/GAR 162,893 PC A03/MF A01 


PB91-220962/GAR 


Minerals Yearbook, 1989: Clays. 
PB91-220962/GAR 


PB91-220970/GAR 


Minerals Yearbook, 1989: South Dakota. 
PB91-220970/GAR 162, 395 


PB91-220988/GAR 


Minerals a 1989: Zinc. 
PB91-220988/G. 


PB91-; a 


National and State Listing of ae Offices. 
PB91-220996/GAR 160,895 


PB91-221002/GAR 
Institutional Administrator's Manual for Laboratory Animal 


Care ise. 
PB91-221002/GAR 160,889 PC A05/MF A01 
PB91-221010/GAR 


Hydrogeol ay Simulation of Ground-Water Flow in the 
Rochester stern Minnesota, 1987-88. 
PB91-221010/GAR 162,828 PC A06/MF A02 
PB91-221028/GAR 
Safety of High Speed Magnetic Levitation Transportation 
Systems. Preliminary Safety Review of the Transri 
laglev System. Moving America: New Directions, New Op- 
|= meyers (Executive Summary). 
'B91-221028/GAR 163,801 PC A03/MF A01 


PB91-221036/GAR 
Draft Social and Economic Assessment (Forest Service, 


Rocky Mountain Region). 
PB91-221036/GAR 161,137 PC A10/MF A03 
PB91-221044/GAR 
Draft Economic Diversity and Dependency Assessment 
(Forest Service, Rocky Mountain Region). Volume 2. Ap- 
ices. 
B91-221044/GAR 161,138 PC A06/MF A02 
PB91-221069/GAR 


Rio Chama Mana: 
PB91-221069/GA\ 


PB91-221077/GAR 


Effects of Surface Coal Mining and Reclamation on the 
Geohydrology of Six Small Watersheds in West-Central In- 


iana. er B. 
PB91-221077/GAR 162,047 PC A05/MF A01 
PB91-221093/GAR 
Flood Plain Management Study: Plateau Creek, Grove 
Creek, Buzzard Creek at Collbran, Mesa County, Colorado. 
PB91-221093/GAR 162,829 PC A03/MF A01 
PB91-221101/GAR 
Uplift of the Bighorn Mountains, moans and Montana. A 
Sandstone Provenance Study. Chapter 


PC A03/MF A01 


PC A03/MF A01 


162,894 PC A03/MF A01 


PC A03/MF A01 


162,896 PC A03/MF A01 


“PC A08/MF A02 


ment Plan. 
162,979 PC A04/MF A01 


PB91-221101/GAR 
PB91-221119/GAR 
Choosing Better Schools: The Five Regional Meetings on 


Choice in Education. 
161,054 PC A03/MF A01 


162,805 PC A03/MF A01 


PB91-221119/GAR 
PB91-221127/GAR 


U.S. Overseas Loans and Grants and Assistance from 
nanecinae he ee Obligations and Loan Authori- 
zations, July 1, 1945-September 30, 1990. 
PHOT 221157/GAR 161,066 PC A11/MF A03 
PB91-221135/GAR 


Coal-Surtace Fatalities Second Half, a Abstracts with II- 
lustrations. Analysis and Suggested Use: 
PB91-221135/GAR 162,567 PC A03/MF A01 


PB91-221143/GAR 
Coal-Underground Fatalities Second soy a Abstracts 


with Illustrations. Analysis and ey 
PB91-221143/GAR 568 ee A03/MF A01 


PB91-221168/GAR 
Caring for People with Severe Mental Disorders: A National 


Plan of Research to Improve 
PB91-221168/GAR 162,559 PC A05/MF A01 
PB91-221176/GAR 
Gold Deposits Related to Greenstone > in Brazil. De- 
sit Modeling Workshop. Part A. Excursio 
162,897 PC A05/MF A01 


B91-2211 76/GAR 

PB91-221184/GAR 

Monitoring Regional Ground-Water Quality: Statistical Con- 

siderations and Description of a Monitoring Network in 

Kansas. 

PB91-221184/GAR 
PB91-221192/GAR 

agers oy Analog to 

/Second 


162,830 PC A03/MF A01 


igital Conversion of Radio 
cited Linear Prediction 


161,420 PC A03/MF A01 


Voice by 4,800 Bit 
(CELP). Federal Standard 1016. 
PB91-221192/GAR 


PB91-221200/GAR 
— Aviation Administration Telecommunications Strate- 


jan. 
B91-221200/GAR 163,797 PC A06/MF A02 
PB91-221218/GAR 


Policies and Penang for Establishing a National Me nt 
of Persons E: Hazardous Substances (National 
Exposure Registry). 
PB91-221218/GAR 
PB91-221226/GAR 


Preliminary Forecast of the Advance of Hubbard Glacier 
and Its Influence on Russell Fiord, Alaska. 
PB91-221226/GAR 163,000 PC A03/MF A01 


PB91-221234/GAR 
Field aed Control of Fire Retardant Chemicals. Third 


Editior 

PBO1-221234/GAR 162,767 PC A04/MF A01 
PB91-221341/GAR 

OMB Sequestration Update Report to the President and 


Congress. 
PB91-221341/GAR 160,775 PC A03/MF A01 
PB91-221358/GAR 


Minerals Yearbook, 1989: Abrasive Materials. 
PB91-221358/GAR 162,898 PC A03/MF A01 


yo ncenyre 


Minerals Yearbook, 1989: Arizona. 
PB91 231 366/GAR 162,899 PC A03/MF A01 


eee 


Minerals Yearbook, 1990: Asbestos. 
PBOT 221974/GaR 162,900 PC A03/MF A01 


PB91-221382/GAR 


Minerals Yearbook, 1989: Bauxite, Alumina, and Aluminum. 
PB91-221382/GAR 162,901 PC A03/MF A01 


PB91-221390/GAR 


Minerals Yearbook, 1990: Beryllium. 
PB91-221390/GAR 162,902 PC A03/MF A01 


PB91-221408/GAR 


Minerals Yearbook, 1990: Bromine. 
PB91-221408/GAR 162,903 PC A03/MF A01 


PB91-221416/GAR 
Minerals Yearbook, 1990. Calcium and Calcium Com- 
nds. 


PBo1-221416/GAR 162,904 PC A03/MF A01 
PB91-221424/GAR 


162,618 PC A03/MF A01 


Minerals Yearbook, 1989: California. 
PB91-221424/GAR 162,905 
PB91-221432/GAR 


Minerals Yearbook, 1989: Chromium. 
PB91-221432/GAR 162,906 


PB91-221440/GAR 


Minerals Yearbook, 1989: Colorado. 
PB91-221440/GAR 162,907 


Yea 


Yearbook, 1989: Connecticut. 
PBOT 2e1487/GAR 16. 


12,908 
PB91-221465/GAR 


Minerals Yearbook, 1989: Dimension Stone. 
PB91-221465/GAR 162,909 


PC A03/MF A01 


PC A03/MF A01 


PC A03/MF A01 


PC A02/MF A01 


mec A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-221473/GAR 
Minerals Yearbook, 1989: Hawaii. 
PB91-221473/GAR 162,910 

PB91-221481/GAR 


PC A02/MF A01 


Minerals Yearbook, 1989: Idaho. 
PB91-221481/GAR 162,911 
PB91-221499/GAR 
Minerals Yearbook, 1989: Iron and Steel 
PB91-221499/GAR 162,912 


PB91-221507/GAR 


PC A03/MF A01 


PC A03/MF A01 


Minerals Yearbook, 1989: Iron and Steel Scrap. 
PB91-221507/GAR 162,913 PC A03/MF A01 
PB91-221515/GAR 
Minerals Yearbook, 1989: Kansas. 
PB91-221515/GAR 162,914 PC A03/MF A01 
PB91-221523/GAR 
Minerals Yearbook, 1 jum. 
PB91-221523/GAR 162,915 
PB91-221531/GAR 


PC A03/MF A01 
Minerals Yearbook, 198: nese. 
PB91-221531/GAR 162,916 
PB91-221549/GAR 


Minerals Yearbook, 1989: Mary! 
PB91-221549/GAR 


PB91-221556/GAR 


Minerals Yearbook, 1989: Massachusetts. 
PB91-221556/GAR 162,918 


PB91-221564/GAR 
Minerals Yearbook, 1989: Missouri. 
PB91-221564/GAR 162,919 
PB91-221572/GAR 
Minerals Yearbook, 1989: Montana. 
PB91-221572/GAR 162,920 
PB91-221580/GAR 


PC A03/MF A01 


land. 
162,917 PC A03/MF A01 


PC A02/MF A01 
PC A03/MF A01 


PC A03/MF A01 


1989: Ni 


Minerals Yearbook, aska. 
PB91-221580/GAR 162,921 
PB91-221598/GAR 


Minerals Yearbook, 1989: 
PB91-221598/GAR 


PB91-221606/GAR 


Minerals Yearbook, 1989: New Mexico. 
PB91-221606/GAR 162,923 


PB91-221614/GAR 


PC A03/MF A01 


New Jersey. 


162,922 PC A03/MF A01 


PC A03/MF A01 


Minerals Yearbook, 1989: North Carolina. 
PB91-221614/GAR 162,924 
PB91-221622/GAR 


Minerals Yearbook, 1989: North Dakota. 
PB91-221622/GAR 162,925 


PB91-221630/GAR 


Minerals Yearbook, 1989: Ohio. 
PB91-221630/GAR 


PB91-221648/GAR 


PC A03/MF A01 
PC A03/MF A01 


162,926 PC A03/MF A01 


Minerals Yearbook, 1989: Oklahoma. 
PB91-221648/GAR 162,927 


PB91-221655/GAR 


Minerals Yearbook, 1989 
PB91-221655/GAR 


PB91-221663/GAR 


PC A03/MF A01 


: Phosphate Roc 
162,928 Koc A03/MF A01 


Minerals Yearbook, 1989: Silver. 
PB91-221663/GAR 162,929 PC A03/MF A01 
PB91-221671/GAR 
Minerals Yearbook, 1990: Sodium Sulfate. 
PB91-221671/GAR 162,930 
PB91-221689/GAR 


Minerals Yearbook, 1989: South Carolina. 
PB91-221689/GAR 162,931 


PB91-221697/GAR 


PC A03/MF A01 


PC A03/MF A01 


Minerals Yearbook, 1989: Sulfur. 
PB91-221697/GAR 162,932 
PB91-221705/GAR 


Minerals Yearbook, 
PB91-221705/GAR 


PB91-221713/GAR 


PC A03/MF A01 


1989: Texas. 


162,933 PC A03/MF A01 


Minerals Yearbook, 1989: Tungsten. 
PB91-221713/GAR 162,934 
PB91-221721/GAR 


PC A03/MF A01 


Minerals Yearbook, 1989: Virginia. 

PB91-221721/GAR 162,935 
PB91-221739/GAR 

National Medical Expenditure Survey: Public Use Tape 10, 

H /Long-Term Care Supplement Data, 
1987. File Documen' s 

PB91-221739/GAR 162,112 PC A99/MF A06 
PB91-221747/GAR 


ons Industry Steering Group (ISG) Meeting. Held in Ar- 
lington, VA. on July 17-19, 1991. Minutes and Proceedi 
PB91-221747/GA 162,679 PC A16/MF 03 


gear te 


Minerals Yearbook, 1989: ——— 
PROT 221784/GAR 62,936 PC A03/MF A01 


PB91-221762/GAR 


Minerals Yearbook, 1 
PB91-221762/GAR 


PC A03/MF A01 


989: West —_— 
162,937 PC A03/MF A01 


poten sctcn nal 
182,998 PC A03/MF A01 


of Modern Aeromagnetic ’ 
162,806 PC A06/MF A02 


Minerals 
PB91-221 POIGAR 
PB91-221788/GAR 


G Applications 
PB91-221788/GAR 

PB91-221804/GAR 
SE ee So ene eRe he 


ing 
Best: 1-221804/GAR ” 169,842 PC A04/MF A01 
PB91-221812/GAR 
of Manufacturers, 1987. Industries Series: Men’s 
’s Apparel. Industries 2311, 2321, 2322, 2323, 
2325, 2326, and 2329. 
PB91-221812/GAR 162,169 PC A04/MF A01 
" eae eee ial 


conomic 
(Forest Service, Rocky Mo Mountain Regen 
PB91-221820/ GAR 


PB91-221838/GAR 


Draft yor ical Diversity Assessment. 
PB91-221838/GAR ] 


162,490 PC A04/MF A01 
PB91-221846/GAR 


Draft Below-Cost Timber Sales Assessment. 

PB91-221846/GAR 162,768 PC A03/MF A01 
PB91-221853/GAR 

Ammonities and Some Characteristic Bivalves from the 

Upper Cretaceous Frontier Formation, Natrona County, Wy- 


oming (Chapter B). 
PB91-221853/GAR 162,807 PC A03/MF A01 
PB91-221861/GAR 


o— Thermal, and Generation History of the 
the Cody Shale 


me 1. a 
PC A10/MF A03 


Petroleum 
(anon Cretaceous Steele Member of 
( Sreoer AD Bed Horizon), Powder River Basin, 


ing (Chapter A). 
91 231861 wear 162,808 PC A03/MF A01 
PB91-221879/GAR 
Wildlife Water Develop di 
Water S) 
Nevada on lecaaber 29-30 and 
PB91-221879/GAR 


PB91-221887/GAR 
Mineral Resources of the Gibraltar Mountain and Planet 
Peak — Study Areas, La Paz County, Arizona. 
PBQ1-221887/GAR 162,939 PC A03/MF A01 
arth ecereagn 





of the Wildlife 
jum. Held in Las V 
December 


1, 1988. 
162,980 PC A09/MF A03 


Determi f Hydraulic Properties in the Vicinity of a 
Landfill Neer Antiocy: Illinois. 
PB91-221895/GAR 162,831 PC A03/MF A01 
PB91-221903/GAR 
Regional Evaluation of Hydrologic Factors and Effects of 
Pumping, St. Peieedorten Aquifer, lowa. 
PB91-221903/GAR 162,832 PC A04/MF A01 
PB91-221911/GAR 
Scientific Information Bulletin. Volume 15, No. 4, October- 
mber 1990. 


Decer 

PB91-221911/GAR 162,637 PC A08/MF A02 
PB91-221929/GAR 

Dolores River instream Flow A‘ 

PB91-221929/GAR 
PB91-221945/GAR 

Archean Geology of the Northern Block of the i 

Greenstone Belt, Marquette —_ , Michigan. Chapter 

PB91-221945/GAR 2809 PC A03/MF hot 
PB91-221960/GAR 

Si ‘otron X-Radiation Research. 

PB91-221960/GAR 163,466 PC A03/MF A01 
PB91-221978/GAR 


ssessment. 
162,981 PC A06/MF A02 


Adaptive Radar. 
PB91-221978/GAR 
PB91-221986/GAR 


Draft Environmental Assessment and Land Protection Plan. 
of fan Brake National Wildlife 


lefuge, Holmes County, Mi 
PB91-221986/GAR 162,982 PC A03/MF A01 


PB91-224311/GAR 
——— List of —_ Made for Small Power Production 
tion Facilities. Fiscal Year 1980 through 

Precal Year 1990. 
PB91-224311/GAR 161,733 PC A17/MF A04 

PB91-225649/GAR 
Drinking Water Criteria Document for Beta and Gamma 


Emitting Ri 
BBD T os640/GAR 161,894 PC A08/MF A02 
PB91-225656/GAR 
Theoretical Evaluation of the Effectiveness of Capping PCB 
Bedford Harbor 


Contaminated New Bed iment. 

PB91-225656/GAR 162,048 PC A0S/MF A02 
PB91-225664/GAR 

Drinking Water Criteria Document for Alpha Emitting Ra- 

dionuclides 


PB91-225664/GAR 161,895 PC A10/MF A03 
PB91-225672/GAR 


Drinking Water Criteria Document for Radon (Final Draft). 
PB91-225672/GAR 161,896 PC A08/MF A02 


PB91-225680/GAR 
Drinking Water Criteria Document for Uranium. 


161,592 PC A03/MF A01 


PB91-226381/GAR 


PB91-225680/GAR 161,897 PC A08/MF AO2 
PB91-225755/GAR 
High Temp 
Pe -225755/GAR 
PB91-225805/GAR 


Peo1-22400s/GAR Pot Momeatge 


PB91-225896/GAR 


ee cee Or eaean et Ween of SMDs 
Using the Micro-Wetting Method. 
PB91-225896/GAR 162, 176 PC E07/MF E07 


PB91-226035/GAR 
F-Projections: A Nonlinear Recursive Estimation Algorith for 
Neural Networks. 
PB91-226035/GAR 161,562 PC E06/MF E06 
PB91-226100/GAR 





Sensor for Bore Hole 
163,645 PC A03/MF A01 


162,638 Pe A03/Me A01 


Proceedings of the Gun Propellant po ge (4th). Held 
in Mulwala, New South Wales on October 23- ¢ i 

PB91-226100/GAR 163, 186 PC At ME A04 
PB91-226167/GAR 


New Anode Materials for Electrolytic Persulfate Formation. 
PB91-226167/GAR 161,269 PC A05/MF A01 
PB91-226209/GAR 

NOAA's Ocean Fleet Modernization Study. Phase 1. Mis- 

sion Requirements. 

PB91-226209/GAR 163,147 PC A13/MF A03 
PB91-226217/GAR 

NOAA's Ocean Fleet Modernization Study. Phase 2. Ship 


pgs and Management. 
91-226217/GAR 163,148 PC A08/MF A02 


PB91-226225/GAR 


NIOSH Grants Research and Demonstration Projects. 
Annual Ri Fiscal Year 1990. 
PB91- 5/GAR 162,569 PC A09/MF A02 


PB91-226233/GAR 
Administration on _ Research Support of State Long- 
Term ee fartnership Development Programs. 
PBO1-226233/GAR 162,105 PC A14/MF A03 
PB91-226241/GAR 
Older Voices: An Inservice Training Program on Communi- 
cation Disorders in Older Persons. 
PB91-226241/GAR 162,106 PC A0S/MF A01 
PB91-226258/GAR 


Abstracts of cee ene a at the International ay oe 
pom Tg 9a 
Utilization. Held 


y Aree bie 
Ohio on August 


162,769 PC A08/MF A02 


eh 2590 PC AOS PC A06/MF A02 


tion for the Revised 1991 
Technical cal Contract Reports. 
162,571 PC A13/MF A03 


yen Ay 


5-8, 1991. 
PB91-226258/GAR 
PB91-226266/GAR 


Psychophysical Basis 
PB91 eee GAR 
PB91-226274/GAR 
Scientific S 
Poot 226279/GAN a 
PB91-226282/GAR 
of Chamber Size Effects in the Calibration of 


Assessment 
‘In situ’ Tests in Sand. 
PB91-226282/GAR 161,336 PC E06/MF E06 


PB91-226290/GAR 
Health Assessment for Carrol and Dubies, Port Jervis, 
County, New York, Region 2. CERCLIS No. 


10968014. 
PB91-226290/GAR 161,898 PC A03/MF A01 
PB91-226308/GAR 
—— Incinerability Evaluation of Arsenic-and Lead- 
led Soils from Two Superfund 
R 161,978 PC A03/MF A01 


Evaluation of Volumetric Leak Detection Methods Used in 


barge Storage T: 
PB91-; 16/GAR 161,736 PC A03/MF A01 


PB91-226324/GAR 
Acidic Lakes and Streams in the United States: The Role of 


Acidic Deposition. 
PB91-226324/GAR 162,833 PC A02/MF A01 
PB91-226332/GAR 
Evaluation of Proced for Aggregating N Sulfate 
Adsorption |: 
PB91-226332/GAR 162,087 PC A03/MF A01 
PB91-226357/GAR 


Role of ity Assurance in Minimizing Errors in Stationary 

Source Field ing. 

PB91-226357/GA 161,878 PC A02/MF A01 
PB91-226373/GAR 

= of Local and Central Controls for indoor Air 

PRO 1 226973/GAR 161,879 PC A02/MF A01 
PB91-226381/GAR 

Retrofit Costs of SO2 and NOx Control at 200 U.S. Coal- 


Fired Power 
PB91-226381/GAR 161,737 PC A03/MF AQ1 
OR-73 


November 15, 1991 
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PB91-226399/GAR 
Permeability Properties of Fly Ash from Furnace Sorbent In- 


Beoi-22c000/¢ 
1-226399/GAR 161,979 PC A03/MF A01 
PB91-226423/GAR 

Current Status of ADVACATE Process for Flue Gas Desul- 


furization. 
PB91-226423/GAR 161,880 PC A03/MF A01 
PB91-226449/GAR 
Evaluation of the Acceptability of Natural Gas as a Mitigat- 
Combustion Sources. 


~ a for Utility 
161,787 PC A03/MF A01 
PB91-226456/GAR 


Continental Scale Biome Responses to Climatic ’ 
PB91-226456/GAR 162,435 PC A03 AO1 
PB91-226464/GAR 


GIS Procedure to Create a National Lakes Frame for Envi- 
| Monitori 


PB91-226464/GAR 162,834 PC A03/MF A01 
PB91-226472/GAR 


Toward a Rule-Based Biome Model. 
PB91-226472/GAR 162,436 PC A03/MF A01 


PB91-226498/GAR 
pane ng Environmental Changes in Lakes Using Algal Mi- 


PBOT 226 -226498/GAR 162,049 PC A03/MF A01 
PB91-226514/GAR 


Ny rage elle ead te Proposed Research of 
White Growth and Movement at the Tree Limit, 


Central jange, 
PB91-226514/GAR 162,437 PC A03/MF A01 
PB91-226548/GAR 


Application of a Distributed Comput 


nae — to Automate 
the erans Siiang Building oe ten 
PB91-226548/GA\ 161,113 PC E10/MF E10 

PB91-226555/GAR 


Measurement of the Properties of Sand by the Cone Pres- 


suremeter Test. 

PB91-226555/GAR 161,337 PC E06/MF E06 
PB91-226563/GAR 

Dissipative Reaction Mechanisms in Medium Mass Nuclear 

PB91-226563/GAR 163,646 PC E07/MF E07 
PB91-226571/GAR 


Rotation “< the Neutron-Drip Superfiuid in Pulsars: The 
I ‘nd Pinning of vortices 
PB91-226571/GAR 160,952 PC E06/MF E06 


PB91-226589/GAR 
Search for Neutral Higgs Bosons Using the DELPHI Detec- 


tor. 
PB91-2265895/GAR 163,647 PC E06/MF E06 
PB91-226597/GAR 


Recent Physics Results from DELPHI (1991 
PB91-226597/GAR 163,648 


PB91-226605/GAR 
Estimati tic Errors. 
PB91- /GAR 
PB91-226613/GAR 


New Evidence for the 17-keV Neutrino. 
PB91-226613/GAR 163,649 PC E06/MF E06 


PB91-226621/GAR 


). 
PC E06/MF E06 


162,408 PC E06/MF E06 


a ‘e’-'p’ Collider. 
63,650 


Leptoquark Production 
PB91-226621/GAR E06/MF E06 
PB91 -226639/GAR 


Properties of the K-Cs Bialkali Photocathode. 
91-226639/GAR 163,651 PC E06/MF E06 


PB91-226647/GAR 


b= oy eeanteces co Soe y Detectors. 
PB91- '7/GAR 163,652 PC E06/MF E06 


PB91-226654/GAR 
Energy Resolved -Ray gaa Using Tunnel 
Junction Arrays on ingle Crystal 

PB91-226654/GAR 183,008 PC E06/MF E06 
PB91-226662/GAR 


of a Microcircuit Layer Structure. 
161,681 PC E06/MF E06 


Proton Microscopy 
PB91-226662/GAR 

PB91-226670/GAR 
Status of the 17-keV Neutrino. 


Experimental ; 
PB91-226670/GAR 163,654 PC E06/MF E06 


PB91-226688/GAR 


Png Model 
PB 226888 GAR 
PB91-226696/GAR 
Estimating S\ tic Errors (Revised). 
PBO1-226600/GAR 162,409 PC E06/MF E06 
PB91-226704/GAR 
and Angular Distribution Calculations for Pre-Equilib- 


rium ’ 
PB91-226704/GAR 163,656 PC E06/MF E06 
PB91-226712/GAR 


163,655 PC E06/MF E06 


in Heavy-lon Fusion. 


PBO1-2267 12/GAF 
91-226712/GAR 163,657 PC E06/MF E06 
PB91-226720/GAR 


of Single Hole t-J Model. 
163,658 PC E06/MF E06 


VOL. 91, No. 22 


Small Cluster 
PB91-226720/GA\ 


OR-74 


PB91-226738/GAR 


Confinement in — Ga wee 
PEST EABTSS/GAR 63,655. PC E07/MF E07 
PB91-226746/GAR 


onan Algebraic Geometry of Superstring Compactifica- 
ns. 
PB91-226746/GAR 163,660 PC E06/MF E06 
PB91-226753/GAR 
Dirac’s anger hed 


Conditions with 
PB91-226753/GA\ 
PB91-226761/GAR 


clic and Normal Solutions in 7 
PB91-226761/GAR 63,662 


PB91-226779/GAR 
ximation for Casimir E ies, with epee to the 
Consistent Soliton of the Effective Chiral A 
PB91-226779/GAR 163,663 PC E08/ ME E06 


PB91-226787/GAR 


hep ey Systems and Gauge-Fixing 
163,661 PC E06/MF E06 


Mechanics. 
PC E06/MF E06 


Pure — Theories. 

PB91-226787/GAR 
PB91-226795/GAR 

Gam Seamee in State Growth Management: Florida and 


New Jersey. 

PB91-226795/GAR 163,682 PC A10/MF A03 
PB91-226803/GAR 

Cable Sayed 8 Static ‘eenes Analysis for the Captain William 


PB91 = 26808/GA 161,323 PC A06/MF A02 
PB91-226811/GAR 


Water Resources Data for Idaho, Water Year 1 
PB91-226811/GAR 162,050 PC A99/MF A06 


PB91-226829/GAR 


Water Ri Data for L 
PB91-226829/GAR 


PB91-226837/GAR 
Water Resources Data for Puerto Rico and the U.S. Virgin 


——. Water Year 1990. 
226837/GAR 162,052 PC A22/MF A04 


163,664 PC E06/MF E06 


va, Water Year 1990. 
162,051 PC A19/MF A04 





omnes 226845/GAR 


Water Resources Data for 
PB91-226845/GAR 


PB91-226852/GAR 


rey oe Analysis of Wind Observations Collected during 
the Southern California Air Quality Study. 
PB91-226852/GAR 161,881 PC A15/MF A03 


PB91 -226860/GAR 


Characterization of the Current Biological Communities 
within the Nanticoke River in the Vicinity of the Vienna 


SES. 
PB91-226860/GAR 163,113 PC AOS/MF A01 
PB91-226878/GAR 


Water Resources Data for Tennessee, Water Year 1990. 
PB91-226878/GAR 162,054 PC A12/MF A03 


PB91 -226886/GAR 


nostic Report of the National Hurricane Center. August 
September = Volume 3, Number 2. 
PB91-226886/GAR 161,007 PC A0S/MF A01 


PB91-226894/GAR 


Determining Feasibility of West Vi 
Brines as Highway | ain 
PB91 226894/GAR 


PB91-226902/GAR 
Plant rpm 4 No. 199, Part 1. Plant Materials Introduced 
J 1 to June 30, 1990 (Nos. 536645 to 541499). 
PB91-226902/GAR 162,438 PC A99/MF A06 
PB91-226910/GAR 


Plant Inventory No. 199, Part 2. Plant Materials Introduced 
duly 1 to December 31, 1990 (Nos. 541500 to 546348). 
PB91-226910/GAR 162,439 PC A99/MF A06 


PB91-226928/GAR 
pensueaing Pr Full-Time Use of Safety Belts among Current 


Part-Time 
PB91-226928/GAR 163,819 PC A06/MF A02 
PB91-226936/GAR 


Effects of Fiscal Policy on Agriculture and the Rural Econo- 


P891-226036/GAR 161,140 PC A03/MF A01 
PB91-226944/GAR 
Farmland Ownership and Renting in the United States, 


1987. 

PB91-226944/GAR 160,856 PC A03/MF A01 
PB91-226951/GAR 

Costs of Producing Oranges in California and Florida, 


1988/89. 
PB91-226951/GAR 160,857 PC A02/MF A01 


PB91-226969/GAR 


es Trade Highlights, July 1991. 
91 -226969/GAR te 160,858 PC A03/MF A01 


PB91-226977/GAR 
Investigation of the Feasibility of Interactive Videodisc as a 


Training Mode for 
PB91-226977/GAR 163,685 PC A04/MF A01 
PB91-226985/GAR 


—— Water Year 1990. 
053 PC A17/MF A04 


wd g st and :~ Field 
161,324 PC R08 / ME A02 


: Two Case Studies. 


PB91-226985/GAR 163,798 PC A03/MF A01 


PB91-226993/GAR 
— in Intermodal Freight Transport Service Planning. 


Volume 1. 
PB91-226993/GAR 163,807 PC AOS/MF A01 
PB91-227009/GAR 


Toxic Substances in Submerged —_ be yy tion Beds. 
PB91-227009/GAR 62,055 A03/MF A01 


PB91-227017/GAR 


Dairy, Livestock, and Poultry: U.S. Trade and Pr 
July 1991. Featuring: January- we 1991 Trade Data. 
PB91-227017/GAR 60,859 PC A04/MF A01 


PB91-227025/GAR 


Work and Pov in Metro and Nonmetro Areas. 
PB91-227025/GAR 163,839 PC A03/MF A01 


ge tag omen 


ae e, Trade, and the GATT: A Glossary of 
P 91-227033/GAR 161,150 PC OAM A01 


PB91-227041/GAR 
Food Cost Review, 1990. 
PB91-227041/GAR 
PB91-227058/GAR 
National Severe Storms Laboratory Annual Report FY 


1990. 

PB91-227058/GAR 161,008 PC A04/MF A01 
PB91-227066/GAR 

a Tracking Using an Envelope Approach: Impacts 


PBOt.2 91-227066/GAR 161,009 PC A03/MF A01 
PB91-227074/GAR 


Satellite Interpretation 
PB91-227074/GAR 


PB91-227090/GAR 


160,860 PC A04/MF A01 


Messages: A User’s Guide. 
161,010 PC AOS/MF A01 


Airport and Operations, 1991. 
PB91-227090/GAR 163,799 
PB91-227108/GAR 


foe age Stability, 1991. Pr 
Held in St. Louis, Missouri on May 15-17, 
PB91-227108/GAR 163,808 


PB91-227116/GAR 


World Tobacco Situation, July 1991. 
PB91-2271 16/GAR 160,861 PC A03/MF A01 


PB91-227124/GAR 
Diversity in U.S. Agriculture: A New Delineation by Farming 
Ct Setaticn. 
PB91-227124/GAR 160,862 PC A03/MF A01 
PB91-227132/GAR 
Hired and eae | Labor in U.S. Agriculture, 1987: A Re- 
tructure. 


Assessment 
B91 -227132/GAR 160,863 PC A03/MF A01 
PB91-227140/GAR 


Development of FRP Bridge Superstructural 
PB91-227140/GAR 161,325 Pe ATO ME A03 


PB91-227157/GAR 
ntal Determination of the Automotive Seat Trans- 


fer Function. 

PB91-227157/GAR 163,820 PC A03/MF A01 
PB91-227165/GAR 

— Characteristics and Risk Assessment of Elderly 

PB91-227165/GAR 163,821 PC A06/MF A02 
PB91-227173/GAR 

Chunkwood: Production, Characterization, and Utilization. 

PB91-227173/GAR 162,355 PC A06/MF A02 
PB91-227181/GAR 

of ny Food, Agriculture, Conservation, and 


Trade Act of 1990. 
PB91-227181/GAR 160,864 PC A09/MF A02 
PB91-227199/GAR 


Technical Paper on Accessibility Codes and Standards. 
PB91-227199/GAR 161,117 PC A08/MF A02 


PB91-227207/GAR 


Transit Facility Design for Persons with Visual Impairments. 
PB91-227207/GAR 163,802 PC A02/MF A01 


PB91-227215/GAR 
‘ement of Wheelchairs and Other Mobility Aids on 


Transit Vehicles. 
PB91-227215/GAR 163,822 PC A03/MF A01 
PB91-227223/GAR 


Law Enforcement Public Information: A Guide for Law En- 
forcement Administrators for Successful Media Relations, 
Effective Strat and Unit implementation. 

PB91-227223/GAR 161,428 PC A04/MF A01 


PB91-227231/GAR 


PC A03/MF A01 


of a Conference. 
1990. 
PC A06/MF A02 


Bibli of ‘ lus’ Cell and Tissue Culture. 
PB91-227231/GA 162,770 PC A03/MF A01 
PB91-227249/GAR 
Southern Pul Production, 1989. 
PB91-227249/GAR 162,771 PC A03/MF A01 
PB91-227256/GAR 
Accident Characteristics of Elderly Pedestrians. 
PB91-227256/GAR 163,823 PC A04/MF A01 
PB91-227264/GAR 
Planner’s Guide to Gate hupetes People Mover Systems 
for Urban Activity Cent 
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PB91-227264/GAR 
PB91-227272/GAR 
Draft Environmental 


163,803 PC A11/MF A03 


Assessment and Land Protection Plan. 
wd, ie egy National Wildlife Refuge, 
PB91-227272/GAR 162,983 PC A03/MF A01 
PB91-227280/GAR 
Final Environmental Protection Plan 
cupeeee Expansion of Polean I island National Wildlife 
Refuge, Indian River and Brevard Counties, Florida. 
PB91-227280/GAR 162,984 PC A04/MF A01 
PB91-227298/GAR 


Bulletin of Hardwood Market Statistics: Winter 1990. 
PB91-227298/GAR 162,772 PC A03/MF A01 


PB91-227306/GAR 
the Comich Bagley Area, Quality of Glacial-Drift pote 
Bemidji- Area, Beltrami, Clearwater, Cass, 
Hubbard Counties, Minnesota. 
PB91-227306/GAR 162,835 PC A07/MF A02 


PB91-227314/GAR 


State of Mathematics A\ 

PB91-227314/GAR 
PB91-227322/GAR 

Mi ippian Rocks in 

PB91-227322/GAR 
PB91-227330/GAR 


He eye oe Basis for 
PB91-227330/GAR 


PB91-227348/GAR 


Executive poe 
161,055 PC A03/MF A01 


Kentucky. 
162,810 PC A07/MF A02 


Manual Lifting Gi 
161,095 o PCA ‘(A04/MF A01 


idemiological Basis for Manual pry Naa ~-y 
91-227348/GAR 
PB91-227355/GAR 


PC A0a/MF A01 


Towards Understanding era. 
PB91-227355/GAR 162,773 PC A20/MF A04 
PB91-227363/GAR 


ies Sel eeitee Sines: Records of Deci- 


Abstracts FY82-FY85. 
PB91-227363/GAR 161,980 PC A08/MF A02 
PB91-227371/GAR 


Model of Millimeter-Wave 
munication Networks in Urban 
PB91 "07371 /GAR 


PB91-227389/GAR 
Walk-Th h oo Report, Blue Shield/Biue Cross of 


PagT 227380/GAR 162,572 PC A02/MF A01 
yi aneete 

In-Depth ry owt Control Technology for Small Busi- 

ness: ny wh id of Flexible Duct-Large Hood Ventilation for 

Radiator Repair at Hensley’s Radiator Service, Inc., Char- 

lottesville, Virginia. 

PB91-227397/GAR 161,899 PC A03/MF A01 
PB91-227405/GAR 

Idaho Zone Preformat, Temperature Guidance, and Verifi- 


cation. 
PB91-227405/GAR 161,011 PC A04/MF A01 
PB91-227413/GAR 
eS Reales “hooan 
care Expenditures for Services: 


tion for Personal Com- 
161.412 PC A05S/MF A01 


on Medi- 
ground, 
Issues, and 
PB91-227413/GAR | 162,101 PC A03/MF A01 
PB91-227421/GAR 
Regeneration of Aspen by Suckering on Burned Sites in 


Western 4 
PB91-227421/GAR 162,774 PC A03/MF A01 
PB91-227439/GAR 


Outcome Measures for the of Hospital Care. 
PB91-227439/GAR PC A03/MF A01 
PB91-227447/GAR 
a Accident Circumstances and Epidemiology OF 
Apprentice Electrician Electrocuted, August 23 


PB91-227447/GAR 162,573. PC A02/MF A01 


162,102 


on Dairy Farm, July 26, 1989. 


laste 
PB91-227454/GAR 162,574 PC A02/MF A01 
PB91-227462/GAR 
i (FACE) 


Fatal Accident Circumstances and Epidemiology 
Falls to His Death Through a Skylight 


eport: Laborer 
cay | July 24, 1989. 
91- 7462/GAR 162,575 PC A02/MF A01 
PB91-227470/GAR 


Fatal Accident Circumstances and 
Report: Truck Driver Dies When Crane 
Powerline, ae 1 
PB91-227470/GAR 162,576 PC A02/MF A01 
PB91-227488/GAR 
Fatal Accident Circumstances and 
Cee tiacin Fal nom Fork Ut 3 


Report: Wi 
PB91-227488/GAR 162,577 
PB91-227496/GAR 


Fatal Accident Circumstances and SP ren Rusu 17 
a ‘oot Fall 17, 


1989. 
PB91-227496/GAR 162,578 PC A02/MF A01 


ee (FACE) 


(FA 
16, 1989. 
A02/MF A01 


PB91-227504/GAR 


sone Fisheries, 1989. 
91-227504/GAR . 
PB91-227512/GAR 
Motor Vehicle Fatalities in North Carolina, 
79-1988. 


PB91-227512/GAR 163,824 PC A04/MF A01 
PB91-227520/GAR 


Industry Annual). 
,896 PC A03/MF A01 


Severe Local Storm Warning Verification: 1990. 
PB91-227520/GAR 161,012 PC A03/MF A01 
PB91-227538/GAR 

Pacific Marine Environmental Laboratory Annual Report, 

Fiscal Year 1990. 

PB91-227538/GAR 163,167 PC A05/MF A01 
PB91-227546/GAR 

Annual Data and Verification Tabulation, Atlantic Tropical 


—- 1986. 
91-227546/GAR 161,013 PC A04/MF A01 
PB91-227553/GAR 

ae R and Rati 


pos gM Program (PA 
PB91-227553/ 
PB91-227561/GAR 


tural Production Reetss Se oe Sena 
: A Selected 


PB91-227561/GAR 160,865 PC A03/MF A01 
PB91-227579/GAR 

Promoting Geriatric Self-Care: Enhancing the Management 

of Chron Health 

PB91-227579/GAR 162,113 PC A03/MF A01 
PB91-227587/GAR 


Evaluation of Salinity as a Variable for Use in Habitat Eval- 

uation Procedures (HEP) in Estuarine and Marine Habitats. 

PB91-227587/GAR 163,114 PC A03/MF A01 
PB91-227595/GAR 


Hazard Evaluation Report HETA 89-222-2098, Cor- 


nell University, 

PB91-227595/GAR 162,579 PC A03/MF A01 
PB91-227611/GAR 

Summertime | 


the Lower Choptank River E: 
PB91-227611/GAR 
— 227629/GAR 
Network: Si 


tale | 
PB91-227629/GAR 
PB91-227637/GAR 


Criteria for the Proficiency 
161,173 PC A03/MF A01 


the Chesapeake and 
Bice’ 987. ren 
63,194 PC "A03/MF A01 


the between Hospi- 
Centers and Services. 
163,844 PC A05/MF A01 


Directory of Aquaculture Northeast. 
PB91-227637/GAR 160,897 PC A04/MF A01 
PB91-227645/GAR 

Walk-Through Survey at Oakland Tribune, Oakland, Califor- 


nia. 
PB91-227645/GAR 162,580 PC A01/MF A01 
PB91-227660/GAR 


Breakaway Timber Utility Pole Installations in yo 
PB91-227660/GAR 163,825 PC A03/MF A01 
PB91-227678/GAR 


Forest Statistics for Minnesota’s Northern Pine Unit. 
PB91-227678/GAR 162,775 PC A03/MF A01 


PB91-227686/GAR 
Economics Research, Volume 43, 


160,866 PC A03/MF A01 


Journal of Agricultural 

Number 4, Winter 1991. 

PB91-227686/GAR 
PB91-227694/GAR 


PB91-227694/GAR 
PB91-227702/GAR 
bey ae Temporal emery in the Catch ga Whit- 


ing in the U.S. 

Pao! -227702/GAR ons 60,808 PC AD A04/MF A01 
PB91-227710/GAR 

Population E 

tion of i 

PB91-227710/GAR 
PB91-227728/GAR 

Use of Waste Materials in Highway Construction. Executive 


Summary. 

PB91-227728/GAR 161,326 PC A03/MF A01 
PB91-227736/GAR 

Use of Waste Materials in Highway Construction. Final 


Report. 

PB91-227736/GAR 161,327 PC A07/MF A02 
PB91-227751/GAR 

Annual Data and Verification Tabulation Atlantic Tropical 


— 1988, 
91-227751/GAR 161,014 PC A08/MF A02 
PB91-227769/GAR 

Annual Data and Verification Tabulation Eastern Pacific 


Tropi Mo gga 
Poot 22 '69/GAR 161,015 PC A04/MF A01 


PB91-227777/GAR 
A Guide for Alaska 
PB91-; /GAR 
PB91-227785/GAR 


161,306 PC A03/MF A01 


, Habitat Requirements, and Conserva- 
162,491 PC A03/MF A01 


Commercial Fishermen. 
160,899 PC A04/MF A01 
— Ranching: Proceedings of the U.S.Japan Meeting 
7th) on Aquaculture held in Ise, Mie Prefecture, on 
16-18, 1988. Satellite Symposium: October 


PB91-229880/GAR 
PB91-227785/GAR 160,900 PC A09/MF A02 
PB91-227793/GAR 
Status of the Coastal Pacific 
PB91-227793/GAR 


PB91-227819/GAR 


| Method for Coal Refuse Fires. 
PuOT2e7eIe/GA 


161,981 PC A06 
PB91-227827/GAR 
Bond and Insurance Coverages for Highway Construction 


PB91-227827/GAR 161,328 PC A04/MF A01 
PB91-227835/GAR 
A oy Research Annual 
1-227835/GAR 
PB91-227843/GAR 


of OLTRS within DND. Business Case. 
'1-227843/GAR 162,680 PC A06/MF A02 


PB91-227918/GAR 
Federal Trade Commission Operating Manual. 
PB91-227918/GAR 160,776 PC AS9 
PB91-229674/GAR 
oS Ce Se. ae) A Survey of Risk 


pay nah State Departments of T: 
PB91-; '4/GAR A04/MF A01 


163,686 

asa to 

Evaluation of Risk 

PB91-22 /GAR 
PB91-229690/GAR 

Occupational Diseases: NIOSH | 

PB91-229690/GAR 
PB91-229708/GAR 


bee py pA 
160,901 PC A06/MF A02 


1991. 
161,287 PC A06/MF A02 


Volume 2. Identification and 
for Highway Systems in Tort 


163,687 PC A05/MF A01 


instructional Module. 
162,581 PC A04/MF A01 


Low-Clearance Vehicles at Grade Crossings. 
PB91-229708/GAR 


PB91-229716/GAR 


Food eee Prices, and 
PB91-229716/GAR 


163,826 PC A09/MF A02 
PB91 See 


re 1968-89. 
160,867 PC A08/MF A02 
cae. 


ae oe Route 670, Cumberland land County. New 
PB91- -229724/GAR 161,329 A03/MF iow Joey, 
PB91-229732/GAR 


Commercial Motor Vehicle Speed Control Devices. 
PB91-229732/GAR 163,827 PC A04/MF A01 


PB91-229757/GAR 


Fate and Effects of Nearshore Discharges of OCS Pro- 
duced Waters. Volume 1. eee 
PB91-229757/GAR > AO4/MF A01 


PB91-229765/GAR 
Fate and Effects of Nearshore Discharges of OCS Pro- 


duced Waters. Volume 2. 

PB91-229765/GAR 162,057 PC A16/MF A03 
PB91-229773/GAR 

Nee 8 eS eee ees 6 SS te 

duced Waters. Volume 3. Appendices. 

PB91 “2097 73/GAR 162,058 PC A11/MF A03 


PB91-229781/GAR 


Universal Definition of the Geometric Phase. 
PB91-229781/GAR 163,665 PC E06/MF E06 
PB91-229799/GAR 

Equivalence of Some Three-Generation Calabi-Yau Mani- 


folds. 

PB91-229799/GAR 163,666 PC E06/MF E06 
PB91-229807/GAR 

Quantum Action Principle and 

PB91-229807/GAR 
PB91-229815/GAR 

Quantized Vortices in 2-Dimensional Superfluids and Gen- 

eralized Hamiltonian 


PB91-229815/GAR 163,668 PC E06/MF E06 
PB91-229623/GAR 


Wess-Zumino Terms in Excitonic-insulator Models. 
PB91-229823/GAR 163,669 PC E06/MF E06 


PB91-229831/GAR 
Definition of the Real 
PB91-229831/GAR 

PB91-229649/GAR 


Definition of the Complex Geometric 
PB91-229849/GAR 


PB91-229856/GAR 
Topological Fluctuations in Lattice QCD: An Exploratory 


PB91-229856/GAR 169,672 PC E06/MF E06 
PB91-229864/GAR 


R-Parity Violation at Hadron Colliders. 
Paot 2os8e4/ GAR , 


163,673 PC E06/MF E06 
PB91-229672/GAR 


PBot 220872 GAR 
PB91-229680/GAR 


i Phases. 
163,667 PC E06/MF E06 


Phase. 
163,670 PC E06/MF E06 


Phase. 
163,671 PC E06/MF E06 


163,674 PC E06/MF E06 


163,675 PC E06/MF E06 


OR-75 


PB91-229880/GAR 


November 15, 1991 
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PB91-229898/GAR 


Airborne Dust Levels Generated during Insulation with 
MMNMF: A Laboratory | tion. 
PB91-229898/GAR 162,117 PC E06/MF E06 


PB91-229906/GAR 
we agp om of a Static Sampler for the Measurement of 
Aerosol in the Ambient Atmosphere (with Special 
162,118 PC E06/MF E06 

PB91-229914/GAR 
Mortality 1967-1977 of Industrial Workers and Ex-Workers 


from the British Steel Industry: Further % 
PB91-229914/GAR 162,582 E06/MF E06 


PB91-229922/GAR 
Development of an Aid to identifying Task Elements Which 
May Predispose Individuals to Wok Related Upper Limb 
PB91-229922/GAR 162,583 PC E06/MF E06 
PB91-229930/GAR 


Health of Scottish Quarry Work a, 
ton of @ St 


Population, Collation of Radiographic and 
ita, and Preliminary Results. 
PBT B91 -220030/GAR 


PB91-229948/GAR 
Shape, Size and Composition of Coalmine Dusts in Rela- 


Coaimines. 
162,941 PC E07/MF E07 


162,940 PC E06/MF E06 


tion to Pneumoconiosis in British 

PB91-229948/GAR 
PB91-229955/GAR 

Factors Influencing the O 

i arious Types. 

PB91-229955/GAR 
PB91-229963/GAR 

RRS yay Cruise 182, Pa as June pra -S 

eg 1: Investigations in legion of 4 

deg W and 60 + hy 

PB91-229963/GAI "163,115 PC E07/MF E07 
PB91-229971/GAR 


RRS CHALLENGER Cruise 43, 30 December-12 January 
1989. NERC North Sea Community Research Project 

Cruise No. 6. 
PB91-229971/GAR 


PB91-229989/GAR 
RRS CHALLENGER Cruise 39, 1 Ni ber-13 N b 
1988. NERC North Sea Community Research Project. 


Survey No. 4. 
PB91-229989/GAR 163,160 PC E06/MF E06 


PB91-229997/GAR 
RRS CHARLES DARWIN Cruise 51, 24 July-21 a. 
1990. T ture Salinity and Velocity Structure 
Iceland Faeroes Front and North Atlantic Water Inflow to 
the GIN Sea. 
163,161 PC E06/MF E06 


MM. mn 





of Progr 
162,942 PC E10/MF E10 


163,159 PC E06/MF E06 





PB91-229997/GAR 
PB91-230003/GAR 

RRS ged DARWIN Cruise 52, 25 August-13 Septem- 

ber 1990. Multichannel Seismic Reflection Survey of the 

Southern in of the Rockall Plateau. 

PB91-230003/GAR 163,143 PC E06/MF E06 
PB91-230011/GAR 

RRS CHARLES DARWIN Cruise 50, ». = June-22 tad 1990. 

tland Overflow Water. 


Oceanography of the Iceland Scot 

PB91-230011/GAR 163,131 PC E06/MF E06 
PB91-230029/GAR 

RRS DISCOVERY Cruise 185, 18 August-17 September 

1989. Abyssal Benthic Biology at = E Community 


Sta 50 min N 16 deg 30 
PB91 31-250029/ GAR 163, 116 PC E07/MF E07 
PB91-230037/GAR 
RRS DISCOVERY Cruise 187, 20 October-20 November 
and Geochemical ical Investigations in the 


Horseshoe = Seine Abyssal Plains. 
Tape, Horses 163,144 PC E06/MF E06 
PB91-230045/GAR 
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Application of CLAMP to the Analysis of Parking Policy in 
PB91- /GAR 163,871 PC E05S/MF E05 
PB91-230813/GAR 
foe & Car bane in European Cities: An Emerging 
PB91-230813/GAR 163,872 PC E06/MF E06 
PB91- 230821/GAR 


1g, Simulators and Behavioural Travel Research. 
163,829 PC E05/MF E05 


163,8 PC E05/MF E05 


Pulte Tenspas Pensenes Winenaion Seema Saw Tele 

matics Macey A Review of 

PB91-230847/ 163,874 PC E06/MF E06 
PB91-230854/GAR 

Interelationships between PARCMAN and Other DRIVE 


PB91-230854/GAR 163,875 PC E05/MF E05 
PB91-230862/GAR 


W P; and the Enforcement of P: R 
— —— phy ‘arking Regulations: 


PB91-230862/GAR 
PB91-230870/GAR 

Guidelines for Developing a Taxicab Driver Training Pro- 
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Survival and pone - wears. Mutant, and Recombi- 


PBOT232Se/GAR coor? PC A03/MF A01 


PB91-231266/GAR 
Effect of Ozone Exposure on the Dispersion of Inhaled Aer- 
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PB91-231688/GAR 


Telemet eee Cute Satellite. 
PBoT-23}688/ AR 988 PC E07/MF E07 


"anaes 


World Mineral Production, —— ws. 
PB91 1281606/GAR 


PB91-231704/GAR 


Data, U ped gions, 1989 Yearbook. 
PB91-231704/GAR 162,837 PC E14/MF E14 


PB91-231712/GAR 
eee geen Minerals Yearbook, 1990. Statistical Data 


to 1989. 
PB91-231712/GAR 162,954 PC E07/MF E07 
PB91-231720/GAR 


: The Environmentally ae re. 
PB91-231720/GAR 162,317 E06/MF E06 
PB91-231738/GAR 
Validation and Simplification of a Direct Expansion Air 
Cooler Model 


PB91-231738/GAR 162,191 PC E06/MF E06 
PB91-231746/GAR 


inor Elements be- 
250C. 
PC A03/MF A01 


963 "PC EOT/ME E 
E07/MF E07 


Development in Direct Air Cooler Control. 
PB91-231746/GAR 162,192 PC E07/MF E07 


PB91-231753/GAR 


Susivtos ete for Thawing of Frozen Foodstuffs. 
PB91-231753/GAR 160,903 PC E06/MF E06 
PB91-231761/GAR 


ene Rane Seseeeany <6 Saget Aaa 


PBo1-231 761/GAR 162,193 PC E06/MF E06 
PB91-231779/GAR 


Guide to the Use of Mexican and 
PB91-231779/GAR 


PB91-231787/GAR 
Variation in ‘Pinus caribaea’, ‘P. oocarpa’ and 


. ‘tecunu 
Past 231787/GAR 162,781 PC E07/MF E07 
PB91-231795/GAR 
Cordia alliodora: A Promising Tree for Tropical 
PB91-231795/GAR 162,782 PCE 
PB91-231803/GAR 


Belizean Timbers. 
162,356 PC E10/MF E10 


/MF E06 


Procedures for Monitoring Tree Growth and Sit q 
PB91-231803/GAR 162,783 PC £12/M E12 
PB91-231811/GAR 

Replication within Atomic Actions and Conversations: A 

Case Study in Fault-Tolerance 

PB91-231811/GAR 161,524 PC E05/MF E05 
PB91-231829/GAR 

Treatment of Persistent Objects 

PB91-231829/GAR 
PB91-231837/GAR 


“endes PC E05/MF E05 


Software Metrics and Diversity. 
PB91-231837/GAR 161,526 PC E05/MF E05 
PB91-231845/GAR 


——_ of — Algorithm for Shape-Preserving 


Surface b 

PB91-231845/GAR 162,412 PC E05/MF E05 
PB91-231852/GAR 

Graphical Representation of a Hardware Description Lan- 


B01-231852/GAR 161,474 PC E05/MF E05 
PB91-231860/GAR 


Replicated K-Resilient Objects in 
PB91-231860/GAR 


PB91-231878/GAR 
Correct Interactive Transformational Synthesis of DSP 


Hardware. 
PB91-231878/GAR 161,475 PC E05/MF E05 
PB91-231886/GAR 


161,527 PC E05/MF E05 


Accurate Prefetching Policy for Oriented Systems. 
PB91-231886/GAR ™ 161,528 PC E09/MF E09 
PB91-231894/GAR 


Review of Design Flood Estimation Using the FSR Rainfall- 
lunoff Method. 


R 5 
PB91-231894/GAR 162,838 PC E10/MF E10 
PB91-231902/GAR 


Agricultural Technology in Sub-Saharan Africa. A Workshop 
on Research Issues. 
PB91-231902/GAR 160,909 MF A02 


PB91-231910/GAR 


Financial Sytane one 

Papers from an yo Policy 

from January 29 to February 1, 1990 
PB91-231910/GAR 


in Africa. Collected 
a Kenya, 


161,128 MF A03 


PB91-231928/GAR 
World Bank Research Observer, Volume 6, Number 2, July 


1991. 
PB91-231928/GAR 161,144 MF A02 
PB91-231936/GAR 
Price Prospects for M Pri Commodities, 1990-2005. 
+ ga Review jy Aeme iy Markets, First Quarter 
PB91-231936/GAR 161,151 MF A01 
PB91-231951/GAR 
Gaining Public Support for Road Pricing through a Package 


PB91-231951/GAR 163,877 PC E05/MF E05 
PB91-231969/GAR 
Langages Logiques et Al 
aed Patel A 
'B91-231969/GAR 
PB91-231977/GAR 


Mesure de |’Absorptivite Spectrale de Materiaux Metalli- 
ques par Calorimetrie Multilaser (Measurement of the Spec- 

of Metal Materials Using Multilaser Calori- 
pres | (Messu 


Metalliques imetrie Multilaser). 
PB91 -231977/GAR 162, 


PB91-231985/GAR 
Etude de sous Couche Limite Hydro- 
+ Tveuterne (Gnas ok (Study of Prosane Sensors in a Tur- 


PBST 23/058/GAR ae 7% E05/MF E05 


163,151 
PB91-231993/GAR 
Chaos én Bruits et Vibrations (Chaos in Noise and Vibra- 


tions). 
PB91-231993/GAR 163,485 PC E06/MF E06 
PB91-232009/GAR 


i “om Paralleles (Logic Lan- 
ms). 
161,529 PC E05/MF E05 


PC E06/MF E06 


Etude des Speen Spee ‘Temporels Lies a la Collabora- 
tion Entre Deux R ts Ayant un Espace de Travail 
Commun. Phase 2: Planifica’ de Trajectoires (Study of 
the Spatial- Temporal Aspects of Collaboration between 
Robots in a Shared Work Space. Phase 2: Path Plannii 
PB91-232009/GAR 162,184 PC E0S/MF E05 

PB91-232017/GAR 

Recherches sur les Mecanismes Reactonnels de Systemes 
Explosifs Gazeux (Studies of the Reaction Mechanisms of 


Explosive Gas Systems). 
PH91-232017/GAR 163,204 PC E06/MF E06 
PB91-232025/GAR 
Caracterisation de |'Interface et de I'l les 
Materiaux Composites (Characterization of Inter- 
faces and Interphases). 
PB91-232025/GAR 162,261 PC E05/MF E05 
yr ge 


Haute Temperature 


errs 


). 
163,467 PC E05/MF E05 


(Mechaneo 
PB91-232041/GAR 


Resolution des Equations de any poser 3D | 

ible sur Multiprocesseur Fa es Ses incompressible Navier. 
Stokes Equations on a Mi 
PB91-232041/GAR 


PB91-232058/GAR 
Diffusion and Reaction Layer Structure and NOx Reduction 
in Turbulent Natural Gas Flames. Annual Report, January- 
December 1990. 
PB91-232058/GAR 161,344 PC A03/MF A01 
PB91-232066/GAR 


160,803 PC E06/MF E06 


eport, J wre Sore 30, 1900. 
january june 
PB91-232066/GAR 161,345 PC A06/MF A02 


PB91-232074/GAR 
pores Storage System Utilizing Prime 
Mover Waste Hea‘ - 
PB91.232074/GAR 161,115 PC A07/MF A02 
PB91-232082/GAR 
Variability of Natural Gas Com; 
itan Areas of the United 
1990-March 1991. 
PB91-232082/GAR 
PB91-232090/GAR 
of a Gas-Fired Scrap os Melting System. 


Final Report, November ete «op 
PB91-232090/GAR 62,908 PC A06/MF A02 


PB91-232124/GAR 


Based Stoeimatng Jomealogn Tay 


PB91-232124/GAR 
PB91-232132/GAR 
Commercial Building Systems Analysis. Final Report, Janu- 


1988-July 1989. 
91-232132/GAR 161,804 PC A03/MF A01 
PB91-232140/GAR 


—— Furnace and Zoned Heating Sa» Develop- 

ment. Final Report, July 1987-December 1989. 

PB91 301 40/ GAR 161,805 PC A04/MF A01 
PB91-232157/GAR 

Improvements of Formation Evaluation and 5 Core Anuhgee 


— ht Gas Sands through Selected Core 
res. Annual Report, October 1989-December 1990. 


in Select Major Met- 
tes. Interim Report, August 
161,788 PC A07/MF A02 


Pages Yama Bay Septem- 
161,789 PC AOS/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB91-232157/GAR 
yyy tomy 


Senet Eogine Evahuation end Development. Finel Report, 


986-July 1990. 
pao. -232165/GAR 161,735 PC A11/MF A03 
PB91-232173/GAR 
Lineatine Btew of Heat Transfer Gae‘Fred Anpicatons. Topica ? 
bog poe dag opical 
echnical Report, 1 1991-28 February 199 
PB91-232173/GAR 162,194 PC AiS/ME A03 


PB91-232199/GAR 
Wildlife Habitat Relationships: 
jae Northwest a 


162,955 PC A11/MF A03 


Procedures for Pa- 
for Measuring Popula- 


162,987 PC A03/MF A01 


Preliminary Classification of Forest Vegetation of the Kenai 


Peninsula, 
PB91-232207/GAR 162,784 PC A04/MF A01 
PB91-232215/GAR 
Mobile Trauma Training Unit 
PB91-232215/GAR 
py ie ge 
Conservation and Environmental Issues in Agriculture: An 


Economic Evaluation of Policy 
PB91-232223/GAR 160,870 PC A04/MF A01 


on Manual. 
162,114 PC A08/MF A02 


163,141 PC A03/MF A01 


National Forest Timber Supply and Stumpage Markets in 
the Western United States. 
PB91-232249/GAR 162,785 PC A04/MF A01 


PB91-232256/GAR 
ee eee + eee Cekeaee 
the Experimental Forest and Range. 
Poot 232056/GAR 161,056 PC A04/MF A01 
PB91-232272/GAR 


Assessment of Wastewater Treatment Facilities in Small 
Communities. 


PB91-232272/GAR 162,069 PC A03/MF A01 
PB91-232280/GAR 
‘Ss of Fruits and Vegetables under Plant Quaran- 


tine : 

PB91- /GAR 160,871 PC A04/MF A01 
PB91-232298/GAR 

Approaches to Modeling Retail-Farm Price Spreads and 

Derived Demand Relationships for Food Commodities. A 

Selected, Annotated 


160,872 PC A03/MF A01 


pour la Velocime- 

Gazeux Particle Ho- 

in Gas ) ¢ von 
fuer die Velozimetrie in 

163,270 PC E05/MF E05 


Partik 
PB9!-232306/GAR 
PB91-232314/GAR 
fgg men ony du d’un Culot Droit 


163,271 PC E06/MF E06 


de Milieux Plans Stratifies (Ondes de ee 
of Strat 
(Stonely Waves, Theoretical Study) 
PB91-232322/GAR 163,272 
PB91-232330/GAR 


Shing Temperahes) (Messing & pry = Bg Ben nd 


PB91-; /GAR 162,137 PC E05/MF E05 
PB91-232348/GAR 


Vectorisation et Parallelisation du Oe EO = 
Collaboration avec la MATRA (Vectorization and 


Parallel Processing of the AEROLOGSD Code In Cot 
laboration with MA’ Co). 
GAR 163,785 PC E05/MF E05 


hh 
PC E06/MF E06 


Hypersonic Flows). 

160,804 PC E06/MF E06 

SUBER ot INTEROCEAN eae de Mouillages, Possibilites 
et 

Actuelles au SHOM, Pi Measuring Very Fast 

Currents: SUBER and 4rEROCEAN Curent Bee 

16, 152 ay E06/MF E06 

Stochastic Equilibria in 

163,878 PC E05/MF E05 


163,879 PC E06/MF E06 


Modelling for ‘Strategies for Integrated Demand 
pe eoe, Mey me 


PB91-232397/GAR 
PB91-232405/GAR 


Comments on the Society-Oriented Utility Functions in 

IMAURO. 

PB91-232405/GAR 163,881 PC E0S/MF E05 
PB91-232413/GAR 

Parking Search Behaviour: A Review of Current Research 

and Future 

PB91-232413/GAR 163,882 PC E05/MF E05 
PB91-232421/GAR 

Concise Encyclopedia of Traffic and T Systems: 

Transportation ing: The . 

PB91-232421/GAR 163, PC E05/MF E05 
PB91-232439/GAR 

fre Seman to Traffic Forecasting for Dynamic 

Driver Information S' % 

PB91-232439/GAR 163,884 PC E05/MF E05 
PB91-232447/GAR 


163,880 PC E05/MF E05 


Measuring the Potential Effects of Road Transport Informa- 
tics on Travel Patterns in European Cities. 
PB91-232447/GAR 163,885 PC E05/MF E05 
PB91-232504/GAR 


of the UK Bass Fi U a Book- 
co ising a Log-| 


Based Catch R 

PB91-232504/GAR 160,902 PC E05/MF E05 
PB91-232512/GAR 

Monte Carlo Study of Alternative Approaches to Balancing 

the National Accounts. 

PB91-232512/GAR 161,157 PC E06/MF E06 
PB91-232520/GAR 

’s Relationship with the Dollar and the Deutsche- 


mark: 197 . 

PB91-232520/GAR 161,158 PC E06/MF E06 
PB91-232538/GAR 

egos Assessing CBI Data « = Bank 

PB91-232538/GAR 62,170 
PB91-232546/GAR 


oon Se to the Relationship between Consump- 

PB91-232546/GAR 161,159 PC E06/MF E06 
PB91-232553/GAR 

Ex Rate Ei 

PB91-232553/GA\ 
PB91-232561/GAR 

Model of ICC’s Dividend P: 

PB91-232561/GAR 
PB91-232579/GAR 


E 
PC E06 ME E06 


161,160 PC E06/MF E06 


161,161 PC E06/MF E06 


Determination of A\ Earnings in Great Britain. 
PB91-232579/GAR 161,145 PC E06/MF E06 
PB91-232587/GAR 

See R ee Sates Cae and Ga eee eee 


Economies. 
PB91-232587/GAR 161,129 PC E06/MF E06 
PB91-232595/GAR 


Theory of Inductive Types. 
PB91-232595/GAR 
PB91-232603/GAR 


Hong Reference Counting with 
'1-232603/GAR 
PB91-232611/GAR 


NAG Spline a Routines on a Graphics Workstation: 


The Si ‘ar. 

PB91-232611/GAR 161,532 PC E06/MF E06 
PB91-232629/GAR 

Shared Memory Architecture for Parallel Cyclic Reference 


PB91-232629/GAR 161,533 PC E06/MF E06 
PB91-232637/GAR 


Survey of -Oriented Databases. 

PB91-232637/GAR 161,534 PC E06/MF E06 
PB91-232843/GAR 

rts 
PB91-232843/GAR 
PB91-232868/GAR 

Parallel and Vector Aspects of a Multigrid Navier-Stokes 


PB91-232868/GAR 163,273 PC A03/MF A01 
PB91-232876/GAR 

—. Conners Madea, System for Analyzing Re- 

PB91-232876/GAR ~ 162,096 PC A04/MF A01 
PB91-232884/GAR 

Optimization of Water Management in Regions with Con- 

flicting Interests. Simplified Models. 

PB91-232884/GAR 162,070 PC A0S/MF A01 
PB91-232892/GAR 


161,530 PC E06/MF E06 


Mark-Scan. 
Wales PC E06/MF E06 


@ for Task-Level Programming: Defini- 
162,185 PC A03/MF A01 





Africa: Maes ono Vohone 4 - 
PB91-232892/GAR ; 163,006 BC A03/MF A01 
PB91-232918/GAR 
and Chemical Properties Determining the Fate of 
Dibenzo-p- 


i Dioxins and 
PB91-232918/GAR 162,097 PC A04/MF A01 
PB91-232926/GAR 


Datamodel for Tropical Forest Land Inventories at Recon- 
naissance Level. 


PB91-509679/GAR 


PB91-232926/GAR 
PB91-232983/GAR 

Timber in Excavations. Third Edition. 

PB91-232983/GAR 161,120 PC E06/MF E06 


PB91-233007/GAR 


Wal 3, Wo, Dosomber 


PB91-23300: 


162,988 PC A07/MF A02 


ees Seen tantate, 


(Order as PB91-233007/GAR, PC$30.00/MF$30.00) 
PB91-233023/GAR 
Development of Persistent-Current Switches for Supercon- 
Coils on Maglev Vehicles. 
PegT 233028 /GAR 163,810 
(Order as PB91-233007/GAR, PC$30.00/MF$30.00) 
PB91-233031/GAR 
Effect of Uneven Thickness of Soft Ground on Earthquake 
Pao’ S390 
PB91- 1/ 161,126 
(Order as PB91-233007/GAR, PC$30.00/MF$30.00) 
PB91-233080/GAR 
Frugt og Groentsager (Content of Caro- 


Carotenindhoidet i 
tene in Fruit and — 
PB91-233080/GAR 160,904 PC A03/MF A01 


PB91-233106/GAR 
Embryo-Foetal 
Party Report--T: 
PB91-233106/GAR 

PB91-233122/GAR 


and Chemical Substances. Working 
162,628 PC A07/MF A02 


International V: 

PB91-233122/GAR 
PB91-233148/GAR 

Finance at the Frontier: Debt Capacity and the Role of 


in the Private Economy. 
PB91-233148/GAR 161,130 MF A04 


PB91-233155/GAR 


161,067 PC A14/MF A03 


Public Reform: The Lessons of Experience. 
PB91-233155/GAR 161,146 MF A02 


PB91-233163/GAR 
Transformation of Economies in Central and Eastern 


Europe: Issues, Progress, and Prospects. 
PB91-233163/GAR 161,147 MF A01 


PB91-233171/GAR 
Household Survey as a Tool for Policy Change: Lessons 
from the Jamaican of Li 
PB91-233171/GAR 161,077 MF AO1 
PB91-233197/GAR 
Study on the Validity of Effective Hamiltonian in Multiphoton 
PB91-233197/GAR 163,349 PC A04/MF A01 
PB91-233205/GAR 


P01 233208/GAR 


PB91-233221/GAR 


163,676 PC A04/MF A01 


FTIR of High Temperature 
PB91-233221/ 163,469 A07/MF A02 
PB91-234260/GAR 


U.S. Demand for Food: A Complete System of Quantity Ef- 


fects on 

PB91-234260/GAR 160,873 PC A04/MF A01 
PB91-234427/GAR 

Development Document 

Guidelines and New rag 

Pooeseer/Gan 
PB91-238576/GAR 

Guide to Establishing Joint Ventures in Saudi Arabia. 

PB91-238576/GAR 161,148 PC A03/MF A01 
PB91-507756/GAR 

Protocol - A a Seees Solid Waste Quantity and Com- 


System (for Microcomputers). 
PRotc07756/GAR . 161,989 CP DO3 


for Final Effluent Limitations 
Performance Standards for the 


Point Source q 
162,956 /MF A06 


PB91-507954/GAR 
pe poet oF ma An Interactive System for Statistical 
Numerical Data Analysis (Version 7.0). 
PB91-507954/GAR 


162,410 CP TO6 
PB91-507962/GAR 
OMNITAB 80 gene An Interactive System for Statistical 
Numerical Data Analysis. Version 


and Version 7.0. 
PB91-507962/GAR 162,411 CP T06 
PB91-508002/GAR 


COBOL 85 Compiler Validation System (Version 
PB91-508002/GAR 


PB91-508036/GAR 
and Transportation Model (Stand Alone Ver- 


161,790 CP T02 


1109S ‘op Te9 


AT and T FTS2000 Network A Contract Prices-Contract 
Modifications 4 Microcomputers). 

PB91-509679/GAR 161,414 CP DO2 
OR-79 
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PB91-509687/GAR 


Png rd and Telegraph Company: Contract 
FTS2000 Prici Lente Netore A. 
PB91-509687/GAI 161,415 CP T02 


eanraeenranh. 
International Trade Information System: Japan, Taiwan, 
South Korea, Hong —. Singapore (3 472 inch, 1.44M) 
fBor-sovees/ GAR 
B91-509695/GAR 160,874 CP D99 
PB91-509703/GAR 


International Trade Information System: Japan, 
—_ Korea, ae Kong, Singapore (5 1/4 inch, 1 2M) to (for 


Peat soe 03/GAR 160,875 CP D99 
PB91-509711/GAR 

LNG Vapor Hoey ey Prediction with the DEGADIS Dense 

Gas Dispersion M lode! (for edad 

PB91-509711/GAR 


160,984 CP DO3 
PB91-509729/GAR 


Remediation Alternatives and Costs for the Restoration of 
MPG Sites, and GRI Remediation Cost sheet for the 
Restoration of MPG Sites. Lotus Version 2.2 (for Microcom- 


ers). 
Pas 1-309729/GAR 161,990 CP DO3 
PB9*-509737/GAR 

—— A Thermal Radiation Model for LNG Fires, Ver- 


licrocomputers). 
PB91 509787 /GAR 161,791 CP DO3 
PB91-509760/GAR 
National Coal Model, Version 8. 
PB91-509760/GAR 
gr emineeae 
Report of Oil Imports into the United States and Puerto 
Rico, 1900 on Historic. 
PB91-509786 161,793 CP T02 


Pa01-800820/GAR 
National Medical Expenditure Sui 
Survey/Long-Term Care 
PB91-509828/GAR 
PB91-509844/GAR 
Annual Energy Review Database, 1990 (for Microcomput- 
PSS 1-509844/GAR 161,734 CP DO2 
PB91-509869/GAR 
Oak Ridge Uranium Market Model, 1989 (for Microcomput- 


ers). 

PB91-509869/GAR 162,957 CP D02 
PB91-591920/GAR 

Changes to Bank Structure, June 1991 (for Microcomput- 


ers). 
PB91-591920/GAR 161,131 Subscription 
PB91-800946/GAR 
Oil Spill Removal Techniques and = i it. January 
1980-October 1991 (Citations from the Database). 
PB91-800946/GAR 163,164 BC NOLME NO1 
PB91-800987/GAR 


Fuel Cells. January 1986-October 1991 (Citations from the 


PB91-800987/GAR 161,812 PC .NO1/MF NO1 
PB91-800995/GAR 


161,792 CP T02 


Bese 3 a Tape 10, 
162,115 CP T03 


Storage. January 1980-October 1991 (Citations 
from NTIS Database). 

PB91-800995/GAR 161,794 PC .NO1/MF NO1 
PB91-801001/GAR 

Land Mobile Communications. January 1980-October 1991 

(Citations from the NTIS Database). 

PB91-801001/GAR 161,416 PC NO1/MF NO1 
PB91-801019/GAR 

Rapid Solidification of Metals. January 1980-October 1991 

(Citations from the NTIS Database). 

PB91-801019/GAR 162,346 PC .NO1/MF NO1 
PB91-801027/GAR 

Waste yen and Pollution in the Chemical and Petro- 

chemical Industries. January 1984-October 1991 (Citations 

from the NTIS Database 

PB91-801027/GAR 
PB91-801035/GAR 


162,098 PC .NO1/MF NO1 


ic Information S\ 
ber 1991 (Citations from 
PB91-801035/GAR 

PB91-801043/GAR 
Underwater Acoustics. January 1986-October 1991 (Cita- 
tions from the NTIS Database). 

PB91-801043/GAR 162,643 PC NO1/MF NO1 

PB91-801050/GAR 
Electronic C and Electronic Counter Coun- 

termeasures. January 1961-October 1991 (Citations from 


the NTIS Database). 
PB91-801050/GAR 161,568 PC NO1/MF NO1 


gyri a 


= J nes January 1988-Octo- 
San 7ae PC NO1/MF NO1 





Hazardous Mi tion. January 1984-October 

1991 Goieeaen oo NTIS Database). 

PB91-801068/GAR 163,835 PC .NO1/MF NO1 
rie es ra 

—_ Expl itol Tetranitrate. January 

York a a from the NTIS Database 

PBO1-801076/GAR 163,187 PC NO1/MF NO1 
PB91-801084/GAR 

Coal Mine Wastes. January 1980-October 1991 (Citations 

from the NTIS Database). 
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PB91-801084/GAR 
PB91-801092/GAR 


Deflagration to Detonation Transition in Explosive Materials. 
January 1980-October 1991 (Citations from the NTIS Data- 


base). 
PB91-801092/GAR 163,188 PC NO1/MF NO1 
PB91-801100/GAR 


161,991 PC NO1/MF NO1 


Computer Software Maintenance. January 1980-October 
1991 (Citations from the NTIS Database). 
PB91-801100/GAR 161,536 PC NO1/MF NO1 
PB91-801118/GAR 
Expert Systems: Mili lications. January 1985-Octo- 
1991 nif the NTs Database 


ber Citati 

PBST SOINIB/GAR 62,708 PC.NO1/MF NO1 
PB91-801126/GAR 

Ramjets: Solid ony eg te lige og and 

Dual Combustion Mode. January 1985-October 1991 (Cita- 

tions from the NTIS Database). 

PB91-801126/GAR 161,389 PC NO1/MF NO1 


PB91-801142/GAR 


International Trade, Export, and Investments. January 1980- 
October 1991 (Citations from the NTIS Database). 
PB91-801142/GAR 161,152 PC .NO1/MF NO1 

PB91-801159/GAR 


Incinerators from Refuse. January 1980-October 1991 (Ci- 


tations from the NTIS Dat 
PB91-801159/GAR 161,992 PC NO1/MF NO1 
PB91-801167/GAR 


Electroexplosive Devices. January 1980-October 1991 (Ci- 
tions from the NTIS Database). 
PB91-801167/GAR 163,189 PC .NO1/MF NO1 


PB91-801175/GAR 


Solid Disposal E January 1983-October 
1991 (Citations from the NTIS D Darebese). 
PB91-801175/GAR 161,993 PC NO1/MF NO1 

PB91-801183/GAR 
—— to Energy Facilities. January 1985-October 1991 (Ci- 

is from the = Database). , 
PB91-801183/GAR 161,994 PC .NO1/MF NO1 


PB91-910405/GAR 
Aircraft Accident Report - Northwest Airlines, Inc., Flights 
1482 and 299, Runway incursion and Collision, Detroit ~ 
— — County Airport, Romulus, Michigan, De- 
PB91-910405/GAR 163,836 PC A09/MF A02 

PB91-916501/GAR 
Pipeline Accident Report - Liquid Propane Pipeline ~— 
and Fire, Texas Eastern Products Pipeline Company, North 
Blenheim, New York, March 13, 1990. 

PB91-916501/GAR 163,804 PC A04/MF A01 

PB91-917301/GAR 
Marine Accident Reports - Brief Format, Issue Number 8, 
R Issued June 14, 1991. 

PB91-917301/GAR 163,837 PC A06/MF A02 

PB91-921271/GAR 

ium of ERT Toxicity Testing 


Compendi Procedures. 
PB91-921271/GAR 161,995 PC A03/MF A01 
PB91-921273/GAR 


Compendium of ERT Soil Sampling and Surface Geophys- 
ics Procedures. 
PB91-921273/GAR 161,903 PC A03/MF A01 
PB91-921274/GAR 
Compendium of ERT Surface Water and Sediment Sam- 
ling Procedur: 


i es. 
Past -921274/GAR 161,996 PC A03/MF A01 
PB91-921275/GAR 


Compendium of ERT Groundwater ay 
PB91-921275/GAR "BC aoa A04/MF A A01 
PB91-921276/GAR 


Compendium of ERT Waste ——— Procedures. 
PB91-921276/GAR 61,998 PC A04/MF A01 


PB91-921277/GAR 


ROD Annual Report, FY 1990. 
PB91-921277/GAR 


PB91-921280/GAR 
Compendium of Federal Facilities Directives, 1984 and 


1 4 

PB91-921280/GAR 160,777 PC A03/MF A01 
PB91-921285/GAR 

pe senage os Services for Superfund Site Remedi- 


tion. Second Edition. 
PBST -921285/GAR 162,000 PC A04/MF A01 
PB91-921287/GAR 


oes Release - = 
an ser’s Manual for 
PI 91-921267/GAR 


PB91-921365/GAR 


Guide: Methods for Evaluating the Attainment of Cleanup 
Standards for Soils and Solid Media. 
PB91-921365/GAR 162,002 PC A02/MF A01 


PB91-921366/GAR 
Furthering the Use of Innovative Treatment Technologies in 
OSWER Programs 
PB91-92 /GAR 162,003 PC A01/MF A01 
PB91-921367/GAR 
Guide to Obtaining No Migration Variances for CERCLA 
Remedial Actions. 


161,999 PC A24/MF A04 


Response Notification 
162,001 PC A03/MF A01 


PB91-921367/GAR 
PB91-921368/GAR 


Structure and Com 
PB91-921368/GA\ 


PB91-921369/GAR 


Structure and Com 
PB91-921369/GA 


PB91-921516/GAR 


Superfund ge of Decision (EPA _—. = — 
Dump yy Upper Merion Township, Mi 
County, P. A. (Third Remedial Action), September 
PB91-921516/GAR 162,007 PC AO4/ME A01 


PB91-921517/GAR 


Superfund Record of Decision 
omowoc Bye pane 
R ction), September 
PB91 ry Hs 7/GAR 


PB91-921518/GAR 
Superfund Record of Decision (EPA Region 5): Po Mu- 
—_ Landfill, Algoma, WI. (First Remedial A ), Sep- 
tember 1990. 
PB91-921518/GAR 
PB91-921519/GAR 


Superfund Record of Decision (EPA Region 5): Reil 

and Chemical Corporation Site, St. Peter age St. an 
Park, MN. (Third Remedial Action), September 1990. 
PB91-921519/GAR 162,010 PC A04/MF A01 


PB91-921520/GAR 
Superfund Record of Decision (EPA ion 6): Pagano Sal- 
he 3 Site, Los Lunas, NM. (First abn oy Action), Septem- 
PB91-921520/GAR 162,011 PC A03/MF A01 
PB91-921521/GAR 
gg Record of Decision (EPA n) bap ion 6): Arkwood, 


162,004 PC A01/MF A01 


nents of Five-Year R 


162,005 “oC At A01/MF A01 


nents of Five-Year Ri 
162,006 ry ‘(A03/MF AO1 


EPA Region 5): 
ie, Ashippun, WI. y= 


9762,008 PC A05/MF A02 


162,009 PC A04/MF A01 


Omaha, AR. (First Remedial Action! tember 1990. 
Past -921521/GAI 162,012 A06/MF A02 


PB91-921523/GAR 
a eo * 9): Coali 
Mine, Fresno lecamenie by Remedial 


Action), September 1990 
PB91-921523/GAR 162,013 PC A04/MF A01 
PB91-921532/GAR 


Superfund Record of Decision (EPA Region 7): Wheeling 
Disposal Service Company Landfill, Amazonia, MO. (First 
Remedial Action), September 1990. 
PB91-921532/GAR 162,014 PC AO5/MF A01 
PB91-921533/GAR 
a mt Record of Decision (EPA bg 2): Mattiace 
a, aes Cae: Glen Cove, NY. 
(ert ember 1990. 
B91 Reisea/GAR 162,015 PC A03/MF A01 
PB91-921534/GAR 
Superfund Record of Decision (EPA ae 9 9): Intel Santa 
Clara \l1 Superfund Site, — Clara, (First Remedial 
Action), September 1990. 
PB91-921534/GAR 162,016 PC A06/MF A02 
PB91-921535/GAR 
Superfund Record of Decision (EPA Ri S! —. 
mens Superfund Site, Cupertino, hy att 
Action), September 1990. 
PB91-921535/GAR 162,017 PC A06/MF A02 
PB91-921540/GAR 
Superfund Record of Decision (EPA Region 8): Portland 
Cement Co. (Kiln Dust No. 2 and No. 3) Operable Unit 1, 
= Lake City, UT. (First Remedial Action), September 
PB91-921540/GAR 162,018 PC A07/MF A02 
PB91-921541/GAR 
Superfund Record of Decision (EPA Region 7): Shenando- 
ah Stables, Se County, MO. (Second Remedial Action), 
September 1990. 
PB91-921541/GAR 162,019 PC A03/MF A01 
PB91-921542/GAR 
Superfund Record of Decision (EPA Region 10): Fort Lewis 
ee ee son's Pierce aoe | Fort Lewis, WA. (First Re- 
Posteo iene Gal AR 999. 62.020 PC A04/MF A01 
PB91-921543/GAR 
ind Record “' ie (EPA Region 6): Cimarron 
Mining Corporation Site, Operable Unit 1, bern Aa 
Carrizozo, NM. (First Remedial Action), September 
PB91-921543/GAR 162,021 PC AOS MF | A01 
PB91-921544/GAR 
feng Record of Decision (EPA Region 9): Solvent 
Service Superfund — San Jose, CA. (First Remedial 


Action), September 1990 
PB91-921544/GAR 162,022 PC A07/MF A02 
PB91-921545/GAR 


Superfund Record of Decision (EPA Region 5): Ha P 
Farm Site, Source Control Operable Unit, Dane County, 
= irst Remedial Action), September 1990. 
B91-921545/GAR 162,023 PC A03/MF A01 
PB91-921546/GAR 
ind Record of Decision (EPA Region 4): Yellow 
Water Road Site, Duval County, Baldwin, FL. (First Remedi- 


al Action), September 1990. 
PB91-921546/GAR 162,071 PC A06/MF A02 
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PB91-921547/GAR 
Superfund Record of Decision (EPA Region 5): Kummer 
jt Landfill, Northern Township, Beltrami County, MN. 
ee lemedial Action), September 1990. 
1-921547/GAR 162,024 PC A0S/MF A01 
PB91-921548/GAR 


pm Record of Decision Ty: R 

Nu. (ar Action), September 1990 

PBO'-921S40/0AR 162,025 PC A08/MF A02 
PB91-921549/GAR 

Superfund Record of Decision (EPA Region 2): Syosset 

Landfill, Nassau County, Syosset, NY. (First Remedial 

PB91-921549/GAR 162,026 PC A06/MF A02 
PB91-921550/GAR 


Superfund Record + EPA R 3): Coker’ 
eee ate el County. Be. (stat home. 


Pest -921 MOSISS/GAR 


PB91-923535/GAR 


2): Cinnamin- 


162,027 PC A0S/MF A01 


ony itch Volume 2, Number 35, September 2, 1991. 
PB91-923535/GAR 161,068 Subscription 
PB91-923536/GAR 
itch Vi 2, Number 36, aaa 1991. 
069 Subscription 


i ‘olume 
PB91-923536/GAR 
PB91-960422/GAR 
Constitution of the Republic of Bulgaria (7/12/91 
PB91-960422/GAR On. ose PC A03 


PB91-960423/GAR 


—— Commercial Code (6/91). 
'1-960423/GAR 
PB91-960645/GAR 


H ‘ 
18/94), 
91-960645/GAR 
PB91-960831/GAR 


161,153 PC A03 


Court’s Decision on Privacy Rights 
161,081 PC A03 


Romanian Law on Land Resources of 2/91. 
PB91 "96083 1/GAR 161,149 PC A03 
PB91-960832/GAR 
Draft of Romanian Constitution (7/91). 
PB91-960832/GAR 
PB91-961219/GAR 
a read Foreign Exchange Transactions (Foreign 


) Effective 1/1986. 
Poot 1219/GAR 161,132 PC A04 


PB91-961406/GAR 


161,058 PC A03 


Albanian New Land Law No. 7,501 (7/91). 
PB91-961406/GAR 161,059 PC A01 
PFC/RR-91-10 
DC CICC retrofit magnet preliminary design, protection 
—- and software development. Quarterly progress 
91014538/GAR 161,807 PC A03/MF A01 
PHM-TR-91-06 
ee Mennenate Sep Re Ft 
Altitude Lidar. 


OPA Low : 
AD-A238 082/2/GAR 161,021 PC A0S/MF A01 
PHM-TR-91-10 


Program to Operate and Upgrade the GL Low Altitude Lidar 


AD-A238 081/4/GAR 161,017 PC A03/MF A01 
PL-TR-91-2013 

—_ Same os eo ge Measurements Using the PL/ 

AD-A238 082/2/GAR 161,021 PC A0S/MF A01 
PL-TR-91-2039 

eae Ler ree 


A238 081/4/GAR 161,017 PC A03/MF A01 
PL-TR-91-2145 


ser Pag aay er Experiments (SAMI 
esolution Solar ne (HRSO) HRSO/SAM 
ye noS8 106/9 
PL-TR-91-2151 

A Wavefront Sensor for Extended, Incoherent T: 


argets. 
AD-A237 965/9 160,924 Not available NTIS 
PL-TR-91-2152 
The Relationship between EXOSAT Soft X-Ray and Mt. 
Wilson CA Il H+ K Flux ities. 
AD-A237 968/3 160,932 Not available NTIS 


PL-TR-91-2154 


pind tly 
AD-A237 957/6 


PL-TR-91-2155 
Solar Cycle Variations of Coronal Structures. 
AD-A237 967/5 160,931 Not available NTIS 
PL-TR-91-2156 
In Pursuit of Hi 
AD-A237 966/ 
PL-TR-91-2158 
On the E 
ar Arc Case 
AD-A237 964/2 
PL-TR-91-2165 
Transport of a High Energy Neutral Beam in the Atmos- 
phere. 


it Flares. 


White-Li 
160,930 Not available NTIS 


ic Precision. 
163,275 Not available NTIS 


State of the Auroral lonosphere 
Magnetic Field: A Transpol- 


160,956 Not available NTIS 


AD-A238 282/8 
PL-TR-91-2168 
T Images of P Wave Velocity Variation at Park- 


AD-A238 283/6 161,594 Not available NTIS 


PL-TR-91-3022 
Twenty First Century Space Propulsion Addendum. 
AD-A238 011/1/GAR 163,744 A03/MF A01 


PNL-SA-17478 


160,957 Not available NTIS 


Postirradiation deformation of ferritic Fe-Cr binary 
DE91014856/GAR 163,019 PC A03/MF A01 


PNL-SA-17567 
Renee on prenitn of wal coming errenes and wae. 
level measurements and their impact on water-level contour 


maps. 
DE91014982/GAR 163,007 PC A03/MF A01 
PNL-SA-18325 

Microdosimetry of radon progeny: Application to risk as- 

DE91015266/GAR 162,594 PC A03/MF A01 
PNL-SA-18825 

of organics and chlorinated organics 

with TEES li. 

DE91014070/GAR 162,031 PC A03/MF A01 
PNL-SA-18842 

Effect of theology on cold formation. 

DE91013711/GAR $63,057 PC A03/MF A01 
PNL-SA-19120 


Interface contributions to peak broadening in CE-ESI-MS. 
DE91015262/GAR 162,427 PC A03/MF A01 
PNL-SA-19121 


Hemoglobin variants as models for i ition of disso- 
ciation of intact polypeptide chains by ES/ tandem mass 


DE9101 /GAR 162,428 PC A03/MF A01 
PNL-SA-19175 
pe transmission studies of mulitple-sector isotope-ratio 


DE91014253/GAR 163,530 PC A03/MF A01 
PNL-SA-19431 

Integrated to analyzing command and control. 

DESOIaAOOAR 162,707 PC A03/MF A01 
PNL-SA-19542 

Hanford personne! neutron dosimetry problems and solu- 


De51014859/GAR 162,592 PC A03/MF A01 
PNL-SA-19561 

Alternative materials for solid oxide fuel cells: Chromite 

interconnections. 

DE91014447/GAR 161,806 PC A03/MF A01 
PNL-6450-43-HEDR 

Reconstruction Project. 

Monthly May 1991 

DE91015135/GAR 161,893 PC A04/MF A01 
PNL-7530 

Evaluation of factors = influence the 

calon and dectninaon of pein hates tet bimeat ae coe 

681015294/GAR 
PNL-7600-PT.5 

Pacific Northwest Laboratory annual — for 1990 to the 

Assistant Secretary for Environment, Safety, and Health. 


Part 5: Environment, Safety, Health, and Assurance. 
DE91014176/GAR 161,891 PC A04/MF A01 
gl 


161,932 PC A04/MF A01 


impact of extending exploratory 
fake han ny the so Calico Pils nonwelded tuff unit at Yucca 
DE910141 SO/GAR 161,912 PC A04/MF A01 


PNL-7687 
~ys 4 ~~y FY 1986 progress 


er aa 
SIOISOBS/GAR 163,062 PC AG3/MF A01 
PNL-7693 
Water-table elevations on the Hanford Site, 1990. 
DE91015256/GAR 162,815 PC AG4/MF A01 
PNL-7716 
Initial studies of 


ee 
DE91015301/GAR 


POEF-T-3558 
oo of the microfiltration effluent treatment Lopes 
91014391/GAR 161,921 PC AQ3/MF A01 
POLICY AND RESEARCH SER-17 
ee of Economies in Central and Eastern 


issues, Progress, and Prospects. 
PBS oP 28. "093163/GAR 161,147 MF A01 
PPPL-2761 
Tokamak magnetic islands in the presence of nonaxisym- 
metric 
DE91015376/GAR 163,378 PC A03/MF A01 
PPPL-2762 


fm am es equilibrium with 
DE91015379/GAR 


PPPL-2763 


of a TFTR ion source with a potential gas 
feed ito the neutralizer, — 


mW) methods for neutralized clad- 
"51,994 PC A07/MF A02 


160,959 PC A04/MF A01 


RAND-R-4047-MF/RL 


DE91015372/GAR 
PPPL-2765 


T simulations of ITER helium exhaust using recent 
data TFTR, TEXTOR and JT-60. 
DE91015374/GAR 163,376 PC A03/MF A01 


PPPL-2766 


163,024 PC A03/MF A01 


Kinetic-MHD model for low phenomena. 
DE91015378/GAR 163,379 PC A03/MF A01 
PPPL-2767 
of a uniform magnetic field superposed 
on the field of a current. 
DE91015377/GAR 163,618 PC A04/MF A01 
Hot-cathode 
DE91015373/GAR 
PPPL-2769 


in CCT. 
163,375 PC A03/MF A01 


Recent TFTR resuits. 

DE91015380/GAR 
PPPL-2770 

Search for diffusion of counter-passing MeV ions in the 


TFTR 
DE91015382/GAR 163,382 PC A0S/MF A01 
PPPL-2771 


163,380 PC A03/MF A01 


Slow diffusion of MeV ions in TFTR. 

DE91015381/ 163,381 PC A03/MF A01 

PPPL-2772 
Comparison of 
effects in BPX 
DE91015375/GAR 

PPRP/PPSE-8-18 
Characterization of the Current Biological Communities 
ee ee eS ee 
PB91-226860/GAR 163,113 PC A0S/MF A01 

PSRU-SR-6-91 


instabilities including alpha-particle 
; 163,377 PC A03/MF A01 


Rank Differences in Reasons for Discharge from the Army. 
AD-A238 TOA/Q/GAR 162,726 PC A03/MF A01 
PTI-9044 


Experimental Determination of the Automotive Seat Trans- 
fer Function. 


PB91-227157/GAR 163,820 PC A03/MF A01 
R/D-614B-MS-01 

: Investigation of Adiabatic Shear Banding at 

AD-A237 901/4/GAR 163,192 PC A01/MF A01 
R/D-6310-MS-01 


ACrAzar BaTe/GAe 


163,274 PC A03/MF A01 


991. 
AD-A237 943/6/GAR 161,351 PC A08/MF A02 


(stele (eines Hetewcnche Syrpoauem (eeu, ery tm 


o-13 May 1991. 
007/9/GAR 162,461 PC A03/MF A01 
R/F-6461-EE-02 
lon Implantation T 
tional Conference on 
Held at be University. 
AD-A237 955/0/GAR 
R91-18 
A Water Vapor Transport: Estimation of Conti- 
otal” Precipitation Recycling and Parameterization of a 
N91-27695/6/GAR 161,000 PC A08/MF A02 
py ering 


rench NATO 
ADAZ38 298/4/ 


RAND/N-3172-RC 


RAND’ Ce 
System (RAN GIS): A 


N91-28031/3/GAR 
RAND-P-7661-RGS 
Wild Weasel Development Programs, One Run, One Hit, 


One Error. 
N91-26431/7/GAR 162,639 PC A04/MF A01 
RAND-P-7680-RGS 


[platen of the x en 
AA. rey. Guildford, UK on 
161,660 PC A99/MF E06 


The Next Five Years. 
161,063 PC A03/MF A01 


ont Qua Information 
iso ao ta2 PC A PC A10/MF A03 


How Low Can an Air Vehicle ry. 
N91-26138/8/GAR 162,682 A03/MF A01 
RAND-R-3843-AF 

VHSIC Electronics and the Cost of Air Force Avionics in the 


1990s. 

N91-26143/8/GAR 160,832 PC A06/MF A02 
RAND/R-4030-P/L 

Electronic Data Interchange (EDI): Using Electronic Com- 

merce to Enhance 

AD-A238 559/9/GAR 162,672 PC A07/MF A02 
RAND-R-4047-MF/RL 

Direct Broadcast Satellites: A Competitive Alternative to 

Cable Television. 

N91-27190/8/GAR 161,405 PC A06/MF A02 
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REPT-14 
Interactive Comparative Display System for Analyzing Re- 
sults of Environmen ing. 
PB91-232876/GAR 162,096 PC A04/MF A01 
REPT-15 
ition of Water Management in Regions with Con- 


Optimiza’ 
=n en ree 
PB91-232884/G, 162,070 PC AOS/MF A01 


REPT-28 
Soil Nutrient Depletion in Sub-Saharan 
Africa: 1983-2000. Volume 4. er eyo 
PB91-232892/GAR 163,006 A03/MF A01 
REPT-35 
Determining the Fate of 


Chemical Properties 
Chi a3 Danas pOnebe and Dibenzofurans. 
PROT. 32018/GAR 162,097 PC ‘A04/MF AO1 


REPT-38 @ 
Datamodel for Tropical Forest Land Inventories at Recon- 


naissance Level. 

PB91-232926/GAR 162,988 PC A07/MF A02 
REPT-89B00116 

Case Study Demonstration of the Soil Temperature Ex- 

trema Recovery Rates after Precipitation Cooling at 10-cm 

N91-27696/4/GAR 161,001 PC A03/MF A01 
REPT-90SRD008 
High-Power Converters for Applications. 
N91-26461/4/GAR 161,715 PC A07/MF A02 
REPT-91A01040-V-2 

West Antarctic ice Sheet Initiative. Volume 2: Discipline Re- 


views. 

N91-26573/6/GAR 163,129 PC A07/MF A02 
REPT-91A01339 

Atlas of the Global Distribution of Atmospheric Heating 

the Global Weather Experiment. 

N91-27694/9/GAR 160,999 PC A08/MF A02 
REPT-91B00089 

ee en Seeens Rael SA Seas eens 


Group Conference 
Non27009/ /GAR 160,751 PC A19/MF A04 
REPT-91B00095 
Mission Event Listing. 
160,948 PC A19/MF A04 


1980 Solar Maximum 

N91-27087/6/GAR 
REPT-91B00103 

Nimbus-7 TOMS Antarctic Ozone Atlas: August - December 


1990. 
N91-26651/0/GAR 
FP-4423 


160,994 PC A10/MF A03 
R 


Calculation of intra-rare 
DE91014950/GAR 


RFP-4455 
Critical experiments with strong neutron —— hetero- 


—, distributed Soong uranyl nitrate solution. 
91014228/GAR 163,098 PC A03/MF A01 
RL-TR-91-92 


Design and Analysis of Multi-Sensor Sequential Detection 
lem. 
A238 012/9/GAR 161,581 PC A06/MF A02 
RL-TR-91-95 
(Oey fh and Development for Digital Voice Processing 
AD-A238 280/2/GAR 161,429 PC A07/MF A02 
RL-TR-91-95 
Se Cheats ot ee Pee 


cy 3 
AD-A238 505/2/GAR 161,657 PC A03/MF A01 
RL-TR-91-97 


earth binary phase diagrams. 
161,257 PC A03/MF A01 





Noise omoval Algo in Air Force Platforms 


ground 

and Its Effect on Noise Ri ms. 

AD-A238 279/4/GAR ,811 PC A06/MF A02 
RM-127 

Propane: The Environmentally Friendly R 

PB91-231720/GAR 162,317 
RM-128 

Validation and Simplification of a Direct Expansion Air 

Cooler Model. 

PB91-231738/GAR 162,191 PC E06/MF E06 
RM-129 


t. 
E06/MF E06 


Development in Direct Expansion Air Cooler Control. 
PB91 SE Ta6/GAR 162,192 PC E07/MF E07 
RM-130 


Analytical Model for Thawing of Frozen Foodstuffs. 
PB91-231753/GAR 160,903 PC E06/MF E06 


RM-131 

- <<gaiaaal Assisted Calculations of Psychrometric Proper- 

PB91-231761/GAR 162,193 PC E06/MF E06 
RND-91-005 

Survey of Parallel Programming Tools. 

N91-27874/7/GAR 161,468 PC A04/MF A01 
RRO4106 


Mutant Proteins-Enzymes to Hydrolyze Toxic Organophos- 


phates. 
AD-A238 553/2/GAR 162,475 PC A03/MF AOi 
Tata ones 





Ones 8 in Sp d Al-Si-Cu Films 
ed Auger Electron reed 


OR-82 VOL. 91, No. 22 


AD-A238 130/9/GAR 
RSRE-91005 

TDF Specification. 

AD-A238 383/4/GAR 
RT/DISP-90-02 

Modellazione del legame costitutivo di isolatori in ma 

armata e oe delle conseguenze sulla ee di 

strutture isolate. (Reinforced rubber bearing behaviour mod- 


isolated 
Beet 7808 790801/GAR 163,078 PC A03/MF A01 
Beye une: 
ll riscaldamento industriale 
ing: Industrial —- 
91508866 
RT/INN-90-03 
Coincidence: Fortran code for calculation of (e, 6%) dior 
ential cross- nuclear structure functions and 
oe asymmetry in ’ self-consistent random phase approxi- 
interai f 
DE91769502/GAR 163,626 PC A03/MF A01 
RT/INN-90-09 
pierce of material anisotropies in pane deep-draw- 
process simulations: a 
D 91769505/GAR meC A ‘A03/MF A01 
pasos opine 


161,214 PC A03/MF A01 


161,497 PC A07/MF A02 





a microonde. (Microwave heat- 
161,721 PC A07/MF A02 


wrng ao 1988 del sito EUREX di Saluggia. 
(CUREX (Saluggia, Italy) plant site annual (1988) meteoro- 
051 76604/GAR 161,039 PC AOS/MF A01 
RTI-COMB-CIVAL-89-08 
Impianto PROTEO: Prove sperimentali per la qualificazione 
di i e sistemni di remotizzazione destinati al tratta- 
mento di vetrificazione e t- 
tivi. (PROTEO, HLW vitrification test facility: Remotely 
controlled ing and ing). 
DE917: 5/GAR 161,941 PC A06/MF A02 
RTI-COMB-TRACORIF-89-05 
Criteri di riferimento per la 


aspetti organizzativi per la 
ee oe 


Dest ooee/ GAR” 


RTI-COMB-VALPRES-89-05 


of rad-waste manage- 
161,942 Oe BC A04/MF A01 





wre prelimi di si per |’allestimento in 
OPEC di un’area per gli esami post-irraggiamento di ele- 
menti di blanket i reattori a fusione: Analisi dei principali 
elementi. (OPEC post-irradiation test facility for tokamak 
poten Me wp omer a Preliminary safety report on 
DES! O1780800/ GAR 161,940 PC A04/MF A01 
RTI/EN-SIRE-90-20 
Veicoli elettrici e consumo regen =. 
zioni e campi aot Sappicasione (ec, vhs 
consumption: Efficiency performance, 
DE91508867/GAR 181348 PC PC Ie nat A01 
SAC-45 
Fracture detection in og rock using ultrasonic reflec- 
tion techniques: Volume 1. Swedish-American Cooperative 
Sd. mee waste storage in mined caverns in 
91 Orn 5477/GAR 163,012 PC A09/MF A02 
SAIC-85-1849 
Risk Assessment for Emergency Planning Related to Nu- 


clear W 
AD-A238 593/8/GAR 161,911 PC A08/MF A02 
SAND-88-2554C 


7 bipolarons and 
DE91014699/GAR 
SAND-89-1371 
Analyzing photographically recorded atomic emission spec- 
tra using an automated ler. 
DE91015368/GAR 163,208 PC A03/MF A01 
SAND-90-0844C 
- ning Particle, flame diagnostics and coating characteris- 


DEO 014654/GAR 161,340 PC A03/MF A01 
SAND-90-1050 
Borehole Radar tate Program: Antenna designs for 
directionali 


optimal 
DE91014322/GAR 162,788 PC A04/MF A01 
SAND-90-1634 


PNC/SNL SERAPH advanced test reactor f 
DE91014323/GAR 163,048 
SAND-90-1861C 


Use of thick-walled hollow cylinder creep tests for evaluat- 


flow criteria for rock salt. 
91004792/GAR 161,334 PC A03/MF A01 
SAND-90-1986 


nical basis for a conceptual model in unsaturated tuff 
for the NEFTRA\ 
DE91014717/GAR 161,924 PC A07/MF A02 
SAND-90-2092 
Some high voltage dc breakdown properties of thick film 


Circuits on alumina. 
DE91014675/GAR 161,614 PC A03/MF A01 
SAND-90-2197C 


163,555 PC AQ3/MF A01 


PC TIME AG3 


Computer studies of coal structure. 
DE91011323/GAR 161,751 PC A03/MF A01 
SAND-90-2619 


flea tamara: wapae ian hervatmaal 
in. 


DE91014325/GAR 
SAND-90-2630C 
‘SMILE’: A Self Magnetically Insulated Transmission LinE 
adder for the B-stage RADLAC II accelerator. 
DE91014663/GAR 163,553 PC A03/MF A01 
SAND-90-2726-VOL.1 
Technical summary of the Performance Assessment Calcu- 
lational Exercises for 1990 (PACE-90). Volume 1, ‘Nominal 
wail ‘ers and calculational 


vization in Project. 
161.920 PC A09/MF A02 


161,919 PC A03/MF A01 


results: Y! 
DE91014326/GAR 
SAND-90-3000C 
High-energy backscattered electron imaging of voids in alu- 
at metallizations. _— 
DE91014895/GAR 162,280 PC A03/MF A01 
SAND-90-3072C 


ications of the lock-on effect. 


and 
91014670/GAR 161,693. PC A03/MF A01 
SAND-90-3073C 


ign and test of a continuous duty } ac itor. 
DE91014664/GAR 161,692 PC A03/MF A01 


SAND-90-3100C 


ECR-plasma deposition of silicon nitride on a tu oxide. 
DE91014665/GAR 163,443 PC ADSI MF A01 


SAND-90-3130C 


of GaAs atomic layer 


Surface chemistry 0 epitaxy. 
DE91014112/GAR 161,254 PC A03/MF A01 
SAND-90-3190C 


Launch capabilities to over 10 km/s. 
DE91014657/GAR 162,293 PC A03/MF A01 


SAND-90-3219C 
Solder bond applications in a piezoelectric sensor assem- 


BYe1014001 /GAR 162,173 PC A03/MF A01 
SAND-90-3265C 


SABRE, a 10-MV linear induction accelerai 
DE91014667/GAR 163,554 "PC A03/MF A01 


SAND-90-7000 


WIPP Salado program data No. 1. 
DE91014564/GAR 162790 PC A15/MF A03 


SAND-90-7002 
P of risk in the 


elite and mass 

DES1015370/GAR 
SAND-90-7008 

Mineralogy of the Culebra Dolomite Member of the Rustler 


Formation. 
DE91014327/GAR 163,061 PC A06/MF A02 
SAND-90-7019 


Characterization of fracture surfaces in dolomite rock, Cule- 
bra Dolomite Member, Rustler Format 
DE91014548/GAR 162, 789 PC A04/MF A01 


SAND-90-7031 


management of nuclear wastes: 
beliefs and attitudes. 
161,935 PC A05/MF A01 


Construction of the molten salt pump and vaive 1 
DE91014328/GAR 161,818 PC A0S/MF A01 


SAND-91-0039C 


Shock-wave caieal 
DE91014105/GAR 


SAND-91-0057C 
Comparison ‘aati vs. aperture radar autofocus tech- 
91014696/GAR 161,589 PC A03/MF A01 

SAND-91-0060C 


ee 


162,209 °C "A03/MF A01 


See epee ot eee 
DE91013576/GAI 163,478 PC A03/MF A01 
SAND-91-0081C 
ic behavior of fully dense molybdenum. 
91014902/GAR 162,348 PC A03/MF A01 
SAND-91-0106C 


Relat e bepseen autofocus methods for SAR and 

self- for SONAR. 

DE9101 BGA 161,588 PC A03/MF A01 
SAND-91-0146C 


Desroraest GAR 


SAND-91-0197C 
Numerical and analytical analysis of thin laser-driven flyer 


ites. 
Best 013748/GAR 163,504 PC A03/MF A01 
SAND-91-0255 
Cote shames ip SS cous: te en 


D 91015366 i Ne ar on PC AGS MF A01 


SAND-91-0276 
tr (chadiiindiee: ditdoee: 
160,749 PC A03/MF A01 


mare) 357 PC A03/MF A01 


Performance evaluation of 

DE91014674/GAR 
SAND-91-0305C 

T physical protection systems. 

DE91014899/GAR 163,101 PC A03/MF A01 


SAND-91-0307C 


Tactical and relocat ee. 
DE91014520/GAR 162,710 PC A03/MF A01 
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SAND-91-0370 


Final report on on 
91014332/ 
SAND-91-0490 


UFO (UnFold Operator] 
DE91014333/GAR en 


SAND-91-0618 
SANDAC V computer electromagnetic interface characteris- 
tics: Problems and solutions. 
DE91014334/GAR 161,444 PC A03/MF A01 
SAND-91-0659C 


On-line as of volatile organic i 

DE91014655/' 167,956 PC A03/MF A01 
SAND-91-0698C 

Microstructural characterization of solders and brazes for 

Bes1011500/GAR 161,674 PC A03/MF A01 
SAND-91-0725 

Superconducting instrumentation for precision measure- 

DE91014650/GAR 161,613 PC A03/MF A01 
SAND-91-0771C 

Annealing and structure studies on TI-2223 and TI-1223 


91014903/GAR 162,213 PC A03/MF A01 
SAND-91-0773C 


high temperture electronics 
161,689 PC A99/MF E06 


ita format. 
et, 507 PC A03/MF A01 


bray ey ay Sear or pase La(sub Tae 
DE91015334/GAR Be AOS ‘A03/MF A01 


SAND-91-0799C 
oe o one sete to the imaging of 


ope ont upsets in i ited circuits. 
014701/GAR —— 161, 694 PC A03/MF A01 
SAND-91-1013C 


Reactivity of pyrites and dislocation 
DE91011736/GAR 


161,752 PC A03/MF A01 
SAND-91-1197C 


Postshock spectral radiance measurements in nickel and 

nickel/aluminum _ 

DE91014695/GAI 162,139 PC A03/MF A01 
SAND-91-1203C 

Cooperative Research & Development agreements be- 

= industry and government laboratories bring competi- 

DE9101 /GAR 160,779 PC A03/MF A01 


SAND-91-1216C 
ry oy 
PC A05/MF A02 
ield simulations. 


Overview of advanced nonvolatile memory 

DE91014894/GAR 161,446 

Whipple bumper shi 

DE91014896/GAR 162,295 PC A03/MF A01 
SAND-91-1272C 


SAND-91-1227C 
a a Re CE Se ee 


De91014702/GAR 161,615 PC A03/MF A01 
SAND-91-1324C 
PO ae ae Se 
201015441 /GAR 161,547 PC A03/MF A01 
SAND-91-1370C 
Legal and records management issue of Optical Disk Stor- 
DE91014898/GAR 160,786 PC A03/MF A01 
SAND-91-1380C 
Operating accelerators in suis with new DOE orders 


—_— environment, safety, and health. 
9101 na700/GAR 163,041 PC A03/MF A01 


SAND-91-1472C 
Risk assessment for transportation of radioactive materials 


DE91014906/GAR 163,050 PC A03/MF A01 
SAND-91-1496C 
of scan paths in the debugging and testing of the EP- 
SILON-2 research k 
DE91014893/GAR 161,676 PC A03/MF A01 
SAND-91-1565C 


yoy low bit rate voice for packetized mobile 
DE91015333/GAR 161,430 PC 


SAND-91-1570C 
Mowery: & transfer: 
tional Laboratories 
DE91015439/GAR 

SAND-91-7065 


ications. 
/MF A01 
new program between Sandia Na- 
Baie University of New Mexico. 
160,781 PC A03/MF A01 
Laser spark 
DE91014831/GAR = 
SAND-91-8221 
Pte 
91015086/' 
SBI-AD-E040-019 
Expert Approach for Prediction of Maritime Visibility 


AD-A238 305/7/GAR 160,988 PC A02/MF A01 
SBI-AD-E040-022 


I Site: Rapaten wd te eee? Data. 
AD- 307/3 162,746 Not aveliable NTIS 


ing. Final report. 
183,575 PC A07/MF A02 


software for Sun Workstations. 
161,512 PC A03/MF A01 


SBI-AD-E040-033 

Sea Ice Concentrations in the Canada Basin 

: with Other Years and Evidence of 
AD-A238 308/1 
SBI-AD-E040-035 

Towfish Altitude Computation Using Multipath Acoustic 
Paw ct 3 304/0 163,136 Not available NTIS 
SBI-AD-E040-036 

Optimal Estimation of Layback Distance for Marine Towed 


AD-A238 301/6 163,135 Not available NTIS 


SBI-AD-E040-038 
Lamb and laves Around Submerged Spherical 
by Sound Scattering. 2: Further 


Shells Ri 
APeagae 302/4 163,217 Not available NTIS 


SBI-AD-E040-041 
Fitting Seasonal Averages with 
AD-Ab38 300/8/GAR 
SBI-AD-E040-045 
Evaluation of herd Navy’s Semi-Automated Mesoscale Anal- 


ysis (SAMAS). 
AD-A237 978/2 163,166 Not available NTIS 


SBI-AD-E040-047 


1988: 
ultiple 
163,156 Not available NTIS 


a Continuous Function. 
163,126 PC A03/MF A01 


Theoretical Analogies between (Generalized) Lamb 

Rayleigh Waves on Insonified, Submerged, Elastic, Hollow 

and Solid Curved 

AD-A237 977/4 163,215 Not available NTIS 
SBI-AD-E040-049 


ty ay Sy Skill of 


A238 303/2 160,987 Not available NTIS 
SBI-AD-E040-050 


Oceanographic Image Understanding System. 
AD Rose 2060/8 163,155 Not available NTIS 


SBI-AD-E040-061 


Shallow Water RASP U . 
AD-A237 976/6/GAR 161,563 PC A03/MF A01 
SBI-AD-E501-400 

Improving ics Capabilities Enhanced 

D Diagnostics Through 

AD-A237 975/8/GAR 162,648 PC A05/MF A02 
$C71004.FR 

Numerical Methods for Scattering from Electrically Large 


AD-A238 262/0/GAR 161,582 PC AOS/MF A01 
SCAL-89206 
-_ of Formation Evaluation and Reservoir E 
in Sands through 
Report, eer 
PB91-2321 S7/GAR 
SCIE-FAA-001-91 


S-76 Rotorcraft Hi 
N91-27438/1/GA 


SCIENTIFIC-2 
See and ete Measurements Using the PL/ 


Altitude 
AD-A238 082/2/GAR 161,021 PC A0S/MF A01 
SDSMT/IAS/R-91/04 
Cloud, Precipitation and Electrification Modeling Effort for 


COHMEX. 
N91-27711/1/GAR 161,006 PC A03/MF A01 
SEI-CM-6-1-1 


989-December 1 
62,955 PC A11/MF A03 


Intensity Radiated Fields. Test Plan. 
161,605 PC A0a/ME A01 


Software =. 
AD-A238 560/7/GAR 
SERI/CP-236-4396 


161,503 PC A03/MF A01 
Fifteenth DOE solar istry research conference. 
DE91002165/GAR 161,206 PC A08/MF A02 


SERI/TP-214-4409 


neaeing eimeneey microscopy studies of the surfaces of a- 
be Sif and eSise films. Annual report, 1 December 1989- 


DE91002169/GAR 161,673 PC A03/MF A01 
SERI/TP-257-4366 


Analysis of a teetered, speed rotor. Final 
DE91002190/GAR 160,792 PC A04/MF A01 
SGD-562-PT-1 
Data Number 562, June 1991. Part 1 
4 | oie” and Late Data. 
60,953 PC A08/MF A02 


Pao 230: -230201/GA' 

SGD-562-PT-2 
Solar-Geophysical Data Number 562, eee Minay Ms Part 2 

(Comprehensive Reports). Data for December 1990 and 

Miscellaneous. 

PB91-230219/GAR 160,954 PC A06/MF A02 
SLAC-PUB-5437 

Summary of emittance 

DE91014551/GAR 
SLAC-PUB-5460 

Operational experience with SLC damping ring kicker mag- 

nets. 

DE91014554/GAR 163,538 PC A03/MF A01 
SLAC-PUB-5462 

Status of the SLC damping ring kicker systems. 


control in the SLC linac. 
163,537 PC ‘(A03/MF A01 


SSC-EN108-3/1-28E 


DE91014561/GAR 163,541 PC A03/MF A01 


SLC source flux modulator. 
DE91014560/GAR 163,540 PC A03/MF A01 
yr na 


BES 01 3085/GAR 


pascal 


flux concentrator. 
163,513 PC A03/MF A01 


T SLC linac. 
DE910149 GAR" 163,595 PC A03/MF A01 
SLAC-PUB-5481 
Beam size measurement at high 
DE91013986/GAR 
SLAC-PUB-5521 


163,514 PC A03/MF A01 


used in SLC. 
163,559 PC A03/MF A01 


163, PC A03/MF A01 


the SLC. 
163,621 PC A03/MF A01 


of beam 

DE91014719/GAR 
SLAC-PUB-5547 

SLC positron source: 

DE91014559/GAR 
SLAC-PUB-5555 

Machine protection 

DE91015481/GAR 


SLAC-PUB-5556 
Wire scanners for beam size and emittance measurements 


at the SLC. 

DE91015482/GAR 163,622 PC A03/MF A01 
SLAC-PUB-5570 

LIEMAP: A program for extracting a one-turn single expo- 


nent lie 
DED1O1NSSS/GAR 163,591 PC A03/MF A01 
SLAC-PUB-5598 
Study of nuclear effects in the deuteron and extraction of 
function 


neutron to structure . 
DEO1015404/GAA 163,623 PC A03/MF A01 
SLAC-TN-91-8 


conferencing on CERNVM. 
DE91014870/GAR 161,557 PC A03/MF A01 
$M110/90 
Assessment of Chamber Size Effects in the Calibration of 
‘In situ’ Tests in Sand. 
PB91-226282/GAR 161,336 PC E06/MF E06 
$M113/91 


Measurement of the Properties of Sand by the Cone Pres- 

suremeter Test. 

PB91-226555/GAR 161,337 PC E06/MF E06 
SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY-512 


Adjacent to 
1 /GAR 103.119" PC A05/MF A01 
SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY-516 

id Ostracoda of Hydrothermal Vents in the East- 


ern Pacific . 
PB91-220947/GAR 163,112 PC AQ4/MF A01 


SOL-91-2 
Barrier Methods for Large-Scale 
AD-A238 554/0/GAR 


SRI-7398 
Mechanical Verification of a Schematic Byzantine Clock 


N91-27873/9/GAlI 161,467 PC A07/MF A02 


SSC-A15-1854/1990E 
 engae7e BCE E07/MF E01 


Cores GAR 
pero egg materials: Storage and conditioning of 


SSC-A15-1855/1990E 
Riceorosese GAR 160,878 PC E07/MF E01 
SSC-A53-1859/1991E 


Annual in Atlantic 
Mic-91-04430/GAR 


SSC-EN1-1989 


/MF A02 


Quadratic 
162,388 PC 


Canada. 
160,882 PC E07/MF E01 


Canada. Environment ; Annual report 1988-89. 
MIC-91-04660/GAR 162,085 PC E07/MF E01 
SSC-EN36-410/7-1988 


Sediment data: Yukon and Northwest Territories, 1988. 
MIC-91-04521/GAR 162,821 PC E07/MF E01 


SSC-EN36-502/181E 
one Se ty chemicals at 
disposal site, Ontario, 2: Remedial eer 


tion. Revised edition. 
Mic-01-04640/GAR 161,967 PC E07/MF E01 
SSC-EN 36-502-184E 


Canadian water quality guidelines for metalachior. 
MIC-91-04404/GAR 162,041 PC E07/MF E01 


pe co enters 
oe guidelines for polychlorinated bi- 
phenyl in coastal and estuarine waters. 
-04402/GAR 162,040 PC E07/MF E01 

SSC-EN40-11-13-1989E 

+ aanngy research and monitoring: Annual report, 1988- 

MIC-91-04625/GAR 161,907 PC E12/MF E01 
SSC-EN108-3/1-28E 


National guidelines for the landfilling of hazardous waste. 
MIC-91-04630/GAR 101068 PC E07/MF E01 


November 15, 1991 OR-83 
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SSC-FO1-5/1990E 
Agreement on Forest Develop- 
ment: Annual ‘ 
MIC-91-04752/ 162,764 PC E07/MF E01 
SSC-FO29-7/44E 

Selected statistics: Canada, 1990 

MIC-91-04606/' 162,762 PC E17/MF E01 
SSC-FO46-11/102-1991E 

LOGPLAN Il: A model for planning logging and regenera- 

tion activities. 

MIC-91-04223/GAR 162,756 PC E07/MF E01 
SSC-FS1-9/ 1986 

Canadian fisheries review, 1986, vol. 19. 

MIC-91-04707/GAR 160,894 PC E12/MF E01 
SSC-FS97-4/2079E 

Coded wire tag assessment of oe L, i 

coho salmon: 1988 tag application and 

enumeration. 

MIC-91-04741/GAR 162,978 PC E07/MF E01 
SSC-FS97-4/2086E 


Length-at 

MIC+91-04280/GAR 

SSC-FS97-4/2088E 
Estimation of the fecundity of Pacific cod Gadus macroce- 


IC-91-04229/GAR 163,104 PC E07/MF E01 
SSC-FS97-4/2091E 
W.E. Ricker  emtammey  dine 2 to study rockfish behavior 
off northern Vancouver Island, March 14-23, 1990. 
MIC-91-04228/GAR 162.961 PC E07/MF E01 
SSC-FS97-4/2098E 


Guidelines for minimizing entrainment and ent of 
yd oan ak laaarimaaas Fy in British 

MIC-91 /GAR 163,105 PC E07/MF E01 
SSC-FS97-6/1753E 

ee ee Se es ee ee 


sition estimation. 
MIC-91-04665/GAR 160,893 PC E07/MF E01 
SSC-FS97-6/1763E 


sex for Pacific cod in British 
162,962 PC EO? C07 7M E01 


in brain tissue of 
after the 1988 


hemlock control program in Newfoundiand. 
MIC-91 "DAOOSIGAR 162,042 PC E07/MF E01 


enzyme 


of 

Canada in 1990 and options for 1991. 
MIC-91-04410/GAR 102 967 PC E17/MF E01 
SSC-FS97-6/1783E 

oo program for fitting selectivity curves to trouser 

MIC-91-04664/GAR 160,892 PC E07/MF E01 
SSC-FS97-6/1787E 

Description of fisheries in the vicinity of significant oil dis- 

covery areas off Newfoundland. 

MIC-91-04663/GAR 163,106 PC E12/MF E01 
SSC-FS 97-13/0802E 


Microhabitat and its of 

and chinook = at three streamflows in Kiowa Creo 

MIC-91-04547/GAR 162,972 PC E12/MF E01 
SSC-FS97-13/0824E 

Summary of fall 1988 adult and 

operations on the 
IC-91-04659/GAR 

ye 





coho salmon sam- 
River, British Columbia. 
162,974 PC E07/MF E01 


Data on from natural and developed fish 

heabiiate af the Gompoos ond Prener Fiver estuaries, 1989. 

MIC-91-04675/GAR 162,519 PC E07/MF E01 
SSC-FS97-13/840E 

Stomach content analysis of marine benthic fish from Arctic 

MIC-91-04706/GAR 163,107 PC E07/MF E01 
SSC-FS97-16/90 

Long-term temperature monitoring program 1988, New- 

foundiand region. 

MIC-91-04661/GAR 162,975 PC E17/MF E01 


ial of 
peraluminous granitoid — in the Canso and 
Forest Hill area, eastern Meguma Terrane, Nova Scotia. 
MIC-91-04537/GAR 162,794 PC E12/MF E01 
SSC-M44-88/5 


Cereert cranee, i tie qoctagiest extenees in Connde, May 


1987 - April 1988. 
MIC-91-04749/GAR 162,798 PC E12/MF E01 
SSC-M44-89/16 


ee SR Rate SONY Ce Se 


the Arctic. 
MIC-91-04647/GAR 162,797 PC E07/MF E01 
a me nc 


ineral deposit studies in Nova Scotia, Vi 
MICOT-OIOIS/GAR 12850" PG E17/MF E01 
SSC-M44-90/11E 


Some aspects of Lower Mannville sedimentation in south- 
Alberta. 


eastern 

MIC-91-04646/GAR 162,796 PC E07/MF E01 
SSC-M86-1/1985 

Gazetteer of Canada: British Columbia. Third edition. 


OR-84 VOL. 91, No. 22 


MIC-91-04584/GAR 
SSC-M91-7/99-1990E 


162,747 PC E17/MF E01 


Kinetic of enzymatic hydrolysis of exploded wood. 
MIC-91-04532/GAR 161,260 PC E17/MF E01 
SSC-M91-7/111-1990E 

Identification of small-scale hydro sites in mainiand Nova 


MIC-91-04544/GAR 161,707 PC E12/MF E01 
SSC-M91-7/112-1990E 
—————- and Page = wa of By ps electronic injec- 
pray seen for the delivery of natural gas to the intake 
MiC-01-04545/GAR™ "163,811 PC E07/MF E01 
SSC-M91-7/139-1991E 
Production of ethanol, pulp fibre and animal feed from low 
hardwoods. 


IC-91-04533/GAR 162,354 PC E12/MF E01 
SSC-M91-7/141-1991E 
inction silicon solar cells, development towards in- 


Miceot -04534/GAR 161,819 PC E12/MF E01 
SSC-TG-1-1985 

Great Lakes Pilotage Authority (Canada): Annual report 

MIC-91-04597/GAR 163,800 PC E07/MF E01 
SSCL-307 

Application of system identification techniques to an rf 

BN ee eh 

DE9101 /GAR 163,403 PC A03/MF A01 
SSCL-308-REV 

Constant of motion and dynamic tions for one dimen- 

— autonomous system, and ond vedalion damping. Revi- 


163,456 PC A03/MF A01 


DE91015460/GAR 
SSCL-349 
Se eee ee SS ey ee epee 


Deero1sze2/G Se/GAR 


SSCL-362 
Alternative concepts for structurally supporting the cold 


mass of a 
DE91015290/GAR 
395 


163,373 PC A03/MF A01 


accelerator inet. 
163,454 A03/MF A01 


_pemerserers Super Collider yp 

91015279/GAR 163,451 PC A03/MF A01 

Ha PGR 
91014874/GAR 


SSCL-409-REV 


Peowenes Hee capture in the LEB for the SSC. Revision. 
DE91014881/GAR 163,586 PC A03/MF A01 
SSCL-410-REV 


inal matching between the LEB and the MEB for 
Revision 


the : , 

DE91014878/GAR 163,583 PC A03/MF A01 
SSCL-414 

nae of a periodic apr in the persistent-current 


ee ing HERA ee 
De91014868/ 163, PC A03/MF A01 


SSCL-415 
parameters database and operational simulation at 


Lattice 
FNAL and SSCL. 
DE91014882/GAR 163,587 PC A03/MF A01 
SSCL-417 
Synchronization of a variable frequency source with a fixed 
fr source using a sliding-mode controller. 
DE91014892/GAR 163,594 PC A03/MF A01 
SSCL-432 


computing at the SSCL. 
163,579 PC A03/MF A01 


on the SSC beam. 
163,368 “PC A03/MF A01 


Effect of rf phase noise 

DE91015277/GAR 
SSCL-436 

Effect of tune modulation on the dynamic aperture of the 


SSC lattice. 

DE91015285/GAR 163,453 PC A03/MF A01 
SSCL-439 

Cooldown stresses on the coldmass of SSC dipole mag- 


nets. 
DE91014879/GAR 163,584 PC A03/MF A01 
SSCL-441 


to beam motion. 


Emittance growth due 
DE91015281/GAR 163,370 
SSCL-443 

LIEMAP: A program for extracting a one-turn single expo- 


nent lie , map. 
anion 014889/GAR 163,591 PC A03/MF A01 


"soa chag tect 


SSCL-448 
Particle orbit tracking on 
DE91014890/GAR 
SSCL-449 
Design characteristics of the linac-LEB transfer line for the 


SSC. 

DE91014876/GAR 163,581 PC A03/MF A01 
SSCL-450 

Design description of the SSC High Energy Booster. 


PC A03/MF A01 


in the SSC Low E 


Booster. 
163,372 A03/MF A01 


a parallel 


computer: 
163,592 PC A03/MF A01 


DE91015462/GAR 
SSCL-451 


163,620 PC A03/MF A01 


Closed orbit correction in the 
DE91015282/GAR 
SSCL-452 


Sliding mode controller of rf cavity tuni 
DE91015461/GAR a 618 88 nos/ME A01 


SSCL-455 
a eee trae Se Se eee 


DE91014887/GAR 163,589 PC A03/MF A01 
SSCL-456 


Instrumentation for SSC test beams. 
DE91014885/GAR 163,588 PC A03/MF A01 


SSCL-458 
Planning and development of underground facilities for the 
DE91014877/GAR 163,582 PC A03/MF A01 
SSCL-462 
ge decay measurements of the sextupole component of 
a 17-m-long SSC 
ap 1O14S80/CAR 163,585 PC A03/MF A01 
SSCL-464 
ZLIB: Pees Dee Se Cen degen it ie @ 


E91014875/GAR 163,580 PC A03/MF A01 
SSCL-467 


SSC. 
163,371 PC A03/MF A01 


Evolution of SSC collider design. 
DE91014891/GAR 163,593 PC A03/MF A01 
SSCL-473 


Case at nt cons penet ore wie Cane 


pers Me ory nnn 2 the ner 
DE91015284/ 163,452 cali A01 


SSCL-474 
Cooldown and warmup computer simulations of the SSC 


DE01015278/GAR 163,369 PC A03/MF A01 
SSD-TR-91-15 


Slag and Thermal Environment of a 

AD-A238 557/3/GAR 161, 
STX(H)-91/01 

Radiometer Offsets and Count Conversion Coefficients for 

the Earth Radiation Budget — (ERBE) Spacecraft 

for the Years 1984, 1985, and 1986. 

N91-27702/0/GAR 161, 004 PC A17/MF A04 
SWRI-1111 


Small Engine ee and Development. Final Report, 


May 1986-July 1 

PB91-232165/GAR 161,735 PC A11/MF A03 
SYSAPP-91/079 

iagnostic Analysis of Wind Observations Collected during 

PB91-226852/GAR 161,881 PC A15/MF A03 
TAMRF-5802-91-02 

Initial | ition into Methods of Computing Transonic 

Initial Investigation into Methods of 

N91-27130/4/GAR 160,799 PC A03/MF A01 
TAMRF-6382-91-02 

Nonequilibrium Radiation and Chemistry Models for Aero- 

capture Vehicle Flowfields. 

N91-27191/6/GAR 163,731 PC A07/MF A02 
TIC-864 . 


epee Motor. 
75 A03/MF A01 


DNA Support ram Sum for 1 
AD- So7ranean 160, POA A03/ MF A01 


TM/90/05 
Airborne Dust Levels Generated during Insulation with 


MMMF: A Laboratory | tion. 
PB91-229898/GAR 162,117 PC E06/MF E06 


TM/90/06 
tatic ho 5 eed the Measurement of 
Inhalable Aerosol in ihe Atle int Atmosphere (with Special 
Reference to PAHs). 
PB91-229906/GAR 162,118 PC E06/MF E06 


TM/90/07 
Mortality 1967-1977 of Industrial Workers and Ex-Workers 


from the British Steel Industry: — eosae tO e 
PB91-229914/GAR E06/MF E06 


TM/90/08 
Serr ecm ae 
PB91-229922/GAR 162,583 PC E06/MF £06 
TM/90/09 
Serer se ete Genre 


tion of a 
Environmental Data, and Preliminary Results. 
PB91-229930/GAR 162,940 PC E06/MF E06 


TM/90/10 


Shape, Size and Composition o Ls woe Dusts in Rela- 

tion to Pneumoconiosis in Bath Cool 

PB91-229948/GAR fener 7 BC E07/MF E07 
TM/90/13/041 


Factors pe psoas the poneaae of Progressive Massive 


Fibrosis of Various T. 
PB91-229955/GAR 162,942 PC E10/MF E10 





NTIS ORDER/REPORT NUMBER INDEX 


TR-6 
Ciel Syitienie vie Crpancborenes. 33. The Conzeted Re- 


action of 
Procedure for the Enantiomeric En- 
Through Kinetic 


Providing a 6 Cokanen 

richment of the Boronic Ester Products 

Resolution. 

AD-A238 257/0/GAR 
TR-8 

Vibrationally Resolved Spectra of C2-C11 by Anion Photoe- 


AD-A238 177/0/GAR 
TR-9 


161,180 PC A03/MF A01 


161,218 PC A03/MF A01 


Threshold of C5. 
AD-A238 176/2/GAR PC A02/MF A01 
TR-26 


161,21. 
Distributions of a Coefficients. 
AD- 538/3/GAR 162,402 PC A03/MF A01 
TR-31 


Electronic and lonic Transport in Processable Conducting 
AD-A238 175/4/GAR 161,272 PC A03/MF A01 
° S ; } 


in 5 
AD-A238 618/3/GAR 162,222 PC A03/MF A01 
TR-60 


Departures from Queues in Series. 
AD-A238 214/1/ 162,385 
TR-71 
ae Sete ne Feabie Senet Formulae of the 
Pavey 498/2)GAR 161,183 PC A03/MF A01 
TR-90-251-AFOSR 


PC A03/MF A01 


Stable Random Fi 


Mixed Limit Theorem for ields. 
AD-A238 222/4/GAR 162,391 PC A03/MF A01 


TR-90-256-AFOSR 


Singularities in Gaussian R: Fields. 
AD-A238 220/8/GAR 163,489 PC A03/MF A01 
TR-91-5-69 
Finding R of Interest for the Detection of Man-Made 
on  hntinen Scenes. 


AD-A238 246/3/GAR 161,575 PC A03/MF A01 
TR-91-6-70 

Multi-sensor Image Interpretation Using Laser Radar and 

AD-A238 24S /S/GAR 161,571 PC A03/MF A01 
TR-91-09 

Non-Algorithmic Issues in Automated Computational Me- 

AD-A238 322/2/GAR 161,553 PC A09/MF A02 
TR-91-255-AFOSR 

—_ ting and Modeling Gene Flow for a Spatially Distrib- 

AD-. 221/6/GAR 162,469 PC A03/MF A01 
TR-91-257-AFOSR 

fees Gonges & 

rence/Exposure Rat 

AD-A238 219/0/GAR 
TR-91-1216 

Process Group Approach to Reliable Distributed Comput- 

1-26804/5/GAR 161,452 PC A03/MF A01 
TR-009 1(6464-05)-1 
and Thermal E 

AD AaS8 SBv/S/GAR Promo ot SOC hae AOa/h ME AD’ A01 

tion by Adaptive Nu 


TR-915 
161, 602 Be A03/MF A01 


Survival Data Using Cumulative Occur- 
162,390 PC A03/MF A01 


AD-AZSB 568/97 
AD-A238 /a/GAR 
TR-1242-86 


Drinking Water Criteria Document for Radon (Final Draft). 
PB91-225672/GAR 161,896 A08/MF A02 


TR4509-016-91 
Modulating Furnace and Zoned Heating lem Develop- 
ment. Final Report, July beater or 1989. 
PB91-232140/GAR 161,805 PC A04/MF A01 
TR-9112 
: yt: Smokes on ey IPL 
AD A236 21 /3/GAR 161,162 Mar A01 
TRB/NCHRP-341 
Bond and Insurance Coverages for Highway Construction 


PB91-227827/GAR 161,328 PC A04/MF A01 
TRB/TRR-1289 
Lateral Track Stability, 1 i es a Conference. 
Held in St. Louis, Misgourl on May 1e-17 990. 
PB91-227108/GAR 163,808 Pe A06/MF A02 
TRB/TRR-1292 
ic Transit: Specialized Transportation, 1991. Proceed- 
of —_—- Held in Sarasota, Florida on October 
1, 1990. 
PB91-215822/GAR 
TRB/TRR-1296 


163,846 PC A04/MF A01 


Airport and Operations, 1991. 
PB91-227090/ 163,799 PC A03/MF A01 
TRC-CD-1-127 
Concepts for Finding Relocatable T: Small Business 
Innovative Research Topic AF 87-124. 2. 


AD-A237 930/3/GAR 161,579 PC A08/MF A02 
TROPICAL FORESTRY PAPERS-20 


Guide to the Use of Mexican and Belizean Timbers. 
PB91-231779/GAR 162,356 PC E10/MF E10 


TROPICAL FORESTRY PAPERS 21 
Provenance Variation in ‘Pinus caribaea’, ‘P. oocarpa’ and 
pal . ‘tecunumanii’. 
1-231787/GAR 162,781 PC E07/MF E07 
TROPICAL FORESTRY PAPERS-22 


Cordia alliodora: A Promising Tree for Tropical 
PB91-231795/GAR 162,782 PCE 


TROPICAL FORESTRY PAPERS-23 


Procedures for Monitoring Tree Growth S Cor. 
PB91-231803/GAR 162,783 sre E12/MF E12 
TRS-281 


/MF E06 


Atomic Actions and Conversations: A 


within 
Case in Fault-Tolerance 
PB91-23 1811/GAR 161,524 PC E05/MF E05 
TRS-263 

Treatment of Persistent Objects in ‘ 
PB91-231829/GAR 161, 


TRS-284 


3 PC E05/MF E05 


Software Metrics and Design Diversity. 
PB91-231837/GAR 161,526 PC E05/MF E05 
TRS-317 

Modification of Roulier’s Algorithm for Shape-Preserving 


Surface ——— 
PB91-231845/GAR 162,412 PC E05/MF E05 
TRS-318 


Graphical Representation of a Hardware Description Lan- 
1-231852/GAR 161,474 PC E05/MF E05 
TRS-319 
Replicated K-Resilient Objects in 
PB91-231860/G..R 
TRS-321 


Correct Interactive Transformational Synthesis of DSP 


Hardware. 
PB91-231878/GAR 161,475 PC E05/MF E05 
ae 


161,527 PC E05/MF E05 


PeoT 251886/GAR 161,528 3B Pe E09/MF E09 


TSU/REF-489 
Interelationships between PARCMAN and Other DRIVE 


PB91-230854/GAR 163,875 PC E05/MF E05 
TSU/REF-519 


Illegal Parking and the Enforcement of Parking Regulations: 
Causes, Effects and |i 
“ /GAR 163,876 PC E05/MF E05 


TSU/REF-532 
Two Models for Predicting ic Stochastic Equilibria in 
PB91-232371/GAR 163,878 PC E05/MF E05 

TSU/REF-538 
Modelling 


PB91-232397/GAR 
TSU/REF-539 


for ‘Strategies for Integrated Demand 
’ 169,880 PC E05/MF E05 


Comments on the Society-Oriented Utility Functions in 
IMAURO. 


PB91-232405/GAR 163,881 PC E05/MF E05 
TSU/REF-540 
a Behaviour: A Review of Current Research 


PBO 230413) GAn 163,882 PC E05/MF E05 
TSU/REF-542 
—_ a ay 7 and Transport Systems: 
PB91 DOaAeT/GAR 163,883 PC E05/MF E05 
TSU/REF-547 
tive Approaches to [raffic Forecasting for Dynamic 


Driver information 
PB91-232439/GAR 163,884 PC E05/MF E05 
TSU/REF-549 
the Potential — of Road Transport Informa- 


tics on Travel Patterns in 
PB91-232447/GAR 163,885 PC E05/MF E05 


TSU/REF-554 


of CLAMP to the Analysis of Parking Policy in 
PB91-; i 163,871 PC E05/MF E05 
TSU/REF-558 
Role for ‘Road 
PB91-230813/GAR 
TSU/REF-559 


Car Traffic in European Cities: An Emerging 
; 169,872 PC E06/MF E06 


Driving Simulators and Travel Research. 
PB91-230821/GAR 163,829 PC E05/MF E05 
TSU/REF-566 
Public Transport Soe Information through New Tele- 
matics wee. of Developments. 
PB91-230847/GAR 163,874 PC E06/MF E06 
TSU/REF-575 


Trondheim Toll Ring. Stated Preference Study. Pilot Survey 
Assessment. 


UAH-RR-823 


PB91-230771/GAR 
ee A 


anwar 


go the Collapse of National Sover- 
— em core 


PB91-230797/GAR 163,828 PC E05/MF E05 
be 


163,869 PC E05/MF E05 


Loam Dynamic Model of ille- 
163,870 PC E05/MF E05 


ratte Congevaat PC Boe /ME E E06 


POLIS Initiative in 
PB91 =230607/GaR 


TSU/REF-592 
pa Behavioural Responses to Road Transport Infor- 
mat 
PB91-230615/GAR 163,853 PC E06/MF E06 
TSU/REF-594 


Some Dimensions of RT| Implementation. 
PB91-230623/GAR 163,854 PC E05/MF E05 


TSU/REF-595 


_PenrsanGAR 


Meme oration Sats: An Experaon of Tava 
canton 2308407 7CAR 163,856 PC E05/MF E05 


“sissy og perma gee BC ES/ME EOS 
TSU/REF-611 

Evaluating the Effects of Road Pricing during the Morning 

PB91-230664/GAR 163,858 PC E05/MF E05 
TSU/REF-614 

Modelling the Effects of Parking Provision on Traffic Flow 


PB91-230672/GAR 163,859 PC E05/MF E05 
TSU/REF-616 


Internal omen on the Forward er 
PB91-230680, PC E06/MF E06 


TSU/REF-618 
Strategies for integrated Demand Management Systems: 
Evaluation of Control 
PB91-230698/GAR 163,861 PC E06/MF E06 
bye 


ee Sat or So Rees oo aa 
rt 0" the of Parking Enforcement 
PBO1-230706/GAR 163,862 PC E05/MF E05 


TSU/REF-626 
Some Evidence on the Effects of Pre-Trip Information on 


Travel ; 
PB91-230722/GAR 163,864 PC E05/MF E05 
TSU/REF-627 


Poot 2 290800/GAR” 
TSU/REF-591 


163,852 PC E06/MF E06 


Conte 9.0655 PC E05/MF E05 


163,866 PC E05/MF E05 


Gaining Public Support for Road Pricing through a Package 
1-231951/GAR 163,877 PC E05/MF E05 


163,879 PC E06/MF E06 


Role of Computer-Generated Role-Playing in Travel Behav- 

iour 

PB91-230755/GAR 163,867 PC E05/MF E05 
TSU/WP-573 

Implications of Parking Search Behaviour for Parking 

PB91-230763/ 163,868 PC E05/MF E05 
TSU/WP-623 

License Holding and Car Ownership: A Review of Available 


E 

PB91-230714/GAR 163,863 PC E05/MF E05 
Choice of i 

PB91-230839/ 


TSU-560 
163,8. PC E05/MF E05 
TWR-17659 


Technical Evaluation Motor No. 7 (Tem-7). 
N91-26203/0/GAR 161,380 PC A08/MF A02 


TWR-60187-V-3 
nme pes Cable Coupling Lightning Test. Volume 3: Appen- 


dixes E 

N91-27203/9/GAR 161,382 PC A06/MF A02 
UAH-RR-823 

ECLSS Advanced Automation Preliminary Requi 


November 15, 1991 


Stated 
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N91-27765/7/GAR 
UAH-RR-624 


161,101 PC A08/MF A02 


By eH of the cee Water Subsystem of 


Net. TrOBTSY GAR 161,102 PC A03/MF A01 
UCB/R/91/A1072 

Micromechanisms of Monotonic and Cyclic Subcritical 

— — in anae High Melting Point Low-Ductility 

ADADSS S1/5/GAR 162,319 PC A03/MF A01 
UCID-21607 

poo mg implications of waste package emplacement 


Deototse 015295/GAR 161,933 PC A03/MF A01 
UCRL-CR-105428 
Johnston Island air — ne 


description 
Beato :91014138/GAR 
UCRL-CR-106850 


Estimating array target-locali 
DEg1014197/CAR 
UCRL-CR-107281 


mete atategite: 


Sanda oe oe AOS/ME A02 


ization performance. 
161,564 PC A03/MF A01 


spectra for Lawrence Livermore Na- 


response 
Laboratory. Final report. 
DE9101 3025/GAR 162,787 PC A03/MF A01 
UCRL-ID-104729 


psychrometer measurements of in situ water 
i in heated welded tuff. 
91015087/GAR 163,008 PC A03/MF A01 


UCRL-ID-106488 


Desires ear 


ic beam expander. 
163,310 PC A04/MF A01 
UCRL-ID-106558 


Her estimates for short-notice on-site inspections of DOE 
DE91015089/GAR 163,034 PC A03/MF A01 


UCRL-ID-107022 


(1991) MPCI report: The attack of the killer micros. 
DE91013127/GAI 163,497 PC A12/MF A03 


UCRL-ID-107108 


DES101 S0D0/GAR a 


163,177 PC A03/MF A01 
UCRL-ID-107216 

Environmental sampli 

DE91015091 ican 


161 61,857 1G nos AS) ME J A01 
UCRL-ID-107219 
Plasma injection and atomic physics models for use in par- 
DE91015092/GAR 163,358 PC A03/MF A01 
UCRL-ID-107220 
Use of particle-in-cell ee for the study of magnetical- 
Beso1018003/ GAH 163,359 PC A03/MF A01 


UCRL-ID-107239 
Flutter consideration of a crash-test aircraft. A review article 


on aircraft flutter. 
DE91015094/GAR 161,294 PC A03/MF A01 


UCRL-ID-107411 


Recent magnetic debris ment calculations. 
DE91015095/GAR 163,035 PC A04/MF A01 
UCRL-JC-104237 

Blackbody o— CO(sub 2) lasers using gaussian and 

beoto12404/GAR 163,308 PC A03/MF A01 
UCRL-JC-105475 

Platinum solubility in phosphate —_—*s 

DE91015123/GAR 163, 
UCRL-JC-105487 

Magnetron-enhanced etching of double-level tungsten inter- 

connect. 

DE91014984/GAR 163,597 PC A03/MF A01 
UCRL-JC-105556 

ETA-li beam — 

DE91015178/GAR 


UCRL-JC-105557 


PC A03/MF A01 


163,608 PC A03/MF A01 


of the ETA-II 


Reduction of beam. 
DE91013824/GA 163,507 PC A03/MF A01 
UCRL-JC-105673 


LIAM: A Linear Induction Accelerator Model. 
DE91013924/GAR 163,512 PC A03/MF A01 


yp rm 


tule age ay om 


UCRL-JC-106130 
Deformation behavior of pre-shocked copper as a function 
of strain rate and ture. 
DE91015180/GAR 162,330 PC A03/MF A01 
UCRL-JC-106950-REV.1 
Couns ermaie Suction nape 
DE91014989/GAR ; 163,598 PC A03/MF A01 
UCRL-JC-107019 


regen + opment for tua closure modeling in 
Hons. 169.251 PC A03/MF A01 


PCP/PFP ing models on the BBN TC2000. 
DE91011537/GAR 161,505 PC A03/MF A01 


OR-86 VOL. 91, No. 22 


UCRL-JC-107067 
Single-scatter Monte Carlo compared to condensed history 
its for low electrons. 


resul 4 

DE91015176/GAR 163,607 PC A03/MF A01 
UCRL-JC-107180-REV.1 

~~ of re radiation on the waste package environ- 


ment. Revision 1 
DE91015125/GAR 161,928 PC A03/MF A01 

UCRL-JC-107194 
Detection of coherent structures in the edge of the TEXT 


tokamak plasma. 

DE91015183/GAR 163,362 PC A03/MF A01 
UCRL-JC-107287 

Mechanistic a ~ jones of glass reaction: Input to kinetic 


model 

DE91015143/GAR 161,929 PC A03/MF A01 
UCRL-JC-107462 

beta-Decay in the Skyrme-Witten 

DE91015122/GAR 1 
UCRL-JC-107481 

Corrosion of copper-based materials in irradiated moist air 


systems. 
DE91015124/GAR 161,927 PC A03/MF A01 
UCRL-JC-107536 


Atmospheric ae models for 
DE91015144/GAR 


is for dense gas releases. 
160,974 PC A03/MF A01 
UCRL-LR-107105 


Molten salt extraction salt cleanup. 
DE91015293/GAR 163,092 


UILU-ENG-91-1231 
Performance Implications of Synchronization Support for 
Parallel FOR AN 
AD-A238 493/1/GAR 161,502 PC A03/MF A01 
UILU-ENG-91-2232 


Fault-Tolerant os An 
AD-A238 266/1/GAR - 
UKC/CLR-74 


ntation of QCD. 
,602 PC A03/MF A01 


PC A03/MF A01 


Overview. 
161,494 PC A04/MF A01 


Theory of Inductive T; 
PB91-232595/GAR cmt 
UKC/CLR-75 


161,530 PC E06/MF E06 


pang Reference Counting with Lazy Mark-Scan. 
PB91-232603/GAR 161,531 PC E06/MF E06 
UKC/CLR-76 


NAG Spline Fitting Routines on a Graphics Workstation: 


The Si Far. 

PB91-232611/GAR 161,532 PC E06/MF E06 
UKC/CLR-77 

Shared Memory Architecture for Parallel Cyclic Reference 


PB91-232629/GAR 161,533 PC E06/MF E06 
UKC/CLR-78 

Survey of Gees Databases. 

PB91-232637/GAR 161,534 PC E06/MF E06 
UMTA-MA-11-0044-91-1 

Ridership Attraction of Rail Cones with Bi 

PB91-230367/GAR 163,848 
UMTA-MD-06-0134-90-1 

Guidelines for Developing a Taxicab Driver Training Pro- 


B91-230870/GAR 163,830 PC A06/MF A02 
UMTA-NY-06-0149 
Fey omeswal in Public Transportation in New York City: A 


P 3 

PROT 200801 GAR 163,849 PC A11/MF A03 
UMTA-WI-11-0012-01-2 

pa hse oa ee ee 

ise Design. Study 

the Suburbs. Report Two, July = 

PB91-230433/GAR 
UMTA-WI-11-0012-91-1 


PCI A03/MF A01 


sitive Suburban 
and Tasapetilon in 
63,850 PC A08/MF A02 


and Analysis of Recent Pro- 


New Suburb: An Examination 
—. Study of Land Use and Transportation in the Sub- 
163,847 PC AOS 


Report One, July 1991. 
PBSt -230359/GAR of 
USAAVSCOM-TR-87-C-6 


Small Gas Turbine Engine Tech 
AD-A238 076/4/GAR 


USABRDL-TR-9113 


Patient Care Module for DEPMEDS Hospitals. 
AD-A238 150/7/GAR 161,082 PC A03/MF A01 
USAFSAM-JA-90-55 


Warn fo Bally W Wear 


USAPeANSPROD-4008 


New Two-Dimensional Human 
AD-A238 104/4 


USAFSAM-TP-90-28 


161,352 PC A03/MF A01 


Lee Contact Lenses 
ISAF Aircrew Members. 
161,092 Not available NTIS 


Thermal Model. 

162,599 Not available NTIS 
of Automatic Control and Data Acqui- 

sition for an Environmental 3 

AD-A238 299/2/GAR 161,085 PC A04/MF A01 


USAFSAM-TR-90-19 
Training for Instrumentation, Telemetry, and Exer- 


cise 4 

AD- 253/9/GAR 162,600 PC A04/MF A01 
USAFSAM-TR-90-37 

Automated Radiofrequency Radiation Dosimetry. 


AD-A238 045/9/GAR 
USDA/AER-646 
Diversity in U.S. Agriculture: A New Delineation by Farming 


Charact 4 

PB91-227124/GAR 160,862 PC A03/MF A01 
USDA/AER-648 

Hired and Contract Labor in U.S. Agriculture, 1987: A Re- 

g ional Assessment of Structure. 

B91-227132/GAR 160,863 PC A03/MF A01 

USDA/AER-650 

Come. m Producing Oranges in California and Florida, 

PB91-226951/GAR 160,857 PC A02/MF A01 
USDA/AER-651 


162,588 PC A03/MF A01 


Food Cost Review, 1990. 

PB91-227041/GAR 
USDA/AIB-624 

Provisions of the Food, Agriculture, Conservation, and 

Trade Act of 1990. 

PB91-227181/GAR 160,864 PC A09/MF A02 
agers ia 


a e, Trade, and the GATT: A Gi 
P 91-227093/GAR 161,150 


USDA/AIB-627 


Food Marketing Revolution, 1950-90. 
PB91-231050/GAR 160,868 PC A03/MF A01 


USDA/ARS/SW/DK-91/011 
International Trade Information System: Japan, Taiwan, 
South Korea, Hong, eee Singapore (3 1/2 inch, 1.44M) 


(for Microcomy 
B91 ~509695/GAR 160,874 CP D99 
USDA/ARS/SW/DK-91/011A 


international Trade Information by ye (ITIS). User’s Guide. 
PB91-219824/GAR 160,855 PC A02/MF A01 


USDA/ARS/SW/DK-91/012 
International Trade Information System: Japan, 
pt Korea, pong Kong, Singapore (5 1/4 inch, 1 2M to (for 
yn oe 
PB91-509703/GAR 160,875 CP D99 
USDA/ARS-88 
b= og Guide to Plant Parasitic Nematodes Found in 
laine. 
PB91-231035/GAR 160,881 PC A03/MF A01 
ip oer 


160,860 PC A04/MF A01 


of Term 
oa! ME A01 


Work and P. in Metro and Nonmetro Areas 
PB91-227025/6, R 163,839 PC A03/MF A01 
USDA/SB-825 


Prices, on nditures, 1968-89. 


Food Coomeneies, 
PB91-229716/GAR 867 PC A08/MF A02 
USDA/TB-1795 


U.S. Demand for Food: A Complete System of Quantity Ef- 
fects on Prices. 
PB91-234260/GAR 160,873 PC A04/MF A01 


USFS-R6-ECOL-TP-007-89 


Concept and ee ae ee Hae eee 
land Stockabili 
PB91-220756/ An 162,766 PC A06/MF A02 


USGS-BULL-1704-B 
Mineral Resources of the Gibraltar Mountain and Planet 
Peak Wilderness Study Areas, La Paz County, Arizona. 
PB91-221887/GAR 

USGS-BULL-1904-F 
ee Sn ae ee 
Greenstone Belt, Marquette Count, eo he . Chapter 
PB91-221945/GAR 809 PC A03/MF ra 

USGS-BULL-1917-A 


pees, Thermal, and Petroleum Generation History of the 
Cretaceous Steele Member of the Cody Shale 
re non Sandstone Bed Horizon), Powder River Basin, 
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These prices are for customers in the United States, Canada, and Mexico; 
other customers, write for price list PR-360-4. 


Microfiche & Paper Copy Reports Computer Products 


Standard Prices Exception Prices Diskettes Magnetic Tapes 


A01 ...............$9.00 E01... ONT BDA ui... TON... .. $180 
PO? icici tee 2... ces ae Se | 
IB nies ATO EGS 16 ‘DO)............. A TE. cosas 
A04-A0S.......19.00 E04. 9 DOG 195 T04 a 480 
A06-A09.......26.00 E05 0. S| RRR 
A10-A13.......35.00 E06. Siete D06 .... ...300 T06.. ee 
A14-A17.......43.00 E07 oo. ne | 
A18-A21 | ae Do8 visser GN TOD vccenssisisesshee 
A22-A25.......59.00 E09 DO9...... 460 TO9...... .. 1,050 
a: een eee. | ORG, on 
ees D11.. 570 -T14 1,270 
See | ne, ae | LER, 
"N" Codes | eR OM | 
N01 .............$60.00 E14 cvviaviow tt Se ef! CO 
NO2 ...............59.00 | ee re RR | eS Fe 
NO3 .......-.-..... 20.00 E16 ....... wie D16 oo B40 16... .... 1,850 
S| ee re i | | PO 
E18... oid DIB 950 T1B o... 2,080 
ee es a | pe 
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* Contact NTIS for price 
Prices effective October 1, 1991 
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